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THE  NEW  YORK  CONVOCATION 
The  meeting  of  the  American  Association  for  the  Advancement  of  Science  and  the  affili- 
ated national  scientific  societies  held  in  New  York  City  during  tiie  last  week  of  the  year  was 
the  largest  and  most  important  gathering  of  scientific  men  hitherto  held  in  this  country 
or  elsewhere.  The  association  met  in  twelve  sections  and  there  were  fifty-two  separate 
societies  in  session,  not  counting  the  four  great  engineering  societies,  which  held  one  gen- 
eral meeting  with  the  association.  It  is  difficult  to  estimate  the  attendance.  The  regis- 
tration of  members  of  the  association  was  in  the  neighborhood  of  2,100,  but  it  is  impos- 
sible to  state  the  percentage  of  members  of  the  association  who  register,  or  the  per- 
centage of  those  in  attendance  at  the  meeting  who  are  members  of  the  association.  Casual 
observation  seemed  to  indicate  that  about  one  in  four  or  five  attending  the  meetings  wore 
the  badge  of  the  association  and  this  would  give  an  attendance  of  over  8,000,  but  naturally 
very  little  weight  can  be  laid  on  such  an  estimate.  In  spite  of  the  magnitude  of  the  meet- 
ing, Columbia  University  and  the  other  places  in  which  sessions  were  held  did  not  appear 
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to  be  OTererowded,  tlie  oniTeraity  and  fha 
other  educational  and  leieatille  UMtitntiona 

of  the  city  having  grown  in  proportion  to 
the  incrp.iso  of  scientifie  men  since  the  meet- 
ing in  New  York  ten  years  ago.  There  was 

no  delay  in  roj^i  strati  on  and  no  difficnlty  in 
obtainirifj  rooms  at  llie  liotcls  or  eli?e\vher«. 
There  was  a  very  great  ennfiict,  in  so  far  as 
there  were  nearly  always  a  niiinber  of  dif- 
ferent int-elinps  or  other  events  wliich  mem- 
bers would  have  been  glad  to  attend.  This 
conflict  may  make  u  greuter  impression 
than  if  the  meeting  were  being  held  in  fifty 
diffeimt  plaeea  throiighoat  the  eoantiy, 
Irat  obvioDdy  th«  real  interference  is  nraeh 

The  plan  of  holding  the  greater  eonroea' 
tion  week  meetings  onee  in  foar  yean 
seems  to  have  been  jostifled  by  the  event 
The  meeting  four  years  henee  will  be  in 
Chieago,  that  of  eight  years  henee  in  Wash^ 
ington,  and  in  twelve  years  there  will  be  a 
return  to  New  York.  It  may  be  that  ulti- 
mately two  events  in  the  same  year,  the 
presidential  election  and  the  convocation  of 
onr  seientifie  sneietie.s,  win  bo  recognized 
as  of  eoiiijiarable  uatioual  importance.  It 
is  hojied  that  at  these  greater  convocation 
Week  nieetings  the  sooioties  devoted  to  the 
natural  and  exaet  seieiii'es  will  meet  with 
all  national  organixatiuus  concerned  with 
science  in  its  widest  sense,  not  only  engi- 
neering and  medicine,  but  also  education, 
eoonomieiy  history,  philology  and  indeed 
all  the  snbjecte  falling  within  the  eurrie- 
nlnm  of  the  modem  nniversiiy,  subjects 
wbieh  can  be  advanced  by  research.  A 
meeting  of  such  magnitude  would  hsTs 
great  advantages  in  bringing  together  men 


irmting  in  diverse  direetions  but  none  the 
less  having  common  objeeta»  and  wonld 

serve  the  purpose  of  impressing  on  the  gen- 
eral public  the  magnitude  and  importance 
of  the  work  accomplished  in  this  country 
for  scholarship  and  soience. 

The  American  Assueiation  of  University 
Professors  and  the  Anieriean  Cong^ress  of 
Internal  Medicine  met  this  year  for  the 
first  time  in  convocation  week,  and  there 
is  no  reason  wliy  all  national  societies 
should  not  do  so  when  the  njceliug  is  in 
New  Tork,  Chicago  or  Washington.  The 
arrangements  for  aflUiation  with  the  asso- 
ciation are  vuy  simple,  and  apparently  to 
the  advantage  of  alL  The  affiliated  society 
haa  the  privilege  of  meetii^  with  the  asso- 
ciation when  it  sees  fit  and  of  electing  one 
or  two  mmnbtts  of  the  council  of  the  asio- 
oiatiOD.  The  asBoeiati<m  has  no  eontrol  of 
any  hind  over  the  affiliated  society.  Even 
when  the  aiBliated  society  does  not  meet 
at  the  same  time  and  place  as  the  associa- 
tion»  it  is  desirable  that  there  be  lield  once 
a  year  a  congress  representing  all  the 
scientific  soeietios  and  scientifie  interests 
of  the  cnnntry,  atid  it  seems  that  the  eoini- 
cil  of  the  association  ean  serve  this  purpose 
better  than  any  (tther  body.  The  National 
A(  ade!iiy  of  Sciences,  a  small  self-perpctu- 
aiing  body,  consisting  of  men  elected  for 
eminence  in  science  at  the  average  age  of 
about  fifty  years,  may  be  of  use  as  a  roll 
of  honor,  bat  it  can  scarcely  be  expeetod 
to  be  an  effieioait  working  body,  and  it  is 
not  so  well  in  aooord  with  democratic  con- 
ditions as  a  body  of  delegates  elected  to 
represvit  the  scientifie  societies  and  the 
scientific  men  of  the  country. 
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The  exeentivep  legidatiTe  and  jndioial 
fbnetioiv  of  go?«mment  are  reoogniaad, 
but  it  is  searedy  yet  appreciated  that  there 
shoald  be  a  tdaitifie  or  expert  department 
flO<»diiiate  with  th«a&  Ab  the  eonrte  tbeo- 
zeticaUy  interpret  legislation  and  the  ezeo- 
lltive  carries  it  into  effect,  so  there  3s  needed 
a  body  which  will  provide  the  impartial 
advice  and  scientific  knowledge  on  wliich 
lepislation  should  be  based.  This  need  is 
being  gradually  recognised  liy  the  creation 
of  scientific  hnreaiis  of  the  departJneiits 
and  the  different  government  commissions. 
Its  adequate  appreciiition  may.  however,  be 
hastened  by  the  formation  of  a  body  repre- 
senting the  scientific  interests  of  the  coun- 
try and  competent  to  speak  for  them. 

Thb  Tariona  adentifle  eventa  of  tiie  meet- 
ing are  in  part  recorded  in  the  report  of 
the  feneral  aeeretavy  printed  in  thia  iasne 
of  SooKcn  and  in  the  prognma  that  were 
pnUiehed  in  advance.  They  will  alao  be 
aomewhat  faOj  repreaented  by  the  Tariona 
addreeees  and  papen  and  by  the  prooeed- 
ingB  of  the  different  aodetiea  and  seetiona 
to  be  printed  in  Sooenob.  A  few  of  them, 
liowever,  may  be  recorded  here.  At  the 
opening  general  session,  after  the  admir- 
able address  of  the  retiring  president,  Dr. 
"W.  W.  Cnmpbell,  director  of  the  Lick  Oh- 
pfn-ftory,  ther"  was  a  largely  attended  re- 
ception given  by  tiie  president  and  trust ee."? 
of  the  museum  and  the  honorary  reception 
committee.  The  two  pulflic  lectures  to  the 
citizens  of  the  city  could  hardly  have  been 
better  from  the  point  of  view  of  subject- 
matter  or  of  leetorer.  Dr.  Simon  Flexner, 
director  of  tiie  lahoratoriea  of  the  Boeke- 
feller  Inatitate,  leetored  at  Cotnmbia  Uni' 
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veraily  on  "InfSftntile  Paralysis  and  the 
Pablie  Health,"  and  Dr.  A.  A.  Noyes,  pro- 
fenor  of  phyaical  chemiatiy  in  the  HaaMr 
ehnaetta  Inrtitate  of  Technology,  lectured 
at  tbB  Ameriean  Mnaenm  of  Natoral  Hia* 
tory  on  "Nitrogen  and  Preparednen."  In 
each  case  the  lecture  concerned  a  subject 
of  vital  public  interest  and  waa  given  by 
the  man  most  competent  to  survey  it. 

There  wn.s  held  at  the  fnited  Engineer- 
ing Sof-icties  Building  a  meeting  under  the 
auspices  of  the  four  enginr-ering  societies 
whii'h  liave  their  lieadqunrters  in  New  York 
to  discu.ss  the  interrelations  of  engineering 
and  pure  science.  Dr.  Henry  M.  Howe, 
the  distinguished  metallurgist,  professor 
emeritoa  in  Colombia  University,  the  chair- 
man of  the  aection,  presided,  and  Dr.  Bion 
J.  Arnold,  the  retiring  vice-preddent  and 
paat-prerident  of  the  American  Inatitote 
of  Bleetrical  Engineers,  gave  hia  addrese, 
which  waa  followed  by  addreeaea  by  Mr. 
Clenwoa  HeiwAol,  president  of  tilie  Amer^ 
iean  Society  of  Civil  Eni^newa,  and  Dr. 
Ira  D.  Hollis,  president  of  the  American 
Soeie^  of  Mechanical  Engineers.  The 
scientific  session  waa  followed  by  a  recep* 
tion. 

The  addresses  given  by  the  other  retiring 
chairmen  of  the  sections  are  noted  in  the 
report  of  the  geufrnl  .socretary  and  may  be 
looked  for  in  Science.  Dther  addresses 
by  the  presidents  of  the  societies  and  papers 
presented  before  them  will  also  be  printed 
here.  Of  tlie  latter,  it  is  only  possible  to 
mention  several  of  the  symposiums  and 
general-interest  seeaions.  These  indnded 
"Biology  and  National  Existence"  before 
ibt  American  Society  of  Nataraliato;  "The 
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Straetme  of  Matter*'  before  tbe  sections  of 
phjrsics  and  chemistr;;  "The  Relationa  of 

Chemistry  to  Botany"  before  tlie  section 
of  Iwtany ;  "The  Adjustment  of  Science  to 
I^raetise  in  Agriculture"  before  the  section 
of  agriculture;  "CauLvr  and  its  rontrnl" 
beforr  tho  ?fetion  of  physiology  mid  ex- 
periiufutal  luediciuc;  "Highway  Eugiiieer. 
ing"  before  the  section  of  engineering; 
Reports  of  State  Geologists  before  the  sec- 
tion of  geology  and  geography ;  the  Metric 
Conferenee  Wore  the  aeetion  of  social  and 
eeononue  aeieaee ;  and  the  celebration  of  the 
twenty-fifOi  anniveveaxy  of  the  American 
Pagrchological  Afloeialion. 

Then  waa  held  at  Ootnmbia  Universitgr 
a  aeientifie  exhibit  and  eonTenasione  ar* 
ranged  under  the  auspices  of  seventeen 
eonunittees,  representing  the  principal  sci- 
ences. This  not  only  .sho^vo<:l  in  an  inter- 
esting way  some  of  the  more  recent  scien- 
tific developments,  but  also  served  m  an 
excelleni  place  for  people  working  in  differ- 
ent departments  to  meet.  There  also 
held  at  the  American  Museum  of  Natural 
History  an  exhibit  of  chemical  "prepared- 
ness," and  one  on  the  work  of  Pastenr.  In 
addition  there  were  namerouji  exhibits  ar> 
ranged  by  the  special  societies. 

Tktn  were  many  dinners  and  social 
events.  TeawassOTeddaQybytheColuni. 
bia  UniTerrity  Ladies  Committee.  The 
smoker  givMi  by  the  New  York  Zoological 
Soficty  in  the  Aquarium  to  Tiritors  work- 
ing in  the  natural  sciences  was  especially 
attractive,  but  every  society  and  group  had 
its  smokers  and  dinner's.  Amonpr  thrai  may 
be  specially  menti'Hied  the  <:linnor  in  honor 
of  Frofessor  Edmund  B.  Wilson,  of  Colum- 


bia Univerrityr  a  former  president  of  the 
aflsoeiation,  given  by  his  stndents  and  col- 
leagues. 

The  meeting  of  the  Committeo  of  One 
Hundred  on  S -ii  ntifie  Research,  in  spite 
of  the  fact  that  it  was  held  the  dny  after 
Christmas,  was  attended  by  about  fifty 
members  and  was  notable  for  iiinK»i!anl 
reports  and  discussions.  The  report  of  the 
committee  on  industrial  research  was  pre- 
sented by  Dr.  Raymond  Bacon,  director  of 
the  Mellon  Institate  for  Industrial  Be> 
search,  and  the  disenasion  was  opened  by 
Dr.  J.  J.  Carty,  chairman  of  a  similar  com- 
mittee of  the  Natiimal  Research  Coimeil. 
and  by  Dr.  F.  E.  Biebtmy»,  chairman  of 
a  nmilar  committee  of  the  American  Phys- 
ieal  Society.  Preliminary  reports  were 
made  y>y  eloven  of  the  chairmen  of  the 
twelve  .sub-coin mittees  the  diffen^nt  sei- 
enw.c.  nil  of  whom  were  present .  Aminfre- 
meuts  were  adopted  for  cooijeration  with 
the  National  Research  Council. 

The  meeting  was  much  better  reported  in 
tile  press  than  ever  before.  It  is  true  that 
on  one  day  when  from  two  to  three  hundred 
aeientifie  papers  were  precmited,  many  of 
them  of  general  interest  if  properly  inters 
preted  fbr  the  public,  there  were  selected 
for  head  lines  one  that  referred  to  birth 
control  and  one  that  referred  to  the  Rev; 
Billy  Sunday,  but  for  the  first  time  ade- 
quate attention  was  paid  to  the  meeting, 
which  obtained  a  position  on  the  front  page 
and  was  suitably  discussed  in  editorial  ar- 
ticles. This  circumstance  is  of  course  ac- 
counted fnr  1)y  the  incrrnsnd  intfrcst  now 
taken  in  s'Mi'n''i>  throij?T!i(int  tli"  worlil.  and 
it  is  much  to  be  hoped  that  for  the  welfare 
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of  the  woild  tiiitt  intevMt  niaj  b6  main- 
tain«d.  A  mMting  saeh  u  this  ahoaU  liAve 
M  one  of  ita  principal  f  unctioiH  to  impreM 
on  the  general  public  the  importance  of 
scientific  reaeaidt,  lor  it  is  only  from  the 
people  at  large  that  new  recruits  for  sci- 
f-nnc  fan  be  obtained  and  nieane  proTidcd 
for  the  support  of  research. 

The  council  discussed  business  of  inipor- 
tanoe.  Two  general  resolutions  were 
adopted.  Onp  advocated  a  ^'feater  use  of 
the  metric  i»ysteui  of  weights  and  measures 
in  the  United  States,  "so  as  to  increase  ihe 
usefulness  of  our  publications  and  to  aid 
our  fbreigiL  relatioiiB  with  tlie  many  coun- 
tries where  these  units  are  offldsl  and  in 
use."  The  other  extended  to  the  seere- 
tories  and  bnreaii  chiefs  of  the  United 
States  goremment  the  appreciation  of  the 
asMiciation  of  the  fact  that  throngh  their 
enoonragenent  the  important  scientific 
work  under  their  direction  has  been  well 
npresented  at  the  meetings  of  the  assoeiap 
tion.  "This  representation  has  greatly 
promoted  the  inflnence  and  nsef  idness  of 
the  boreans,  both  by  making  ^eir  work 
more  widely  known,  and  by  the  sfeimnlns 
imparted  to  and  gained  from  other  workers 
in  similar  fields.  The  a^^^ociation  is  SO 
keenly  interested  in  the  work  of  the  gOT- 
emment  bureaus  that  it  ventures  to  ex- 
press the  hope  that  members  of  their  st&flfs 
who  are  enn^aged  in  ref?parch  be  p:iven  all 
practicable  encouragement  to  attend  the 
meetinps  of  the  association  and  other  na- 
tional and  in;emational  organizations  de- 
voted to  the  advaneeniciu  o;"  science." 

Thanks  to  the  Golburu  bequest,  the  re- 
search funds  of  the  Association  have  been 
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greatly  incressed  and  now  smount  to  abont 
$110,000.  Daring  the  year  carefol  invest- 
ments  have  been  made  a  eommittse  oanp 
sisting  of  the  treasorer,  Dr.  S.  Wood- 
ward, president  of  the  Csmcg^e  Instita- 
fion.  Mr.  A.  S.  Frissell,  president  of  the 
Fifth  Avenue  Bank,  and  Mr.  John  Tat- 
loek,  of  New  York  Ci^.  Some  part  of 
this  fund  is  reserved  for  specific  poiposei^ 
but  the  balance  of  the  income,  amounting 
to  about  $4,000.  was  appropriated  for  al- 
lotment for  .scientifie  rcseareb.  and  a  com- 
mittee on  grants  of  seven  was  ai)pointed, 
representing  the  principal  8cieiiccs  and 
groups  f)f  scienees.  Tlii.s  committee  con- 
sists of  Profe.ssor  Iv  C.  Piekeriner,  chair- 
man, matheiuaticii  and  astronomy,  Frofes- 
•sor  Henry  Crew,  physics,  Professor  E. 
C.  Franldini  chemistry,  Professor  W.  B. 
Cannon,  sodogy  and  physiology,  Professor 
N.  L.  Britton,  botany,  and  Professor  J.  Mc- 
Eeen  Cattell,  anthropology  and  psychol- 
ogy, leaving  one  vacancy  to  be  filled  by  a 
geologist.  The  committee  plans  to  make  a 
carefdl  stody  of  the  conditions  in  order  to 
determine  how  tiie  money  can  be  expended 
to  best  advantage.  Applications  for  grants 
will,  however,  be  welcomed;  these  can  be 
made  to  the  chairman  of  the  committee  or 
to  the  membor  in  charge  of  the  subject  con- 
cerned. 

An  appropriation  was  made  for  the  work 

of  the  Pacific  liraneh  of  the  a^ociation, 
amounting  to  tlie  entire  dues  paid  by  the 
members  within  tlie  division  except  that 
required  to  pay  for  tin''  journals  that  the 
members  rec-eivo.  The  entrance  fees  col- 
lected by  the  branch  were  alpo  allotted  to 
it.  There  was  recently  established  through 
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the  initiative  of  Professor  H.  L.  Pairchild, 
a  local  branch  at  Rochester,  and  it  is  hoped 
that  other  branches  will  hvt  established 
wherever  they  will  serve  to  unite  atid  ad- 
vance the  scientific  interests  of  a  city  or 
locality.  To  such  lnc;il  branches,  a  sum  not 
to  exceed  fifty  cents  for  each  member  of 
the  branch  was  allowed,  together  with  the 
entramoe  ieea  aeeoi«d  through  tJie  efforts 
of  tli6  bnncfli. 

The  oonncU  had  pleasure  in  aoknowledg- 
ing  gifts  for  the  Teaeardi  fond  of  the  aaao- 
eiatton  of  $1«000  tram  Mr.  E.  D.  Adaau» 
and  of  $600  fram  Ifr.  Clerelaiid  H.  Dodge. 
In  aeeordanee  mlh  flie  provinona  ol  tiie 
oonstitntion,  Mr.  Adams  was  elected  a  pa> 
tron  of  the  association.  If  a  hundred  or  a 
tbonaand  men  of  means  in  this  country, 
whose  wealth  is  in  lar^  measiire  due  to 
the  efforts  of  scientific  men  made  more  effi- 
cient by  their  national  societies  would  be- 
come patrons  of  the  assoc'ation  there  would 
be  provided  a  productive  fund  for  research 
administered  by  scientific  men  themselves, 
and  the  relations  of  science  to  industry 
would  he  promoted.  At  the  meeting  abont 
three  hundred  oitiiena  of  the  city  beeame 
members  of  the  aasodation,  and  of  these  a 
eomrideraMe  number  beeame  life  memhen» 
indnding  Mr.  Heniy  0.  Fxiel^  Ifr.  Stay- 
vesant  Fish,  Mr.  Felix  11  Warburg,  llr. 
James  W.  Ellsworth,  Mr.  Frsneia  L.  Stet- 
son and  others  jirominent  in  the  profes* 
sional  and  business  life  of  the  city. 

The  committee  on  policy  was  instructed 
to  prepare  a  revision  of  the  ronstitntion, 
with  by-laws,  and  to  report  to  the  couni-il  at 
its  next  stated  meeting:.  Tlie  cumuiitlee  oa 
policy  was  instructed  in  this  revision  espe- 


cially to  redefine  the  duties  of  the  perma- 
nent secretary  and  of  the  general  secretary. 
An  amendment  to  the  constitution  was  in- 
troduced, whieh  will  ho  voted  on  next  year, 
Tnakin<7  the  term  of  ofHee  of  the  general  sec- 
retary iive  years,  and  it  is  planned  that  the 
general  secretary'  shall  be  active  in  the  work 
of  the  organization  of  the  association  in  its 
relation  to  the  affiliated  societies  and  the 
general  seientifio  activity  of  the  country. 
Professor  J.  MeEsen  Gattell  was  elected 
to  this  office,  to  whidi  no  salary  ia  attached. 

During  the  presmt  year  in  order  to  rec- 
ognize the  cooperation  tiiat  aadsts  between 
the  American  Asswaation  and  the  aiffiiated 
aoeietiest  monbevs  of  these  societies  who 
joined  the  association  doling  the  year  wwe 
admitted  without  payment  of  the  entrance 
fee.  The  results  were  particularly  gratify- 
ing in  demonstrating  the  cordial  relations 
existing  between  the  association  and  the  na- 
tional societies,  as  abont  5,000  members  of 
these  societies  took  advantage  of  this  offer 
and  were  elected  to  memhership  during  the 
year.  We  hope  to  publish  later  a  statement 
showing  the  number  of  scientific  men  from 
aaeh  of  1h»  idiliated  aoeiatiss  who  joined 
the  aasociation,  for  it  is  a  remaricable  ez- 
hibit  of  the  number  of  men  in  this  country 
engaged  in  aei wtifie  work. '  When  the  asso- 
ciation met  in  New  Tork  City  in  1900,  there 
were  about  1|700  members;  when  it  met 
there  in  1906»  there  were  about  5,000  mem- 
bers, there  are  now  about  12,000  members. 
The  entrance  fee  of  $5  prevents  some  of  the 
yonnger  soientifie  men  nf  limited  means 
from  joining  the  association,  but  it  seems 
accessary  to  retain  it  to  provide  an  income 
in  addition  to  the  very  bmall  aiuiuai  dues 
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of  #8,  ttnd  abo  1)eoaiiBe  it  makm  tlie  mim- 
Iwnliip  noM  poiznaneiit,  nembon  hcn- 
teting  to  withdraw  for  a  ahort  tone  when 
anch  a  fee  must  be  paid  to  resame*  their 
membenhip.  The  eonneil,  however,  passed 
a  reaoliitioii  providing  that  those  becoming 
members  of  the  national  afSliated  societies 
might  be  elected  to  membership  in  the 
American  Association  witliout  payment  of 
the  entrance  fee,  if  they  join  the  association 
within  one  3'ear  of  becoming  a  member  of 
the  afiiliatcd  society.  This  offer  should  give 
assistance  to  the  afSliated  societies  as  well 
as  the  association,  and  should  serve  to  unite 
in  the  aasoeiatioa  almoBt  witlioat  exeeption 
the  younger  geientifie  mm.  of  tbB  eoontKy. 

The  nation  ahoiild  be  proud  of  ita  aeien' 
tifle  men  when  it  ragards  the  three  preei- 
denta  of  the  aaaoeiation,  the  retiring  pren- 
dent,  the  prendent  of  tiie  meeting  and  the 
preaident  elect  Dr.  W.  W.  Campbell,  di- 
reetor  of  the  Lick  ObBwratoiy,  who  haa 
twiee  erofloed  the  continent  to  attend  the 
meeting  and  has  devoted  his  invaluable 
time  to  the  organization  of  the  Pacifio  Di- 
vision, gave  the  address  as  retiring  presi- 
dent, which  in  content  and  in  form  of  pres- 
entation set  a  model  vrhich  any  similar  offi- 
cer anywhere  iu  the  world  will  find  it  hard 
to  meet.  This  address  will  lie  jirinted  in 
Science  as  soon  as  arraii'^cments  cau  be 
made  for  tiie  illustrations.  Dr.  Charles  R. 
Yan  Hise,  president  of  the  University  of 
Wiaoonain,  in  the  front  rank  of  geologists  in 
a  eonntry  whidh  leada  in  geology,  and 
eqoally  a  leader  in  oniyerriij  edneation  and 
in  movementa  for  the  pnblie  welfare,  made 
an  admiraUe  presiding  officer,  both  in  the 
genwal  aesnona  and  at  the  meetings  of  the 


oooneiL  Dr.  Theodore  W.  Bidiarda,  di- 
reetor  of  the  Woleott  Gibba  Memorial  liab- 
oraUwy*  Harvard  Univer8it7«  diatingoiahed 

wherever  chemieal  research  is  undertaken, 

the  only  native-born  American  to  whom  a 
Nobel  prize  in  science  has  been  awarded, 

was  elected  to  pr^^ide  at  the  meeting  to  be 
held  next  year  at  Pittsbnrfrh  and  to  p^ive 
the  address  the  following  year  in  Boston. 

PRODVCTIVB  ACISNTIPIC  SCHOLAR- 

SHIP* 

I  warmtjY  sympathize  with  the  ambition 
expressed  in  your  annual  report  to  have 
this  muscm  more  Uiau  a  mere  zoologic  or 
aeimtifie  nraaenm.  It  abonld  be  a  nniaeam 
of  arte  and  letters  aa  well  as  a  museum  of 
natural  history.  The  ethnolo'^y  and  areh- 
eoloy:y  of  tlie  Indians  of  New  York  make  up 
a  subject  peculiarly  apparent  for  treat- 
ment in  a  mnsenm  of  thu  eharaeter.  There 
should  be  here  a  repreamtation  of  all  our 
colonial  and  revolutionary  life.  There 
shoidd  be  in  this  museum,  for  the  instruc- 
tion and  inspiration  of  our  people,  a  full 
repres€iitetion  of  American  hiatoiy  dnee 
the  time  when  New  York  eaat  off  its  pro- 
vincial eliaratter  and  became  an  integral 
portion  of  the  American  republic.  Finally 
there  should  be  here  all  the  representation 
possible  of  the  great  arts  and  great  Htera- 
torea  of  lite  nations  of  the  paat,  and  the  na- 
tions of  tlie  present;  so  that,  enriched  by 
the  knowledge  of  what  haa  been  done  else- 
where, in  time  and  in  space,  our  own  peo- 
ple shall  be  better  equipped  to  work  iu  tiie 
fldda  of  original  prodnetiye  aeholarahip. 

AH  this  lies  in  the  fntore.  Atpreaentwe 
have  only  to  do  with  biolnfry. 

A  museum  of  this  character  has  more 
than  one  function  to  fulfil.    It  must  pre- 

I  AddreM  deUvaraS  at  fhs  opcnlnif  of  Hi*  N«w 
York  State  Museum  in  the  Stnto  E<1uciition  Build- 
ixi|^  Albany,  N.  Y.,  on  the  evening  of  Deeember 
Sa,  1916. 
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sent  to  the  people  as  a  whole  in  vivid  and 
yet  trnthfnl  form,  knowledge  of  the  nat- 
ural objects  of  our  countryside — that  is, 
knowledge  of  nature— in  saeh  a  iidiiaa  bb 
to  be  readily  nndentood. 

Moreover,  it  must  aid  in  the  study  of  na- 
ture—that is  in  the  study  of  soils,  in!?ects, 
plauts,  birds  and  mammals — from  the  utili- 
tarian titandpoint. 

Again,  it  mnet  aid  tha  growing  army  of 
nature  atndenta,  the  men  and  women  who 
lovp  nature,  or  love  science,  for  the  sakp  of 
nature  or  science,  without  any  set  and  im- 
mediate utilitarian  purpose.  This  museum 
ihonld  keep  aloft  the  standard  of  those  who 
ddli^t  in  aU.  knowledge  and  all  wisdom 
that  can  not  he  redaeed  to,  or  measured  by, 
any  money  Rcalc. 

Finally,  this  uiuiseum  should  perform  the 
even  more  difficult  task  of  giving  research 
faeiHties  to  the  octraordinaiy  and  asoep- 
tional  stndent,  the  man  who  has  in  him  a 
touch  of  the  purple ;  the  man  who  can  sup- 
ply that  leadership  without  which  it  is  so 
rare  for  even  the  laborious  and  well-di- 
rected work  of  multitudes  uf  ordinary  men 
to  realiae  the  ideal  of  large  prodncttve 
aehie?ement. 

Little  can  be  done  save  by  cooperation 
and  coordination.  We  are  fortunate  in  this 
state  to  have  at  the  head  of  onr  educational 
system,  in  President  Finley,  a  mau  whose 
abiUty  to  work  by  himself  goes  hand  in 
hand  with  ability  to  work  witii  otheiai  and 
with  ability  to  train  np  others  to  work 
under  him ;  and  who  does  all  this  in  such 
fashion  as  to  produce  the  maximum  of 
benefit  to  the  people  as  a  whole.  No  man 
has  done  more  than  he  has  done  to  secure 
for  New  York  City  a  broadening  of  the 
standard  of  eulti'vation,  so  ss  immensely  to 
increase  the  number  of  persons  who  can 
profit  thcre!)y,  and  at  the  same  time  to 
provide  for  tlie  needs  of  those  e%CPi>lional 
men  and  women  who,  if  given  the  chance, 


will  do  work  of  such  exeeptimial  eharacter 

that,  to  the  permanent  impoverishment  of 
mankind,  it  will  remain  undone  unless  these 
exceptional  persons  are  permitted  to  do  it. 

It  is  essential  that  tiiis  mnseom  should 
command  the  serrices  of  many  different  men 
for  work  in  many  different  fields,  and  that 
its  work  should  be  so  closely  related  to 
work  of  the  same  kind  elsewhere  that  it 
dull  all  represent  a  coordinated  whole. 
This  is  true  of  all  departments  of  its  woric, 
but  especially  so  of  those  departments 
which  have  a  direct  utilitarian  bearing.  It 
is  the  farmer  who  benefits  most  from  the 
utilitarian  type  of  soological  woit.  The 
riging  generation  will  see  a  great  diangO  in 
the  position  of  tiic  farmer  in  our  social 
economy;  our  ^governmental  activities  are 
already  in  process  of  being  turned  to  this 
end.  Most  of  the  initial  diffleolttes  of  eon- 
necttng  the  farmer  in  trnitfal  fashion  with 
the  government  have  been  at  least  partially 
overcome.  The  liook  man  and  the  elo<?et 
man  now  understand  that  their  science  is 
worthleas  nnless  subjected  to  the  test  of 
actual  eonditions  of  life  and  labor.  And 
OD  the  other  hand  the  farmer  has  begun 
to  understand  that  the  most  practical  nde- 
of-thumb  man  can  profit  by  a  wise  use  of 
the  learning  of  tlie  soil  expert,  the  plant 
expert  or  the  expert  in  the  knowledge  of 
fungi  and  insects.  It  is  enential  that  the 
Work  of  this  sort  in  each  state  shoulil  be 
hitched  on  tn  the  work  in  other  states,  and 
in  the  federal  capital,  if  the  best  result  is  to 
be  obtained. 

In  addition  to  this  aci^aee  which  is  of 
direct  utilitarian  bearing,  to  this  knowl- 
ediie  of  nature  which  can  he  seientifieally 
api)lied  to  economic  and  atrrieultnral  bet- 
terment, there  is  science  pursued  for  its 
own  sake.  There  is  a  twofold  warrant  lor 
the  encouragement  of  th«  study  of  pure 
science  hy  the  state. 

In  the  first  place,  ihc  knowledj?e  justifies 
itself.    The  scicntitic  student  is  justified 
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beeaiiM  he  rtndiw  Mienoe^  if  he  studies  for 

a  serious  purpose,  exactly  as  is  true  of  the 
man  of  arts,  nr  the  man  of  letters.  Merc 
addition  to  tlie  sum  of  the  interesting 
knowledge  of  nature  is  in  itself  a  good 
thing;  exactly  as  the  writing  of  a  heantSful 
poem,  or  the  chiseling  of  a  beautiful  statue 
is  in  itself  a  good  tiling'.  A  nation  that 
does  not  und<^rfi!tand  this  is  not  wholly  civ- 
ilized; and  a  democracy  that  does  not  un- 
dcntand  this  «n  not  «laini  to  stand  abreast 
of  sneh  a  demoenqr  as  Athens  in  the  psst 
and  Prance  in  the  present. 

In  the  next  plaoo,  thr  grroatest  utilitarian 
discoveries  liavc  often  resuld-'il  from  scion- 
tiiie  investigations  which  had  no  distinct 
Utilitarian  purpose.  Oar  whole  art  of  navi- 
gation arose  from  the  stadies  of  eertain 
Greek  mathematicians  in  Alexandria  and 
Syracuse,  who  had  no  i<lca  that  tht^ir 
coveries  would  ever  have  a  direct  material 
value.  It  is  impossible  to  tell  at  what  point 
independent  investigation  into  tiie  wstfe- 
iiigs  of  natore  may  prove  to  have  an  imme- 
diate and  direct  cnnncr'tion  with  the  het- 
tennciit  of  man's  i)hysical  condition. 

Most  o£  thf  men  and  women,  indeed  the 
immense  majority  of  the  men  and  woBMn^ 
who  worit  for  pure  seioiee,  esn  not  aspire 
to  the  position  of  leadership;  exactly  as 
most  business  men  can  not  expect  to  press 
into  the  ranks  of  the  captains  of  industry. 
Yet  each  can  do  work  which  is  not  only 
ereditable  and  usefnl,  but  whioh  may  at 
any  time  beeome  literally  indispenaaUe,  in. 
helping  to  discover  some  great  law  of  na- 
ture, or  to  draw  some  prreat  conehtsion 
from  the  pn»cnt  condition,  or  from  the 
former  physical  history,  of  the  world.  This 
nniseum,  like  all  dniilar  institutions,  should 
do  everything  possible  tc  velop  large 
classes  of  workers  of  this  kind. 

We  must  never  forjret,  liowever.  that  the 
great^t  need,  and  the  need  meet  difficult  to 
meet,  is  to  develop  great  leaders,  and  to 


give  full  play  to  their  aetivities.  Of  couise 
it  must  also  be  our  aim  to  develop  men  who, 
if  they  rlo  not  stand  on  ilie  heights  of  great- 
ness, shall  at  least  occupy  responsible  po- 
sitions of  leadership. 

In  the  entirely  proper  effort  to  develDp 
numbers  of  individual  workers,  there  must 
be  no  forgetfulness  of  the  need  of  indi- 
\idnal  leadership,  if  Ameriean  aeiiieve- 
ment  in  the  scientific  field  is  to  be  really 
DOteworUiy.  In  the  seientifie  (ss  in  the 
historical)  aseociations  and  academies  this 
fact  is  sometimes  forgotten.  Undoubtedly 
much  that  is  indispensable  has  been  done, 
and  mneh  more  ean  be  done,  in  the  field  of 
historical  research  by  the  collaboration  of 
numbers  of  men.  But  really  great  woifcft 
wOl  never  be  produoed  by  such  eoIlaborar> 
tion.  The  really  great  works  must  be  pro- 
dneed  by  an  individual  great  man,  who  is 
able  to  use  to  the  utmost  advantage  the 
indispensable  work  of  a  multitude  of  other 
observers  snd  investigators..  He  will  be  the 
first  to  recognise  the  debt  he  is  under  to 
these  other  observers  and  investigators;  if 
he  does  not  do  sn.  he  will  show  himself  a 
poor  creature.  On  the  other  hand,  if  they 
are  wmrth  their  ssH  they  will  be  proud  to 
have  the  great  architect  use  sll  the  results 
of  their  praiseworthy  and  laborious  and 
necessary  labor  in  constructing  the  build* 
ing  whieh  is  to  crown  it. 

Darwin  s  epoch-making  work  would 
never  have  been  done  had  not  the  f oonda* 
tion  been  laid  deep  and  wide  by  many 
acute  and  faithful  observers.  But  it  needed 
the  Tnan  of  masterly  genius  to  produce  the 

great  work. 

I  need  liardiy  say  that  insistence  upon 
the  need  of  men  of  towering  genius  to  do 
the  supreme,  the  epoch-making  work,  does 

not  in  the  least  mean  that  there  is  not  ut- 
most need  of  first cla.s.s  work  of  the  ordin- 
ary type  by  the  rest  of  n<?.  who  are  just 
ordinary  men.  The  best  library  is  a  mighty 
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poor  library  unless  the  immense  majority 
of  the  books  are  by  men  who  are  not  of 
epoch-making  genius^  and  in  any  com- 
iDimily  in  whieh  nmelL  flzat'elaa*  aeteatifie 
weak  is  being  done  flw  Imlk  of  it  will  be  to 
the  cr^it  of  men  who  do  not  pretend  to 
belong  to  the  hij^hcst  category.  In  the 
scientific,  as  in  every  other  field  of  en- 
deavor here  in  the  United  States  there  is 
ample  worn  for  the  man  who  can  not  be 
called  a  genius  but  who  can  do  capital 
work.  Nevertlieless,  it  remains  tnie  that 
the  third-rate  man  can  not  produce  first- 
rate  work  and  that  from  the  standpoint  of 
the  world,  while  it  is  well  to  help  or  train 
iha  third-rate  man  to  do  hia  titird-rate 
work  wdl,  what  is  of  moat  importanea  is  to 
give  the  first-rato  man  the  training  and 
the  apparatus  to  do  the  first-rate  work, 
which,  unless  he  does  it,  will  not  be  done 
at  alL 

Let  me  ^ve  my  atatement  more  precision 
by  speaking  of  just  one  small  corner  of  the 
scientific  field  that  with  which  I  am  most 
familiar — tlie  study  of  ornithology  and 
mammalogy.  In  theae  Mda  there  k  need 
for  work  by  experts  who  are  only  doaet 
workers.  But  there  is  far  more  need  of 
work  by  field  natiiralists.  Most  of  all  there 
is  need  of  work  by  trained  laboratory  men 
who  also  possess  a  wide  field  experience. 
Aa  r^arda  mammala,  there  ia  still  a  good 
deal  of  work  to  be  done  in  mere  ooUeeting, 
but  even  as  regards  mammals,  and  in- 
finitely more  as  re^ardf?  birds,  the  daj'S  of 
the  supremacy  of  the  mere  collector  have 
passed.  This  is  true  even  of  the  least  known 
parts  of  the  earth,  and  ia  infinitely  more 
tme  here  of  New  York.  The  man  who 
merely  collects  multitudes  of  bird  skins  or 
tnammal  skins,  and  then  goes  over  them 
with  laborious  minuten^  in  the  study,  for 
the  purpose  of  a  elassifleation  whieh  really 
repreaents  primarily  a  fetiahistie  adora< 
tion  of  a  highly  eon'ventional  and  t^hnieal 


trinomial  terminolo^,  must  always  occupy 
a  humble,  and  may  readily  occupy  a  merely 
useless,  position  in  the  scientific  world. 
The  ordinary  pamphlet  deaeribing  new 
snbepeciea  and  even  new  species,  differen- 
tiated from  one  another  by  trifling  char- 
acteristics, represents  work  which  it  is  true 
possess^  a  slight  usefulness ,-  but  it  is  a  use- 
fulness not  entitling  the  author  to  a  grade 
mneh  above  that  of  liie  man  who  totea 
bricloi  In  a  wheelbarrow.  Ninety-nine 
times  out  of  a  hundred  these  littlf  pr.mph- 
lets  are  of  interest  exclusively  to  rival,  and 
equally  unimportant,  pamphleteers  with 
alighily  different  ^ewa  on  tenoinology ,  and 
on  trivial  qnestiooa  of  anbspedflo  diflSus 
ences.  Generaliiationa  based  on  sheer 
imagination  or  on  imperfectly  observed 
facts  or  on  entirely  insufbcieut  data  are  at 
best  useless,  and  are  apt  to  be  mischievous. 
Any  typeof  honeatwotkby  theintdleetoal 
bii^&^ielleetors  and  wheel1»irow  men  ia 
better  than  such  dishonest  attempts  to  paas 
off  castles  in  the  air  aa  productive  real 
estate.  But  mere  vast  collections  of  minute 
faetB»  which  in  themselv^  are  of  trivial 
impOTtanfl^  without  any  attempt  to  ex- 
plain and  correlate  thess  fasts,  and  with- 
out cautions  wisdom  to  peneralize  from 
tliera,  are  of  strictly  limited  usefulness. 

^tudy  of  the  interrelations  of  the  lines 
of  desoent  among  birds  and  beasts  is  of  ab> 
■orbing  interest  Stody  of  tiie  eomparsr 
tive  effect  of  environment  and  heredity  on 
physical  strncture  ia  no  less  interesting. 
There  must  be  ample  research  in  the  labo- 
ratory in  order  even  to  present  these  prob- 
lems, not  to  q;>eak  of  aolving  them,  and 
thnre  ean  be  no  laboratory  study  withoat 
the  accumulation  of  masses  of  dry  facts 
and  specimens.  I  do  not  for  a  moment 
mean  that  there  should  be  any  failure  to 
recognize  the  need  of  siich  accumulation  of 
faets.  But  I  do  mean  that  there  ahooM  be 
an  equally  dear  reoognition,  that  the  ao- 
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ctunnlation  of  facts  is  only  the  beginn&lg; 
that  it  is  only  laying  the  foundation  093 
which  the  man  of  high  ability  mnst  rear 
tiie  superstructure.  I  also  mean  that  from 
now  <m  it  ia  eaaential  to  leoogiuie  tiiat  the 
best  seientifle  men  must  largely  work  in  the 
great  out-of-doors  laboratory  of  nature.  It 
is  only  such  out-tloorg  work  which  will  give 
lis  the  chance  to  interpret  aright  the  labo- 
ratory observations. 

In  the  New  York  Btate  IfnMmn  Bulletin, 
published  laet  July*  there  are  pictures  of 
two  birds,  once  common  in  America,  now 
totally  extinct.  One  is  the  passenger 
pigeon  and  the  other  the  Labrador  duck. 
The  passenger  pigeon  formerly  eziited  in 
thk  state  in  millions,  and  the  Labrador 
dottk  was  eommon  off  the  ooast  The  pas- 
senger pigeon  has  been  exterminated 
tbrmic'h  sheer  brutal,  recklpss,  and  lar{»cly 
wanton,  slaughter,  by  our  so-c&llixl  civilized 
people.  The  Labrador  dnek  beeame  es- 
tinet  tan  eanses  of  whiek  we  axe  abso- 
Tntcly  ignorant.  There  are  plenty  of 
stufTcd  specimens  of  both  in  museums.  But 
in  the  case  of  neither  do  these  stuffed  speci- 
xnena  throw  any  real  light  on  the  birds' 
life  history.  As  regards  the  Labrador 
dnek,  we  shall  in  all  prohability  nevw 
know  the  particulars  of  its  lif(>  history,  nor 
the  causes  of  its  suddeu  extinction.  As  re- 
gards the  passenger  pigeon,  in  its  physical 
structure  (wkiek  in  ila  essentials  Is  strik- 
ingly like  that  of  onr  common  monming 
dove)  there  is  nothing' which  woold  give  the 
least  hint  of  iis  . ■  ■ -aordinary  habits,  of 
the  innumerable  myriads  in  which  it  moved 
fitfully  hither  and  thither  over  the  land, 
and  of  the  enormooa  extent  of  its  shifting 
nesting  sites.  There  is  now  no  other  bird 
in  the  world  with  such  habits;  and  the 
stuffed  spwimens  that  remain  of  it  do  not, 
alt  put  tofrether,  bopin  to  ctjual  in  value  the 
written  records  dealing  with  it  in  such  old- 
style  natural  histories  as  Umse  of  Wilson 


and  Audubon.  There  are  many  points  in 
its  life's  history  which  are  still  obscure, 
and  these  points  are  obscure  chiefly  because 
m  few  of  the  many  ornithologists,  who 
abounded  in  this  ooontry  at  tiie  time  of  its 
eKtinrtion,  had  any  idea  that  their  eloset 
work  in  museums  was  of  no  consequence 
whatever  compared  to  a  thoroupjh  and  care, 
ful  life  study  of  the  passenger  pigeon.  The 
extinction  of  the  passenger  pigeon  is  a  blot 
on  onr  eirilisation  (and  let  me  remark 
parenthetically  that  ey«y  society  of  tiiis 
kind  sliould  be  a  focus  of  effort  to  prevent 
any  of  the  birds  we  still  have  from  follow- 
ing in  the  wake  of  the  passenger  pigeon) ; 
bn^  inasmnck  as  it  is  extinct,  it  is  wdl  fm 
ns  to  remember  that  we  owe  an  inealenlable 
debt  to  the  observers  who  have  left  for  US 
a  record  of  its  life  history,  whereas  we  owe 
only  a  very  small  and  easily  calculated 
debt  to  those  who  merely  collected  speci- 
mens of  it  lor  their  eoileetions. 

Let  tiie  seientifle  man  reaUse  that  he 
must  be  a  good  first-hand  observer  of  wild 
things  in  their  native  haunts,  if  he  is  to 
stand  in  the  first  rank  of  his  profession. 
Let  him  also  remember  that  it  is  his  busi< 
ness  to  write  wdll  Of  eonrse,  he  can  not 
be  expected  to  write  as  well  as  John  Bur- 
rouf^hs;  but  he  oucht  to  have  writinfrs  like 
those  of  John  Burroughs  liefore  him.  to  rep- 
resent the  ideal  toward  which  he  atrives.  Let 
ilim  strive  to  do  original  work,  the  work  of 
original  productive  scientific  scholarship. 

The  New  York  Zoological  Park,  under 
the  guidaneo  of  Dr.  Hornaday,  the  Ameri- 
can Museum  of  Natural  History  in  New 
York,  under  the  guidance  of  Mr.  Osbom 
and  itr.  Chapman,  have  famished  modds 
in  this  matter.  The  three  gentlemen  named 
have  done  original  productive  .scientific 
work  of  the  hitrhe.'?t  value,  at  the  same  time 
that  they  have  in  every  way  popularized — 
not  cheapened  I — science,  and  made  the 
piesttit  and  the  past  lifb  histoiy  of  this 
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planet  aeeeiisible  iii  vivid  and  striking  form 
to  our  people  geaaanXfy,  Their  anastaiiti 
ham  done  luuEardoiw  and  exceedingly  in- 

tcrcstinrj  and  important  work  in  the  wild- 
est of  tiic  waste  spaces  of  the  world.  It  has 
been  my  privilege  to  journey  tlirough  the 
EMt  Central  African  wildenten  and  the 
Brazilian  wilderness  in  company  with  out> 
door  faunal  naturalt«;ts  Mearns.  ITHIcr. 
Cherrie,  Miller,  Loring — and  myself  t<>  wit- 
ness the  hazard  and  the  high  value  of  ilieir 
work ;  and  last  winter  I  viaited  in  Demerara 
Mr.  Beetle's  really  extraordinary  field  lab- 
oratory for  intimate  biological  resrarcli  in 
the  tropics,  and  1  count  it  one  of  the  jtrivi- 
leges  and  pleasures  of  my  life  tu  iiave 
worked  with  tiieae  mem. 

Thboookk  Boosivk/c 


Abdication  of  the  cbkamic  bnqi. 

NEERING    BUILDING    OF  TUB 
UNIVERSITY  OF  ILLINOIS 

Ox  Dccomlior  0  and  1,  the  Fiiivcrsity  of  Illi- 
nois, dedicated  ita  new  ceramic  eogineering 
binlding.  The  dedieatitm  exereiflea  were 
opened  nt  1.30  p.m.  on  Wedneeday,  December 
6,  by  a  meeting  of  the  advisory  boflrd  of  the 
department,  followed  by  a  reception  in  the 
bnildhBff,  at  iR^iidi  aU  of  tiie  labcwatoriea  we«e 
thrown  open  to  the  viaitiiig  guests  and  the  mi- 
ver«ity  public. 

On  the  evening  of  Wednesday  an  iutroduc- 
toiy  aeeaion  was  held  in  the  ludversitr  audi- 
torimn,  presided  over  by  Dr.  Edmund  .T. 
James,  president  of  the  university.  At  this 
session.  Dr.  S.  W.  Stratton,  director  of  the 
Niatioaal  Burcaa  of  Standeida,  gave  an  ad- 
dress on  "  The  Ceramic  Kesources  of  America.'* 
This  was  followed  by  an  address  on  "  Scleitce 
as  an  Agency  in  the  Development  of  the  Port- 
lamdrOement  Industries,"  by  Ifr.  J.  P.  Book, 
general  manager  of  the  Pontland  Oement  As* 
sociation  of  Clncnpro.  Dr.  Rfnittptn  discussed 
the  organii^ation  and  formation  of  the  differ- 
ent types  of  clay  deposits  together  with  their 
most  piominent  geobgiosl  and  geograpUeal 


positions  in  the  United  States.  Tiiis  was  fol- 
lowed hy  a  dieeuseion  of  the  veaetions  oooar- 

ring  during  the  burning  of  clay  products.  A 
detailed  classification  of  the  various  clay  prod- 
ucts fashioned  from  ceramic  materials  was  also 
]  resented.  The  whole  address  gave  a  very 
clear  idea  of  the  great  variety  and  extent  of 
the  clay  resources  of  the  nation  and  the  multi- 
fold products  which  are  manufactured  from 
them. 

Till"  .■^(•eoiid  d('ilient<"irv  ?e~=ion  was  of  a  tech- 
nical nature  and  u^i^emblcd  on  Thuxaday  morn- 
ing in  the  univeBsity  auditorium.  It  waa 
opened  with  an  address  on  "  The  Manufaotur- 
er'«  Dependcnec  upon  (^ernmic  Research  by 
Mr.  W.  D.  Gates,  president  of  the  American 
Tena  Ootta  and  Cenmio  Company,  of  Chi- 
cago. This  was  followed  by  further  discussions 
by  Mr.  Ross  C.  Piirdv,  researeli  engineer  of 
the  Norton  Company,  and  by  Mr.  JL  £.  Bar- 
ringer,  engineer  of  insulations  for  tiie  Gen- 
eral Electrio  Company.  Itr.  C.  H.  Eerr,  who 
was  to  discuss  the  same  topic  from  the  stniid- 
point  of  the  problems  of  the  glass  industries, 
was  unaUe  to  be  present,  but  sent  his  diseoa* 
si  on  for  prraentation. 

The  second  address  of  this  session  wiu  given 
by  Mr.  W.  W.  Mnrr,  ehief  state  highway  engi- 
neer of  Illinois,  upon  the  topic  "  The  Use  of 
Ceramio  Uaterials  in  Highwaj  Constmotion.* 
This  paper  was  diseu.'^.sed  In  a  very  intorest- 
inpr  manner  by  Mr.  Blair,  pccretary  of  the  Na- 
tional Paving  Brick  Manufacturers'  Associa- 
tion, of  Cleveland,  Ohio,  and  by  Mr.  G.  Q. 
Wookiy,  engineer  for  the  Bead  Bureau  of  tlie 
Portland  Cement  Association,  Chicago. 

A  paper  on  the  topie  "  Ceramic  Products  as 
Structural  Materials  '  was  presented  by  Mr. 
H.  J.  Btirt,  structural  engineer,  of  Ohiesgo* 
and  discussed  by  Mr.  A.  V.  Bleininger,  oeia* 
mic  clioniist  and  head  of  the  elay  products  lab- 
oratory of  the  United  States  Bureau  of  Stand- 
ards. 

The  l:ist  topic  for  discussion  at  this  session 
■wa?  "  Tlio  Use  of  Ceramic  Products  in  the 
Artistic  Embellishment  of  Buildings."  The 
discussion  was  opened  with  a  paper  by  Mr. 
Claude  Bmgdon,  author  and  architect  of 
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Rxhester,  Xew  York,  which  wa?  fli^ciissed  by 
Mr.  a.  C.  Mura,  of  St.  Louis.  Mr.  J:.  Wm. 
WalkflTp  who  WM  to  have  diteiiMed  tiie  unm 
topic,  was  tinable  to  be  present. 

At  the  close  of  the  forenoon  session,  the 
speakers  and  guests  of  the  university  were  en- 
tertained at  luncheon  at  the  UiUTmty  Club 
by  the  (loan  aiul  heads  of  dfpnrtmeiits  of  the 
College  of  J^Qgiueering.  The  formal  sascion 
of  deiKeatioii  conTened  at  the  mdvemt^  aiadi- 
torium  in  the  nfterjioon.  It  was  presided  over 
by  D<-aii  \V.  F.  At.  Cioss,  of  the  college  uf  engi- 
neering. Introductory  addreaacs  were  made  by 
tibe  HbnoHiUa  Edward  F.  Dmme^  gofenior  <rf 
the  state  of  Illinois,  and  by  Honorable  W.  L. 
Abbott,  president  of  the  board  of  trustees  of 
the  Univeraity  of  JQliuois.  The  principal  ad- 
dNM  of  tius  MBsioii  was  lihen  gtvou  hj  Pio> 
feasor  Charles  F.  Btnns,  director  of  the  New 
Yorl<  State  Schoof  of  Claworking:  and  Cera- 
mics, upon  the  topic  "  The  History  of  the 
Oenmio  Arta."  The  exeraMB  were  dosed 
with  au  address  hy  the  president  of  the  uni- 
versity, describing  the  history  of  the  growth 
of  the  department  of  ceramic  engineering. 
After  singing  ^America"  the  audienoe 
marched  to  the  new  building  where  the  prayer 
of  dedicsation  was  deliTered  by  the  Bev.  John 
IfiteSietl  Page. 

(»n  the  evening  of  the  7th,  an  Illinois  stu- 
dent branch  of  the  American  Ceramic  Society 
was  formally  installed  by  Mr.  L.  £.  Barringer, 
IRendeni  of  the  society^ 

An  illnatrated  booklet  describing  the  de- 
partment of  r^ramio  onfrinpcring,  its  orfranizu- 
tion,  purposes  and  equipment  was  published 
tgr  tibe  uniTendtgr  for  distribatioB  at  the  dedi- 


"  SCIENCE "  AND  THE  COST  OF  PAPER 

Tbb  price  of  the  paper  oit  which  Science  is 
pfJUled  has  increased  from  four  and  one 
qoarter  to  ten  oeots  a  pound,  and  this  makes 
the  cost  of  siqqiilying  the  ilfty-two  annuel 
copies  of  ScinNrr;  to  members  of  the  Amer- 
ican Association  for  the  AdTouccment  of  Sci- 
snee  greater  than  the  amourt  paid  for  theQ» 
apart  from  editorial  expenses  and  the  oost  of 
emiposition.  Under  these  eiieamstanoss  it  is 


necessary  to  adopt  one  of  tliree  alternatiTes : 
(1)  To  use  news  print  paper,  which  is  diffi- 
oidt  to  obtain  and  is  not  dnrablei  (8)  to  in- 
crease the  subscription  price,  as  has  been  done 
by  the  Outlook,  the  Independent  and  other 
journals,  but  an  increase  ootdd  not  go  into 
effect  for  a  year,  and  it  is  to  he  hoped  tiiat 
the  iihnormal  price  of  paper  is  temporary;  (3) 
to  diminish  the  size  of  the  numbers.  Tliis^ 
although  regrettable,  appears  to  he  Hbm  least 
unfortunate  of  the  alternatives,  as  the  regular 
number  of  pn^ea  can  be  iissd  when  conditions 
become  normal. 

For  the  present,  therefore^  Somm  wiU  be 
reduced  in  size  to  two  sheets  with  a  cow. 
The  cover  is  tised  to  improve  the  appearance 
of  the  journal,  and  is  feasible  because  the  cost 
of  cofcv  paper  has  not  increassd  in  propor- 
tion to  the  cost  of  booh  papev.  The  cover  also 
permit"?  trimminir  the  copies  without  injury 
to  the  appearance  of  tlie  journal.  Hitherto 
trimmed  and  ontrimmed  copies  have  been 
sent  to  subscribers  as  requested,  hut  this  com- 
plicates the  subscription  list,  and  there  seems 
to  be  a  general  opinion  that  the  oopim  should 
be  trimmed,  in  spito  of  the  fact  that  im- 
trimmcd  copir-r*  are  preferred  for  binding:.  The 
most  distinguished  American  effioimcy  expert 
remarhed  this  week  that  if  the  time  of  seien- 
tifie  men  should  be  estimated  at  its  true  TaliM 
the  co^t  of  opening  SdSNOS  by  hand  wonld  be 
over  $10,000  a  year. 

In  order  to  effect  a  fur&er  saving  in  paper 
the  index  and  title  psge  for  the  volume  will 
be  sent  to  libraries  as  usual,  but  only  to  indi- 
viduals who  apply  for  them.  This  plan  is  fol* 
lowed  by  otiier  weekly  jounals,  for  the  indai 
is  only  of  use  to  those  who  bind  the  numbers. 

A«  hn"?  hrf>n  nirendy  nnnounced,  members  of 
the  American  Association  whose  dues  are  paid 
later  than  January  1,  mil  receiTe  the  bade  nnm- 
bers  of  Scienct.  (»nly  on  payment  of  one  cent 
a  number  to  cover  the  extra  oo&t  of  mailing. 
It  can  not  be  gruarantced  that  the  copies  will 
be  sopidied,  as,  owing  to  the  cost  of  paper, 
only  60  many  extra  copies  will  be  provided  as 
.are  likely  to  be  needed.  The  offices  of  the  per- 
naiMnt  saeieteiT  of  the  aseodattoik  and  of 
SoBHOs  will  be  greatly  assiBted  by  the  pMmpt 
payment  of  does. 
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SCIENTIFIC  NOTES  AND  NEWS 
At  the  meetings  in  Kew  York  la«t  week, 
Fkef «Mor  Qeosse  R  ShidI,  prafeMor  of  botanj 
in  Prinocton  TTnivcrsity,  was  elected  presi- 
dent of  the  American  Society  of  Naturalists; 
Professor  Frederic  S.  Lee,  of  Columbia  Uni- 
TCTsity,  president  of  the  American  Physiolog- 
ical Society,  and  Professor  Robert  if.  Yerkes, 
of  Harvard  University,  president  of  the  Am«- 
km  Fiyiiiwiosieal  Aflaoejatica. 
Ilk  E.  B.  WnxuMSoir  Iiaa  iMan  appointed 

to  tlie  posltifiri  (if  ciinitor  of  Odonata  in  tlio 
Museum  of  Zoology,  University  of  Michigan. 
He  will  retain  his  residence  at  Bhlffkon,  Ind^ 
and  win  direct  most  of  ibe  work  in  liia  de- 
partment from  thore,  TnnkinK  frequOTit  trips 
to  Ann  Arbor  to  inspect  the  collections.  Mr. 
WiQianeon  is  at  preaent  oo  a  oolleoting  trip 
in  Hie  Santa  Ifatta  Mouutaina^  Ookimbia. 

Mr.  J.  Ain?ED  Hakdcastle  has  been  ap- 
pointed to  be  astronomer  to  the  Armagh  Ob- 
servatory in  the  room  of  Dr.  J.  £.  L.  Dreyer, 
who  recoiitly  resigned  to  take  vp  wofk  at  Ox- 
ford. Mr.  Hardcasstlo  a  prnndson  of  the 
late  Sir  Jolm  Herachd,  and  has  for  many 
yeaia  been  a  nnifoiiiljF  ertenaion  leulurer 
both  for  Oxford  and  Cambridge.  The  two  dia- 
tin^if<lic<l  ocrujmnts  of  the  office  who  have 
preceded  him — Dr.  Drey^  and  Dr.  Bomney 
Bobiaon^lidd  it  fat  elmoet  100  yean. 

lavmo  Fi.sHi:ii,  iirofe.s.'tor  of  politieal  aoon« 
oniy  in  Yale  T'liivcrsity,  has  been  appointed 
lecturer  on  the  Hitchcock  Foundation  for  the 
fan  of  1917  at  the  Univeraity  of  Oalifonia. 
He  will  give  a  scries  of  Ic-ctures  on  "Fkloe 
Levels,"  betwe«^n  October  1  aiul  11.  1917. 

WALL4CB  CiOiFBELL,  SOU  of  Director  W.  W. 
Campbell  of  the  Lick  Observatory,  has  been 
appointed  teaehing  fellow  in  astronomy  in 

till-  TTnivorsity  of  Callfurm'n.  snec('('<!!mr  F.  J. 
IJeubauer,  who  becomes  university  fellow  in 
the  Lick  Obeervatory. 

Paofosv  Edoak  F.  Smith,  of  tiie  TTniTer- 

sity  t  PLTin^ylrania,  visited  Wittenhcrfjc  Pol- 
l^Se,  Springfield,  Ohio,  where  he  was  pro- 
feasor  of  natm-al  science  in  the  early  eighties 
and  the  Oliiu  State  University,  Columbus,  O., 

Friday  ovoiiiiip',  XoxciTibfr  24,  wliore  he  de- 
livered a  lecture  before  the  Columbus  Section 


of  the  American  Chemical  Society  on  '*  Bobert 
Hare,  a  Ficmear  American  Chaooist." 

Tbs  niaety-itiat  oontae  of  CSixietniaa  lee- 

tures  to  juvenile  aodiences  At  the  Boyal  Insti- 
tution of  Great  Britain,  which  wf»re  instituted 
by  Midmel  Faraday  in  1826,  are  being  given 
by  PhrfesBot  AvUiiif  Keitii,  F.R>S«,  on  Deoaea* 
ber  28,  30,  January  2,  4,  6  and  9,  at  3  o'clock 
on  each  day.  His  subjwt  is  "  The  Human 
Machine  which  All  Must  Work."  At  a  later 
date  Ftafaaaov  0.  S.  Sbsnrington,  FJELS.,  will 

j^ive  i?ix  Iccturo.-J  on  tlie  old  brain  and  the  new 
brain  and  their  meaning,  and  on  pain  and  its 
nervous  basis.  The  first  Friday  evening  dis- 
course  will  be  given  on  January  19,  whm  Flo- 
feasor  Sir  .T:)iiies  Dcwar  will  leotare  on  aoap 
bubbles  of  long  duration. 

Db.  W.  W.  Keen,  president  of  the  American 
Philooophical  Soeiety,  writea:  "la  the  moat 

impressive  list  of  honors — so  richly  deserved — 
bestowed  upon  Professor  Simon  Xcwcnmb  as 
published  by  Mr.  Archibald  in  your  issue  for 
Deeembar  S2,  lOlA,  tiiere  is  one  slti^  inaeeu- 
racy  which  I  beg  leave  to  correct.  Under  date 
of  January  1,  1909,  it  is  stated  that  Professor 
NowcoDub  was  elected  vice-president  of  the 
Aueriean  Fbiloaophioal  Soeiety.  Pnrfeaaoir 
Xewcomb  wn.^  olccted  vi re-president  in  Janu- 
ary, 1905,  and  was  re-elected  every  year  up  to 
and  including  1909,  the  year  of  his  death.** 

Db.  T.  H.  Bkaw,  «hi«{  of  the  diTisIon  of  fiah 

culture  of  the  conservation  commission  of  Xcw 
York,  and  prominent  in  the  work  throughout 
the  United  States,  died  on  Deoembo^  28,  in 
Albeay,  «a  the  xeaolt  of  hmag  atraok  bgr  an 
automobile  aiz  weeks  ago. 

Db,  Claude  L.  Wheei  i h,  editor  of  the  New 
York  Medical  J<mmal,  died  on  December  80, 
in  Brooklyn. 

Uk.  QvKiaan  Bim,  FJLS^  late  of  the  Bri^ 
iah  Geological  Surfagr,  died  mi  Deaembc*  16, 
at  sixty-three  yean  of  age. 

The  death  i«i  announced  of  Mr.  A  M. 
Worthington,  F.II.S.,  formerly  prof^aor  of 
phyaioa  at  the  Royal  Kayal  OoUegc^  Gfeen- 

wich. 

W.  Ellis,  7.11.55.,  formerly  superin- 
tendent of  the  magnetical  and  meteorol(^ical 
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department,  Boyal  Obserratoiy,  Gveenwich, 
died  on  Decomber  11,  in  his  eighty-ninth  year. 

The  death  is  annoimaed,  in  his  eigbty-sixtb 
year,  of  Dr.  Biehicd  Himvifl^  fofnurly  pro- 
frs.Hor  of  ^b^mAogr  in  QoBBofs  OoiOese^ 
Birmingham. 

■Rkports  hnre  reached  this  country  of  the 
death  of  Proftsssor  Max  Liibt^  of  Koai^berg, 
Pknuaia,  in  a  field  hospital  in  Bwaia,  on  Hay 
9,  1916,  at  the  age  of  forty-six  years.  Dr. 
Lube's  work  in  inotoaoology  «nd  paiaaitology 
ia  well  known. 

Th»  trustee!  of  the  Rookefeller  Institute 
for  Medical  Beaeneh  havB  paaaed  tlia  fol- 
lowing vote: 

Seiolved:  That  in  recognition  of  the  decreased 
pvrolMring  powef  of  find  niarlee  eaand  tbB 

increased  cost  of  living,  an  additional  and  Special 
eompeiuation,  equal  to  tif  teen  pox  cent,  of  the  euro 
MBt  aamial  salary,  be  paid  to  eadi  regnlar  oflteer 
and  employee  of  the  institute,  said  sum  to  lio  \>n\i\ 
on  Jannaiy  5, 1917}  it  being  onderstood  that  thia 
ia  not  an  laenwe  of  labury  nd  dOM  Mt  «i«ftta 
•aj  precedent  for  the  future.  In  the  ease  of  em- 
ployeoe  vho  have  served  loss  than  one  year  the 
payment  will  be  fifteen  per  eent.  of  the  amooat 
Mtnallj  leeelved  vp  to  Deember  SI,  191A. 

Tt  is  to  be  hoped  that  this  resolution  will  be 

broiiglu  to  tlic  attention  of  trustees  of  all  edu- 
cational aud  scieutiiic  iustitutious. 

Thun  m  imdar  tvay  «t  the  head(|taavtan 
of  the  AwMfifian  Institute  of  Mining  Engi- 
neers for  the  one  Iniudrcd  and  fourteenth 
meeting  of  the  institute  to  be  held  in  New 
York  fnm  February  19  to  29  indnarra.  It  is 
expec-tixl  that  tills  meeting  trill  hving  out  dis- 
cussions of  an  important  chnrnctcr  rr><rardinjf 
the  derelopmeint  of  mining  methods  in  recent 
tiiMB  and  some  of  Iho  umnediate  pfoblenu. 
About  500  mining  enfrineers  from  many  differ^ 
ent  parts  of  the  world  will  he  in  attcndanrp. 
Since  the  western  meeting  of  the  institute  in 
SeiptenilMiri  its  membenhip  has  inofsssed  by 
moie  ihmn  800  members.  In  the  past  three 
years  thf>  enrollment  has  ri^^pn  from  to 
6^22.  This  increase  is  regarded  as  an  impor- 
tant oomznentary  on  the  development  of  min- 
ing in  this  country,  the  membcnihip  of  the 
institute  beiiit^  l!nHto<l  to  tlio^^e  enaraged  in 
mining,  and  metallurgical  engineering,  geol- 


ogy or  chemistry.  The  o&<xn  of  the  Amer- 
ican Institute  of  Mining  Enj^ineers  are  L.  D. 
Bickett^  president;  Sidney  J.  Jennings,  first 
fioe'Prasideat;  Qwcg»  0.  Stoii^  tnasmer, 
and  Bradlsir  8toii|^toii»  seeMtecy. 

Thk  BriHsh  Medical  Jvumal  states  that  the 
Italian  minister  of  war  recently  invited  med- 
ical women  to  offer  themselves  for  military 
senieOi  Gnduntes  of  non  tbsn  five  yean^ 
standing  are  to  have  the  rank  of  sublieu- 
tenant ;  thoi5c  of  more  than  fifteen  years'  stand- 
ing that  of  captain.  Signora  Pilomena  Corrini 
is  tiiA  first  ynmua.  who  has  MoeiTod  a  oom< 
mission.  She  has  been  iippointed  to  th»  9th 
Army  Corps  for  serrico  at  the  front. 

Thk  late  Dr.  Magnau,  a  former  president  of 
the  Paris  Academy  of  M^cine,  has  left  to 
that  body  a  sum  of  £1,000  to  fomid  a  trisaidal 

prize  to  be  awarded  to  the  author  of  ths  hsifc 

work  on  a  psychiatrical  suhje^t. 

Ix  her  will  Mrs.  Mary  Palmer  Draper,  who 
died  on  Beceaadwr  8,  1914,  left  gifts  exceed- 
ing $450,000  to  the  New  York  Public  Library 
ami  n  }n<riu-y  of  SmO.OOO  to  the  Harvard  Col- 
lesge  OU»ervatory,  where  she  had  already  estab- 
liabed  the  Draper  Memorial.  The  report  made 
by  Avimiser  Bcrwin  reveals  that  the  net  estate 
amounted  to  $1,630,220  and  is  insuiScient  to 
pay  the  speeifio  bequests  in  full.  Aojordingly 
tiuy  hava  beat  abated  proportionately.  The 
Sifta  to  tha  New  York  Publie  Idhraiy  aa  ann* 
merated  were:  Books,  portraits,  engraved 
gems,  etchings  and  engravings,  ^5,648  in 
▼slue;  cash  bequests  of  $250,000,  abated  to 
$288,836,  and  a  remainder  interest  in  the  trust 
fund  for  Rosin  B.  Palmer,  $r>i,7})6  in  raluo. 
The  bequ^ts  severally  were  to  found  the  John 
S*  Billings  Memorisl  Fund  for  the  purchase  of 
hooks  and  tli(;  Anna  Palmer  Draper  Fund  as 
a  memorial  to  the  decedent's  father.  The  be- 
quest to  Harvard  is  abated  to  $148,301.  Under 
tiia  tenns  of  the  will  this  is  to  he  espended  in 
preserving  and  using  the  pli  oto^^raphio  plates 
of  the  Draper  ^feniorial.  ^Irs.  Draper  jrave 
her  husband's  plates  and  scientific  apparatus 
prevtonely  losned  to  the  observatory.  Tha 
Polyclinic  TFospital.  which  was  to  receive  $60,- 
000,  will  get  $47,767.  The  Children's  Aid  Soci- 
ety, the  New  York  Association  for  Improving 


Digitized  by  Google 


16 


aCIBNCB 


[N.  S.  TOL.  ZLV.  N«k  Utf 


the  Condition  of  tlie  Poor,  the  New  York  Shan 
and  Cancer  Ho8i>it^il  and  tlio  LnboTfltory  of 
Surgical  Bes^urch  of  the  New  York  Univer- 
•ilT>  wliieh  mn  beqpMatlMd  186,000  eaeh,  we 

apportioned  $23,883.    The  Metropolitan  Hu- 

8«^uni  of  Art  will  got  art  obiccts  worth  $21,^30. 
BtHiucats  tu  iudividuuls  are  llkowistj  reduced. 

Tub  faculty  of  medicine  of  Harvard  Uni- 
▼mity  offers  «e  veoal  Hat  ymr  a  oourae  of 

free  public  lecture?,  to  be  pivon  at  tbc  ^fiMlicnl 
School,  Lon^rwood  Avenue,  on  Sunday  after- 
uoon£,  at  four  o'clock.  The  program  foUove: 
Jaanary  T.^Ber.  Dr.  Fransli  O.  PMbod7,  "Al- 

eohol  and  Efllciency. " 

Jaauoiy  14.— Dr.  Hugh  Cabot,  "The  Care  of 
fbe  Wotmdea  wUk  tiw  BritUb  ExpedHionarj 
Force  in  France." 

January  SL—Dr.  £.  W.  Tajlor,  "Lxfantile  Par- 
alysis; PreeratlMie  V«mmxj  anA  UnBoaemij." 

January  28.^Dr.  W.  T.  P«rt«r,  **  *8koek'  in  tlw 
Trenches. ' ' 

February  4.— Dr.  J.  L.  IforM,  "FMdlnp  and  Ito 
Bdalieil  to  the  Infant's  Derelopmcnt.  " 

Fphninry  11.— Dr.  F.  J.  Cotton,  "The  Develop- 
ment of  Kmployor's  Liability  Iiwnrance  in  Acci- 
dent and  Sicknos  .  " 

February  IS.—Dr.  E.  II.  Plae-o,  "Does  it  Pay  to 
Have  tbe  CoutagioiLs  Diseasi's  diiriiig  Chiliihoodt" 

February  25.— Dr.  Percy  G.  Stiles,  "Sleep." 

March  4.— Dt.  L.  M.  S.  MiiuT.  "  DisoM^os  of  tlie 
Teeth  a&d  the  Uae  of  tbe  X-ray  iu  tlit^ir  Diagnosis 
•ad  fKnKtBMiit." 

March  11.— Mias  Id*  M,  Oaimon,  «*80Gi«l  8«rfw 
iee  in  Medicine." 

Uavdi  Id.— Dr.  Gtovdaad  Sloyd,  **TsbetenlMia; 
Its  Cause  and  Prevention." 

March  85.— Dr.  W.  B.  Caimon,  "Methods  of 
Hedled  Progren." 

April  1. — Dr.  C.  T.  Bnifi,  "Ftcn«  nnfl  Other  In- 
•eot  Parasites  in  Their  Belation  to  Public  Health. ' ' 

April  8.— Dr.  jr.  Baprt  Blake,  "Aeeideet  ead 
iiiiury;  First  \i>}"  Cwith  demodetntmi  of  limiile 
methods  aad  materials). 

April  ISw— Dr.  Paid  Thomdike,  Urinary 
Troubles  in  Elderly  Men"  (to  men  only). 

April  22.— Dr  W.  H.  Kobey,  "Some  Faets  and 
Fancies  about  Heart  Disease." 

A  BBRIE8  of  popular  medical  lectures  wiU  bo 
gtTen  at  tbe  Stanlord  Uniwaity  Medial 

School  during  Janiinry,  February  and  Ifawiihi 
1917.    The  program  is  as  follows: 
January  12:  "What  £very  One  Should  Know 


about  Coiifcr,"  Dr.  ITiirry  M.  Rbormaii,  rej.re- 
aeatiag  the  American  Society  for  the  Control  ot 

January  26:  "Modem  Effort*  to  secure  Paia- 
less  Childbirth,"  Dr.  Frank  W.  I^roch,  profflwor 
of  obatatries  and  gynecology,  Unhwd^  of  OrU> 

fornia. 

Febmaij  »:  "Potionqr^itis,"  Dr.  William  a 
Baialer,  liealA  offleer  of  San  Francisco. 

Fol.ruarv  L',! :  "The  Importance  of  Proper 
Habits  of  Carriage  as  a  Basis  of  TTraltli."  Illus- 
trated. Dr.  Harry  D.  Langneclter,  clinical  in- 
structor to  erthopadie  tnigvy,  Staalord  lledkal 
SchiM.l. 

Marcb  9:  "The  Problem  o£  liace  and  Kaco 
Prejudice,''  Profewor  Arthor  W.  Meyar,  |ffo- 
fessor  of  nnatntny,  Stanford  Me^lir.nl  School. 

March  23:  "Prevention  of  Blindness,"  lllua- 
trated.  Dr.  Baaa  Baxkaa,  elinkal  jnatnwtor  la 
^thabnol<^,  Staaford  Medieal  8«he«l. 

We  learn  from  Xiiliirr  fbat  a  uiecting  waa 
held  ou  November  9  in  the  University  of  Shef- 
field to  discuss  the  formation  of  a  Societj  of 
OlasB  Teohnolagy.  The  wideameMl  intmit  in 
the  Bchemp  wns  dcm oimtniU-d  Itv  tbo  iin'-ience 
of  representatives  uf  citieu  as  far  apart  as 
Loudon,  Edinburgh  and  Cardiff,  whilst  every 
flrlaaa-mantifacturing  diatriet  wee  weli  repr^ 
sen tt  J.  Mr.  W.  F.  J.  TVood.  of  Messrs.  Wood 
Bros.,  Ltd.,  Bamsley,  was  elected  to  the  chair, 
and  the  meeting  opened  with  a  cordial  wel- 
OQsne  from  tiie  Tioe-^hancellor  of  die  uniTar- 
sity.  Dr.  H.  A.  L.  Fisher,  who  romnrkixl  that 
Sheffield  had  cause  for  legitimate  pride  in  the 
knowledge  that  its  university  bad  been  'pro' 
poaed  SB  tbe  lieedquarten  of  a  aooietjr  rqire- 
li'  iitiiig  such  an  important  industry.  ITi'  em- 
phasized the  fact  that  this  induf^try,  umoiij? 
others,  had  suffered  in  the  past  owing  to  its 
detedunentk  whoUjr  or  partfaHy,  fioin  ita  aoieor 
tific  a8i>ects.  The  formation  of  the  departm^t 
of  jr1a=s8  twhnolofry  in  the  university  v.'n<^  serv- 
ing to  remedy  this  state  of  affairs,  and  the  in- 
anffnratioii  of  thia  aooietr  waa  a  dietinot  elap 
in.  the  same  direction.  Dr.  W.  E.  S.  Timur 
outlined  the  '^teiis  that  had  h'd  up  to  the  forma- 
tion of  the  society,  and  sjpoke  of  the  remark- 
able reaponse  from  thoae  inteneted  in  i^aaa. 
ISMpnmom  of  apinond  and  pronuaaa 
port  had  hf^n  receiTcd  from  nil  orrr  the  coun- 
try. Dr.  Turner  pointed  out  that  there  waa  no 
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intention  of  making  the  MMm^  *  local  insti- 
tution ;  but  that  it  was  in  every  way  a  nationnl 
one.  The  report  of  the  provisional  committee 
«M  adopted;  and  a  foinial  leaolulMm  givuig 
actual  being  to  the  society  was  poMfld  u&ani* 
mously.  The  following  officers  won  then 
elected:  President,  Mr.  W.  F.  J.  Wood;  Vice- 
preridmU,  Mr.  8.  B.  Bagk^,  Mr.  F.  J.  (Aaa- 
hiTCy  Sir  William  Crookes,  Mr.  A.  S.  Essle- 
mont,  Profeaeor  H.  Jackson,  Mr.  S.  N. 
JenkinaoD,  Mr.  II.  J.  Powell,  Dr.  W.  liodon- 
liaiii.  FJt.8.»  Mr.  H.  J.  StobarW  Dr.  M.  W. 
Travcrs,  F.R.S.,  Mr.  BuDcan  Webb  and  Mr.  H. 
S.  Williams-Thomas;  Treasurer,  Mr.  F.  SweH:- 
ing;  Secretary f  Dr.  W.  £.  S.  Turner;  Assistant 
JStentargt  ^*  0.  J.  PoddU 

It  ia  stated  in  the  daily  papers  that  ttw 
Federal  Bureau  of  Mines  has  succeeded  in 
IMFoducing  rndinin  wliicli  is  worth  $1,000,000 
at  market  prices  at  a  cost  of  ¥340,000.  Most 
<it  this  raditun  will  go  to  the  Memorial  Hob> 
pttalof  Kew  York  atul  tli(-  private  fanct  r  hos- 
pital conducted  by  Dr.  Howard  A.  KaUf*  of 
Uakiinorc. 

Now  that  it  is  possible  to  obtain  photo- 
graphic records  of  events  of  historical  impor- 
tance ihe  question  of  Tveeenring  really  Talu- 
nhlo  films  is  a^raln  ('iif,':mlng  attention.  Two 
difficulties  stand  iu  the  way  of  securing  a  per- 
manent national  collection  of  films.  One  is 
'die  risk  of  five  owing  to  the  inflammable  char- 
acter of  the  mntorial  iiscil,  aiul  the  otlu-r  the 
fact  that  the  life  of  a  cinematograph  film  is 
limited  to  a  few  years.  Aooording  to  the 
London  Timt»  the  attention  of  the  Briti^li 
Museum  was  recently  callwl  to  tlio  qiif^stlon  of 
the  permanent  preservation  of  the  cinema 
films  illustrating  the  South  Polar  Expedition 
of  tte  late  Ckptain  Sco^  These  fiUna  are 
shown  by  ^Iv.  TTerhcrt  G.  Pontliif,'  in  hi<  hK*- 
ture  "  With  Captain  Scott  in  the  Antarctic," 
which  is  now  being  given  at  the  Philharmonio 
BaD.  The  direotor  of  tite  mnseom  replied  tiut 
ibo  matter  of  preserving  historic  films  had  not 
been  oTrrlookcd,  but  as  special  risk  wns  inci- 
dental to  the  storage  of  films  the  trustees,  in 
tiba  intfltest  <d  the  national  oolleetiona  gat' 
etaDy,  felt  disinclined  to  receive  favorably 
aoeh  propoeals.    Preservation  of  the  films 


taken  of  the  fighting  in  Hie  war  is  so  desirable 
that  it  ia  hoped  tlmt  <>:onie  way  of  solving  the 
existing  difficulties  may  be  found. 

.  Ik  August  the  Congress  of  the  United  States 
appropriated  H75,000  for  the  investigation  of 
souroea  of  potash  within  the  United  States. 
This  appropriation  was  df^sipuf^d  to  mako  pos- 
sible the  continuation  on  a  large  scuU'  of  the 
woiik  inaugurated  and  carried  on  by  tlie  Ba- 
leau  of  Soils  of  the  TJ.  S.  Department  of  Agri- 
culture. As  a  ro^Tilt  of  this  work,  and  of  the 
operations  to  date  of  the  various  commercial 
organisations  engaged  in  the  estraetiott  of 
potash  from  kelp  on  the  Pacific  coas^  H  ap- 
peared to  the  ofn.'Inl^  of  the  Boi^nrtTnont  of 
Agriculture  that  the  giant  kelps  of  the  Pacific 
coast  represented  the  lasgsst  and  meet  imme* 
diately  available  source  of  potash  in  the  coun- 
try. Accordinplv  thp  ^r^retnr^'  of  nurrlcultTire 
has  authorized  the  construction  at  some  poiixt 
on  the  coast  of  Southern  Galifomia  of  a  plant 
to  be  designed  and  operated  to  dflmooatrate  on 
a  coniTTtr>rf»!nl  ?<  iilt-  the  various  pro<v«<'os  of 
extracting  potash  and  by-products  from  kelp. 
Thia  work  wdl  be  carried  on  bjr  the  Bttrean  of 
Soils  under  the  personal  snperrision  of  3,  W. 
Ttirrontino.  The  hiiromi  proposes  to  proceed 
at  ouco  witli  the  oxccutiou  of  it-s  plans. 

Tb£  white  pine  blister  rust  has  been  dis- 
covered in  Minnesota  in  four  localities  along 
the  St.  Croix  River,  dose  to  the  eastern 

bomidriry  of  thf  «!tntf>.  A  rnrpfiil  purvey  of 
other  portions  of  the  state  last  sxmimer  failed 
to  diseloae  the  presence  of  the  disease  dse- 
'.vlu  rt'.  Tt  is  believed  that  the  infestation  came 
from  the  adjoining  state,  Wisooriiin,  which  in 
turn  was  first  infested  from  a  shipment  of 
pines  from  Germany.  An  emergency  appro- 
priatioii  wa^  allowed  to  the  Minnesota  state 
cnt./inolii>ri-,t,  and  field  work,  hoth  ?urvey  and 
eradication,  has  been  pushed  during  the  past 
season.  A  special  appropriation  will  be  asked 
from  the  legidatnre  this  winter  in  order  that 
the  work  may  be  continued  for  a  mtmhor  of 
years.  It  would  appear  that  Minnesota  has  a 
good  ebanoe  to  stamp  out  tiie  disease  befiare  it 
obtains  a  foothold. 

The  New  York  Sun  states  that  a  suggestion 
is  being  made  in  England  to  establish  a  "  can- 


Digitized  by  Google 


18 


SCIENCE 


tral  department  of  minerals  and  metals^ 
under  porernnient  auspices  to  collect  and  im- 
part inforuuttiou  bearing  on  the  aouroea  of 
mineralB  and  the  production  of  metala,  aa  1»- 
ing  imperatively  necessary  in  the  rtil)lic  in- 
toroit.  This  is  advanced  in  a  letter  s<>nt  to  the 
chairman  o£  tlie  advisory  council  of  Bcien- 
tifie  and  indoatrial  vnmmIi''  the  pnddenls 
of  the  "  institution  of  mining  iBngineer^**  **  in- 
stitute of  mining  and  metallurfry"  and  "in- 
stitute o£  metalti.''  The  letter  poiuto  out  that 
there  is  at  pntent  no  oonneetiag  link  between 
TarioQS  organizations,  that  there  is  consider- 
aWe  overlapping  and  much  waste  and  con- 
fusion. If  a  properly  organized  and  efficiently 
oondneted  department  of  minerals  and  mefeels 
had  been  in  existence  much  valuable  time, 
many  live^  and  xa^t  sums  of  money  would  have 
been  saved  to  the  nation  in  the  cuuduct  of  the 
present  mat,  and  mndi  of  the  oosfc  and  in«on> 
vcnience  to  British  industries  depending 
larg-cly  for  their  raw  material  on  mineral 
products  would  have  been  saved.  The  follow- 
ing ate  some  of  the  duties  snggested  by  the 
nesr  dspaztmant:  Axnaagemmt  for  expediting 
tho  completion  of  mineral  surveys  of  the 
United  Kingdom  and  crown  colonics  and  other 
British  poaesssioaa.  STatenatie  oolleetion  and 
eooiduiation  of  infonnation  bearing'  on  the 
occurrence,  tises  and  economical  value  of  min- 
erals and  their  products;  special  attention  be- 
ing devoted  to  securing  industrial  applications 
for  newly  diaoorsNd  minerals  or  metaUnigioal 
piodnets  and  to  finding  mineral  materials  re- 
quired for  new  metaUoigieal  products  or  in- 
ventions. 

AccoEiiUVQ  to  Naiwre  the  Oazette  da  Heh 
lande  emphasises  the  jm  made  in  QmoMsy  ui 
geologieal  adrioe  in  treneh  war&re^  and  Pro- 
fessor Salomon,  of  Heidelberg,  is  said  to  hove 
iirf?f»d  the  formation  of  a  sy^cctal  ortraniza- 
tiou  of  geologists  in  connection  with  the  army. 
It  is  said  Aat  eoKeilettt  use  has  been  made  by 
the  British  uilitaxy  authwitiee  of  the  Qeo- 
lopienl  Survey  staff,  members  of  which  have 
been  of  technical  assistance  in  fields  as  wide 
apart  as  the  deeply  disseoted  strata  of  Gallipoli 
and  the  undulating  Cretaceous  expansss  of 


the  Paris-Brussels  basin.  The  geologist  has 
been  found  of  service  in  military  mining  as 
well  as  in  questions  of  water  supply,  and  the 
memoir  veoentty  issued  hy  the  Geological  Sur- 
vey on  "  Sources  of  Temporary  Water  Supplbr 
in  tho  South  of  Enjrland  and  Neifrhboring 
Parts  of  the  Continent"  was  drawn  up  spe- 
eiallgr  to  meet  the  nesds  of  eanqw. 


U11IVBB8IT7  AND  EDUCATIONAL 

NEWS 

Mr55Kraqi'M  CoLi.ircE,  "N'cw  Concord.  Ohio, 
has  received  an  anonymous  gift  of  $160,000 
for  endowment  and  bnildings,  on  eonditioa 
that  tiie  college  psy  an  equal  amount. 

With  the  desire  to  oioourage  the  study  of 
"Russian,  in  view  of  the  eommereinl  inter- 
eour^  between  Hussia  and  Hull,  Capt.  H. 
Sannnan  haa  expressed  to  the  Hull  Ohamher 
of  Commerce  bis  willingness  to  start  an  en- 
dowment fund  for  the  purpose  with  a  sum  of 
£10,000. 

O.  E.  SwKEMiv,  Ph-D.  (Pcnna.),  for  tho 
pest  six  yeaxs  instmetor  in  Qualitative  enal- 

ysis  at  the  University  of  Pennsylvania  has 
been  appointed  instructor  in  industrial  chem- 
istry at  the  Ohio  State  University  where  he 
formerly  graduated  from  the  dwmieal  engi- 
neenng  course^ 

C.  H.  Skyder,  the  consulting  structural 

enfrineoT.  lias  been  appointed  lecturer  in  civil 
engineering  in  the  Uuiverdity  of  California. 


DISCUSSION  AND  CORRESPONDfiNCB 

PHOSPHATES 

8oira  experimental  results  in  a  comparison 

of  diilereiit  i>liosphates  at  the  Tennessee  Agvi- 
cultural  Exi>eriinent  Station  hare  recently 
been  referred  to  by  Dr.  C.  G.  Hopkins*  in  such 
a  way  aa  to  be  eaaily  misunderstood.  The 
writer  widiea  to  aay  that  neither  now  nor  in 
the  past  have  the«e  rP5?ults  allowed  ut*  to  advo- 
cate, as  intimated  by  Dr.  Hopkins,  the  use  of 
nnaoidiilated  bone  meal.  From  the  standpoint 
of  eoonomy  the  data  obtained  here  have  been 

tgOBHO^  p.  68^  November  S,  1916. 
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decidedly  in  faror  cf  Mid  phoapiuite  as  com- 
pered  with  either  bone  meal  or  phosplmte 
z<o6k.  In  Dr.  Hopkins's  article  omission  was 
made  of  tiw  fket  lhat  ia  iSttB  table  vsterad  to 

•finlletin  90,  p.  89,  Tenneesee  Agrricultural 
Experiment  Station— ptptt  fl.OO  invested  iu 
acid  phosphate  ga,yQ  on  the  average  a  calcu- 
lated pfo6t  of  $128  Tvliere  tiie  oowpea  mif» 
mve  tamed  under,  and  of  $5.42  where  they 
were  removed  for  hay.  Phospihato  rock,  on  the 
other  hand,  gave  by  a  similar  calculation  a 
profit  of  only  $3.(0  nlwra  flio  pea  erops  mn 
tuned  wider  and  the  aame  amoimt  where  they 
were  removed  for  hay.  These  results  are  the 
average  of  three  series  of  ezporiments,  one 
eoDdotfted  for  five  years  at  the  SnoKTiSe  8tar 
tion,  another  conducted  for  four  years  at  the 
Ford  farm  in  Knox  County  nnd  the  third  con- 
ducted for  three  years  at  the  Weaver  farm  in 
Waneii  Ckranty* 

C.  A.  Moom 

Univkssitt  op  Tunmsan 

SOIL  SOLUTION 

In  nn  artieli!  on  ''Acidity  and  Adsorption 
in  Soild  as  Measured  by  the  Hydrogen  Eleo- 
trode,^  Sharp  and  Hoaglatid  truly  say,  as  far 
as  the  literature  is  concerned,  "  Our  present 
methodTi  do  not  enable  us  to  study  the  soil  solu- 
tion itself  (p.  127),  but  the  writer  hopes  tihat 
the  Van  SndieleleD  and  Itano  method  as  devd- 
Oped  in  this  Iftl-orntory  will  forward  this  study. 
Description  of  this  method  will  bo  published 
soon  by  this  station.  The  soil  solution  thus 
obtained  ia  eonaidered  aa  doady  Teproeemting 
the  one  in  the  soil.  The  writer  is  using  this 
soil  solution  for  bacteriological  studies  of  soils 
and  sees  no  reason  why  it  should  not  be  used 
In  the  etody  of  other  aoil  oonditbu.  This 
nietliod  T>y  which  sufficient  solution  can  ho  ob- 
taincHl  for  the  study  of  chemical  composition, 
physical  properties,  etc.,  should  be  an  aid  in 
the  atndy  of  aoil  fertility. 

J.  Ikinxus  IffinwiAii 

AoBictTLTuaaL  CSmutaa  'Eaamaimv 
Station, 
Baav  Laitanra,  lHameur 

1  Jnurnal  of  AffriculturtH  JB«M«|p«ft,  VeL  VIL, 
No.  i,  1»1<^  pp.  123-148. 


OUOABSOBS^  HXtTAMASROBS 

Thibb  has  lately  come  into  uaa  the  ivotd 
microaerophilic^  to  designate  the  oxjfrnn  re- 
quirements of  a  class  of  mioroorganisms 
(Mmi&i^oceecut,  Oonoeeeewt,  BaeiOm  abor- 
tus) that  reqniie  free  oxygen  for  their  growth, 
but  which  stioctw!  host  only  when  the  oxygen 
ia  in  less  amount  than  it  is  in  the  atmosphere. 

Twm  the  elTmologio  standpoint,  tiie  liord 
appears  fairly  aatiafaetoKjr,  although  fUKpit  ia 
more  applicable  to  8malln(«i<«  of  size  than 
quantity.  It  seems  unfortunate  that  a  word 
haaed  on  the  form  of  the  treU-eatablidwd 
aerobe  and  anaerobe  was  not  coined.  In  ita 
place  I  would  sticrtrrst  the  word  olipaerobc, 
from  'oldyos,  meaning  few,  with  special  refer- 
ence to  number  or  quantity. 

For  organisms  like  2V«p0»MM  poUidum 
that  require  a  small  piece  of  stprile  tissue 
added  to  the  medium  in  addition  to  anaerobic 
oonditionB,  the  word  histanaerobe  would  ap- 
pear to  be  a  aaitaUe  deaignation. 

M.  W.  Lyon,  Jb. 

GKOEaK  W.\.sn]i\(iTO.v  Univeusitt 
FILEABLE  ANNOUNCEMENTS  OP  NEW  BOOKS 

To  THK  Editob  of  Scikncr:  One  who  receives 
the  nmneroaa  advertiaiiig  oironlarB  of  book 

publishers  is  often  at  a  loss  to  decide  how 
much  of  this  material  to  keep  and  how  to  file 
it,  and  the  result  is  that  when  some  particular 
information  ia  wanted  it  ia  not  always  easy  to 
get  at  it  quickly.  Having  found  the  i:  1  -ys- 
tcm  such  n  time  and  labor  savpr  for  such  data 
as  needs  filing  in  a  chemical  laboratory,  I 
haye  long  widied  that  I  might  have  a  eatalogae 
of  all  new  books  bearing  on  the  aubjects  in 
which  I  am  interested.  It  has  seemed  to  mo 
that  the  publishers  in  general  would  gain  much 
if,  instead  of  sending  out  the  usual  leaflela  and 
circulars  which  vary  in  aise  and  make-D^  aa 
widely  as  the  territory  over  which  they  are 
scattered,  they  would  send  out  8  X  &  cards 
giving  the  oomplete  title,  name  of  author,  sise 
of  book,  number  of  pages  and  of  illustrations, 
table  of  contents,  and  a  short  parapraph  indi- 
cating the  scope  of  the  work.  If  all  publishers 
iX>orlaii4,  The  AmerleBB  IDastnited  Ifodlsal 
IMetionary,  p.  580,  1916.  Cohen  and  Markle,  Jour. 
Amer.  Med.  Am.,  VoL  67,  p.  1308,  Oetobor  28, 1916. 
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sent  out  their  inftjrnuitlon  about  new  books  in 
this  form,  the  recipients  could  file  the  cards 
in  mj  tray  whidi  fitted  thmr  medt  be«t  and 
oottU  fed  reMonabty  sure  of  being  able  to  find 
quickly  the  necessary  information,  when  the 
need  sliould  arise.  Printing  some  of  the  in- 
fbnnation  on  the  reverse  of  the  card  shonld 
not  be  objectionable.  One  or  two  publishers 
have  recently  dono  a  little  aloiip  this  lino  of 
advertising  and  doubtless  many  teachers  imve 
wiahed  that  puUiibers  -wmiM  introduce  'Ae 
plan  generally.  I  am  sending  you  this  infor- 
mation in  the  hopes  that  publishers  of  educa- 
tional books  may  hare  their  attention  brought 
to  the  desirabilitgr  of  imtting  their  announ(»- 
niciit?  in  the  form  pnfrtrcstf-il.  Tt  should  be  ft 
good  business  investm<'iit  for  tlicni. 

WuaiEU<  Sbobrblom 
Dbpaktuxnt  or  GBmitfiMr, 
Tbb  Paoiun  Exma  AOMman, 
Bxatu^N.H. 


QUOTATIONS 

THE  WORK  OP  THE  AMERICAN  ASSOCIATION 

Tbb  meetuiff  im  New  Yeik  this  week  of  Ae 

Amerif'an  Assoc-iation  for  tho  Advaiiootneut  of 
Science  and  tlfty  other  affiliated  national  scien- 
tific societies,  is  an  event  vMoh  ought  to  loom 
large  in  the  minds  of  thoughtful  people  Kot 
only  do  the  tbtnisand  papers  nnd  reports  rmd 
at  the  various  ssectiou  meetings  themselves 
represent  a  large  part  of  reoent  seientifio 
achievement,  but  the  meeting  and  exchange 
of  vio'sv'9  hptTvcen  men  occupied  in  dififerent 
fields  can  not  but  stimulate  and  liberalize  the 
gnat  htuBan  effort  to  eon4|uef  the  jungle  of 
ignorance  and  prejudice  that  surrounds  the 
little  clearing  of  r'nltivatc'l  s^ciencc.  Yet  de- 
spite the  fact  that  the  meeting  this  week  gives 
due  prominence  to  the  dhemieal  eonditione  of 
"preparedness,"  and  otlier  matters  affecting 
our  national  prosperity,  it  does  not  seem  likely 
that  it  wUI  do  much  to  shake  the  massive 
apathy  toward  the  spread  of  soienoe  and  scien- 
tific methoil  which  rharncteri^ea  nnr  ndncated 
oUtsses.  A  large  part  of  this  apathy  is  due  to 
the  vague  but  widespread  feeling  that  seienoe 
no  longer  need--  any  i  liampions,  that  since  the 
dajB  of  Trndal,  Huslqr  and  Tonniana,  it  has 


cnnquerc-d  mid  taken  poSSSBSiOB  ol  sU  cm  edCK 
cational  institutions. 

ITodmig  eould  be  fnthev  from  flie  IndL 
Cknnpered  with  the  provisioma  for  fff^entifle 

search  in  countries  like  France  and  Oermnny, 
ours  are  pitifully  meager.  The  ttiorgy  of  our 
colletss  and  vni'verrities  is  primarily  dixeetod 

to  increasing  the  number  of  stodsntl,  build* 

irtg^  and  degrees  conferred.  The  professors 
are  so  loaded  up  with  routine  teaching  and 
anbh  an  vneoneeioiiahle  amount  of  odminia* 
trative  work,  that  he  who  would  engage  In 
genuine  scientific  research  must  do  so  by 
stealth  and  at  the  expense  of  his  health.  Nor 
do  we  provide  many  incentives  for  that  kind 
of  worh.  The  piihlie  reward  and  reeo^nition 
( xtonded  to  technologic  promoters  is  out  of  all 
proportion  to  liuit  extended  to  aeientifio 
adbieTement  itself — witness  the  millions  of 
people  who  have  heard  of  I\dison  but  not  of 
Theobald  Smith,  or  wiio  think  that  Marcoui 
invented  wireless  telegraphy.  Probably  thev' 
sands  of  Yale  men  have  not  luMrd  of  Willard 
Gibbs,  one  of  the  most  creative  minds  in  nine- 
teenth-century science,  whose  work  at  New 
Haven  was  possible  largely  because  he  was  a 
man  of  means  and  of  good  family.  Perhaps 
the  general  cause  of  science  might  prosper 
more  in  this  coimtry  if  there  were  greater  co- 
operation and  kss  proTineisl  isolation  among 
flie  various  groups  of  «pr<-i:ili>f s.  TlnH  the 
great  meeting  in  New  York  this  week  is 
marked  by  the  absence  of  all  the  social  sci- 
ence amociationa,  whidi  meet  in  Oolumbus. 
Ohio.  The  'separation  hetiveen  the  «ocinl  nnd 
the  physical  scientists  can  surely  not  be  of  any 
real  advantsge  to  eiUMr.  At  any  rate  llie 
great  outstanding  aad  deplorable  fact  U  tfiat 
on  th<>  vital  <iuestions  rerjni'rin«r  their  coopera- 
tion, e.  g.,  the  effect  of  immigration  or  of  the 
ittteibreedtng  of  races  we  have  multitudes  of 
impassioned  orations  and  sophomore  essays* 
but  nothing  worthy  of  being  called  science. 
Thousands  upon  thousands  of  studies  have 
been  devoted  by  the  historiana  to  Oe  Ger- 
man migratioos  of  the  fifth  century.  Can  it 
be  that  recent  events  be<'nn«e  we  are  in  a  posi- 
tion to  know  more  about  tliem  are  necessarily 
of  ksser  intrinsio  importaiieet— The  New 
JZepvUts. 
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Itectures  on  Xutriiion — delivered  utidir  the 
Auspices  of  the  Washington  Academy  of 
Sciences.   Published  at  Wa8hii]{^D,  D.  C, 

This  is  a  ro])riiit,  in  collected  form,  of  a 
series  of  four  published  lectures  griveu  uuder 
the  auspices  of  the  Washiugton  Academy  of 
SdcBoei,  Mng  Apdl,  1916,  with  whieb  ia  in- 
cluded, as  an  Introduction,  the  address  of  the 
retiring  president  of  the  Chemical  Society  of 
Waahington,  Dr.  C.  L.  Alsberg,  which 
given  befoTO  a  joint  meeting  of  tlw  Ohemieal 
Society  and  the  academy. 

The  address  of  Dr.  Alsberg,  entitled  '*  The 
Biochemical  Analysis  of  Nutrition,**  tenews 
feoent  eontrilration  to  the  knowledge  of  fhe 
roTTiponrnt  part?  of  the  food  cleTnonls  nnd 
their  fate  in  metabolism,  especial  attention 
bttng  given  to  the  investigations  of  the  rdle 
of  amino  acids  in  nutrition. 

"  The  Basal  Foo<l  Tiequirement  of  "Man,"  by 
E.  i\  DuBois,  considers  the  basal  energy  re- 
quirements of  man,  the  manner  in  wbioh. 
metaboUon  is  efendied,  and  the  factors  lijwiiidi 
it  is  iiifliieneed  tmder  oondititma  of  health  and 
disease. 

"Natrition  and  Food  Economics,"  by  Qi»- 
liam  Lvak,  gives  statistical  data  regarding  the 

amount  of  iirotein  and  tin-  fncl  value  of  food 
consumed  by  people  living  under  extremely 
varied  conditions.  This  lecture  also  refers  to  a 
dietazy  study,  ooiried  out  by  F.  0.  Gephart,  in 
a  private  boarding  school  for  boys.  Tlie  author 
also  emphasizes  the  need  of  inf'huiiiitr  on  the 
label  of  package  foods  the  number  ot  culuried 
famished  by  tiieir  oontants. 

"  TnvistI^:ation.-i  on  the  "Nriiicral  Metabolism 
of  Animals.'"  by  E.  B.  i'orbes,  presfnti'  sorne 
of  the  conclusions,  with  reference  to  the  role 
of  mineral  elements  of  foods,  whieb  were 
drawn  from  extensive  studies  of  the  ohemiatiy 
of  fowls  ntid  nietaboliam  experimental  with 
swine  and  milch  cows,  data  being  included  re- 
garding the  iodin  content  of  foods. 

In  *TheIlelatinii  of  the  Vitamins  to  Nutri- 
tion in  Henltli  and  Disejise,"  by  C.  Voegtlin, 
the  author  outlines  rocent  advances  in  the 
aaianea  ti  nirtritioii,  wil^  apairial  refwanoe  to 


the  importance  in  the  diet  of  stnaU  amouata  of 
thp  PD-called  accessory  foixl  substances  epsm- 
tial  for  the  maintenance  of  health.  The  topics 
considered  are  the  defioieney  disease,  bert* 
bcri;  tho  chttnical  itfolati  .n  aiifl  olietnical  prop- 
erties of  vitannii-  anil  tbeir  jih;. sioldi^ical 
action;  and  the  distribution  of  vitamins  in 
foods.  The  lectors  which  tend  to  vednoe  the 
Titamiti  (  oatent  of  th«  diet  are  alao  disouaaed 
at  length. 

ThiH  oompilation  of  locturei  brings  tc^ether 
a  great  deal  of  usefu]  information  and  ooU' 
atitUtC6  a  hnndy  r('f(>ri'tu-u  l>ook  fov  iUTeati- 
gatofs  and  students  in  nutrition. 

0.  F.  LAimwonBT 

Catalogue  of  the  Lepidoptem  Fhu^enuf  tn  ^ 
British  Mmmm.  Supphmtnt.  Vci,  I. 
Catahi;nif'  of  the  Amafida;  and  Arctiada 
iNolinw  and  Lithosianee)  in  the  cotiection 
of  ihe  Britiah  Mvteum.  By  Sm  QaoMS  P. 
Hampsov,  Bart  London.  1914.  Fjp.  zzviii 

In  this  large  volume  all  the  new  species  are 
treated  that  ham  been  made  known  sinaa  ^a 

publication  of  YoL  L  (18A8)  and  VoL  IE. 

(IflOO)  of  this  series  of  cntnlnfrnc^  or,  more 
properly,  monographs.  The  family  name 
Amatidv  is  a  <diange  from  Syutomidse,  for* 
merly  used,  on  the  ground  that  the  gensf  ie 
name  Amaf  i  Fab.  has  priority  omt  Syntotnis 
Ochs.  There  are  many  synonymic  references 
and  corrections  of  generic  locations  all  of 
whieh  wiU  be  estremdy  useful  as  aids  to 
idcntificntion  of  species.  330  genera  and  2,002 
species  are  referred  to,  nf  which  10  genera  and 
43  species  repre&ent  new  forma  d<«cribcd  from 
America.  A  sepsrate  yolnme  of  41  colored 
plataa  aocompaniea  the  work. 


SPECIAL  ARTICLES 

THE  REARING  OF  DROSOPHILA  AMPELOPHILA 
LOBW  OH  SOLID  HBDtA 

DuRixi:  the  courae  of  aoma  experiments  on 
Dro<!oi'h  (la  wliit'li  onp  of  n?  wn?  |>erforming, 
it  became  necessary  to  observe  the  beginning 
of  ovipositioo.  It  is  impoaaiUa  to  aae  the 
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e^rps  niul  difficult  tn  t^oc  tlio  Inrvne  in  the  mnsfl 
of  fermenting  banana  ordinarily  used  in  rear- 
ing DrMofftflo.  For  thi*  Teaacm  md  for  many 
others  one  cu  clearly  see  what  the  advUlkaseB 
of  a  transparent  solid  medium  miglit  be. 

Banana  agar  was  ma^  as  follows:  lire  or 
six  bAnanu  mm  mashed  vp  in  fiOO  do.  of 
water.  This  was  allowed  to  infuse  OH  ic6  over 
night,  aftor  wlu'ch  ihc  liquid  vrm  pnss«:-d 
tlirough  cheesecloth.  Powdered  agar-agar  was 
Aen  added  in  ihe  proportion  of  1}  grams  to 
100  c.c.  of  the  banana  in  fun  ion.  This  waa  then 
heated  iiTitil  tliO  .Ts.'ar  had  di^'^olved.  The 
liquid  was  next  filtered  through  a  thin  layer 
of  absorbent  cotton  into  test  tubes.  The  tubes 
trara  tim  plngged,  aterilind  and  slanted  in 
the  cu«tomnry  rnaTincr. 

Media  so  prepared  are  quite  transparent. 
Oreator  transparency  may  be  obtained,  of 
ooune,  hy  repeated  ffltration,  but  this  vsmotves 

too  tinich  from  the  fond  value.  The  slanted 
tubes  give  about  tJ-7  c.c.  of  food  with  a  feed- 
ing surface  of  about  15  sq.  em. 

Adult  DrotopKQa  are  inserted  into  the  tubes. 
The  tubes  are  then  incubated  at  85*  0.  or 
kept  in  Rome  other  warm  place.  In  a  day  or 
two  the  small  white  eggs  may  be  seen  deposited 
erecTwheare  on  the  sorfiace  of  the  agar.  In  a 
daj  or  two  move  the  eggs  hatch  and  the  ^mnll 
larvse  can  be  seen  workinpr  in  the  medium. 
The  average  number  of  days  required  to  com- 
plete the  cjdie  on  the  agar  from  egg  to  adnlt  is 
about  thirteen.  This  is  thite  days  longer  than 
the  avernpe  nTimbrr  of  dnyn  required  on  the 
ordinary  fermenting  banana  mash.  This 
means  that  the  amoxmt  of  available  food  is  too 
low.  That  this  is  the  ease  is  farther  shown 
by  the  fact  that  <?nme  nf  the  lnrnT>  dip  prior  to 
pupation,  and  that  the  flies  are  somewhat 
undersized.  It  is  highly  probable  that  the 
amount  of  food  may  be  increased  by  die  use  of 
jionie  cniiceiitrated  form  of  food  like  banana 
flour.  An  increase  oi  the  feeding  surface  may 
likewise  help. 

We  hanrn  also  suoeeeded  in  rearing  ITraso- 
phtla  on  potato  at?ar.  The  average  number  of 
days  required  to  eomplet*'^  the  life  eycle  is  15 
on  this  medium.    The  ilieei  are  very  mucli 


smaller  than  those  reared  on  bnnnna  agar. 
Cl^tfly,  the  amount  of  available  food  in  the 
potato  most  be  Tsty  smsIL 

Of  course^  bacteria  always  develop  on  the 
medium  and  sometimf^?  vre  are  troubled  by 
molds.  The  bacterial  growth  does  not  seem 
to  harm  the  larvas  and  the  molds  are  usually 
destroyed  by  the  hirvn>  just  as  SOOD  ■•  thiV 
hatch.  Sometimes  the  funirus  growth  becomes 
too  luxuriant  between  egg  deposition  and 
hatdiing.  At  sndi  times  tiie  larm  are  kJllsd 
hy  the  prowth,  but  this  is  exceptional.  It  i-^ 
well  to  take  all  bacteriological  precautions  in 
handling  the  tubes. 

The  sgar  method  for  rearing  DroaofihUa 
has  the  following  advantages.  The  eggs 
"stand  out"  clearly  and  hence  the  time  of 
deposition  and  hatching  can  be  noted.  The 
larvK>  can  also  l>e  clearly  seen  and  their  habits 
observed.  By  using  various  pynthrtic  ?ol5d 
media,  DrosophUa  may  become  the  subject  for 
interesting  nutritional  experiments.  Oar 
solid  mediimi  has  the  slight  disadvantage  that 
the  concentration  of  the  food  is  too  low.  This 
difficulty  can  probably  be  remedied  by  the 
addition  of  some  eonosntrated  form  of  food 
like  banana  floor. 

J.  P.  Baumberqbb, 
E,  W,  Glaseb 

BussKV  iKsmuncw 


THE  Nrw  YORK   MEETING  OP  THE 
AMERICAN  ASSOCIATION  FOR  THE 

ADVANCEMENT  OP  SCIENCE 
The  six^BiBtli  mestiag  of  tl>a  American  Asso- 
ciation for  th«»  Aflrnncement  ef  Science  and  af- 
filinted  national  scientifie  societies  was  held  in 
New  York,  Daeandiar  SO  to  90,  under  Os  pissi- 
denoy  of  Dr.  Charles  R.  Van  Hisc. 

Owing  to  the  large  number  of  organizations 
brontJit  together  at  one  tine,  and  te  the  fSet  that 

many  lo<'al  institutions  are  inthnately  rolatO(i  to 
these  organizations,  the  places  of  meeting  were 
widely  scattered.  The  geaerd  beadqaarters  of  tiie 
association  wen^  ninintrilned  in  Earl  Hall  of  Co- 
lombia Uuiveiaity,  and  the  varions  buildings  of 
tlie  udveiBl^  served  voy  adndrSblj  for  the  SMSt- 
ings  of  nan/  of  the  sections  and  afflUatad  so- 
cieties. Others  met  at  the  American  Museum  of 
Statural  History,  at  the  College  of  the  City  of  New 
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York,  at  the  Cornell  and  othfr  tnedtcal  spbools  of 
the  citj,  at  th«  £ugineen'  Clab  and  in  a  number 
of  oOar  piMM. 

The  formal  opening  of  the  meetings  of  the  as- 
sociation took  place  on  Tuesday  OToning,  De- 
eamber  M;  In  the  Anditoriom  of  the  AuMiean 
5cum  of  Natural  Histor-'.  The  n^ociation  was 
welcomed  to  the  eitjr  bj  Fire  Commiasioaer  Bobert 
AJ^^wij  npffMMtiaf  Uagrar  Mitdtd.  Pnridflat 
V:in  Hist'  responded  to  thia  welcome  on  behalf  of 
the  association,  and  than  introdueed  the  rotir- 
iug  iffwidciity  Dr.  W.  W.  Oampbdl,  i/bo  im- 
livpred  an  address  upon  the  theme  "The  NchTiltc. " 
The  addrecn  waa  profusely  illustrated  bj  a  mag- 
■ifSeent  mAm  of  bntan  didea.   TtlOawiag  the 

addri!?3g,  a  reception  vrns  tendered  to  the  memhcrs 
of  the  association  by  the  honorary  reception  com- 
witte*  «i  «he  Cltj  9t  N«w  Twk  in  Oe  msnfy 
opened  Hall  of  the  Age  of  Man. 

Daring  the  meetinga  the  two  addresses  were 
^vn  to  which  the  dtinoe  of  New  Totk  mn  mpt- 

CiaHy  invited,  and  which  occasioned  esj>ecial  in- 
teravt  These  were  as  follows:  "Infantile  Paraly- 
rfa  •»!  «Im  PsMie  Baoia,'*  tj  Dr.  mmm  Vkmat, 
director  of  tlie  KocVefeller  Tnstitnte  for  Medical 
Besearch.  "Nitrogen  and  PreparednesBi "  by  Dr. 
Afthor  A.  Vofta,  dliwtor  «f  phyrfMl  diwiwiMl 
reMarch  at  tho  MMMMhawttB  lurtititte  of  Tedi- 
Aology. 

Thevo  mm  a  lufo  Btunber  of  adJioMW  hy  i»- 

tiring  officers  delivered  before  the  various  !«eetions 
and  societies  and  many  of  these  attracted  special 
aMentloii,  riaee  thagr  touehod  in  varioua  way*  upon 
the  great  qne^tion  of  national  economy  and  oon- 
ssrration  of  national  rasouzeea.  A  list  of  the  ad- 
fliewM  of  lodriaf  vIeo'pioildeBti  foOows: 

Section  A.    Armin  O.  Leiischner:  "I>MiTalfaNl  of 

Orbits — ^Theory  and  Practise." 
8oetloB  B.  S.  Paidval  Lewla:  "Beeeat  Pngrces 

in  f?pectrosTaphj. " 
Section   C.   William   McPherson:  "Aaymmetrie 

flyatfaciee  aad  their  Beailag  vftm  the  Doetriae 

of  Vitalism." 
Section  D.   Bion  J.  Arnold:  "The  Interrelatlon- 

ehip  of  Kngtaeeriag  aad  Pare  Soieaee." 
Section  G.    W.  A.  Setchell:  "Oeogwplileil  Dietri- 

bution  of  the  Marine  Alga." 
SaeOea  R.  UOlm  J.  ICertin:  "PenoBalt^  aa 

revealed  by  the  Content  of  Imatre^. ' ' 
Section  L   George  T.  Kunx:  "Scientific  EfEicieney 

and  ladnetrlal  Mmeoiaa  oar  Safsgaard  ia  Peaee 

and  War." 

Section  h.   EUwood  P.  Cubberl^:  "Some  Ob- 
ilaolaa  to  Bdneatloaal  ttognm." 
Tnimn  Vataoa  L.  Kdlonf  liea-piealdant  of 


Section  P,  sent  a  cab1e<:ram  frnni  Enizlaiid  that 
imperative  engagements  in  connection  with  bis  Bed 
Cross  work  would  prevent  his  attondaafia  aad  the 

delivery  of  his  nddre?'^. 

There  was  held  at  Columbia  University  a  scien- 
tide  a^bit  and  oeawtaadoaa  anaaged  1>7  oom* 

mittces  in  each  of  .sievrnteen  sciences.  There  was 
also  held  at  the  American  Museum  a  chemical  ex- 
hibit aad  a  Paetenr  aihibit. 

At  the  meetinj"?  of  the  council  action  waa  taken 
upon  a  number  of  matters  of  general  interest  to 
the  meaibers  of  Oa  aaeedatioa.  The  two  amnd' 
ments  to  the  constitution  and  by-laws  proposed  at 
the  Columbus  meeting  were  passed.  The  one  of 
thew  deeigaatM  aeedoa  O  aa  "oheaiieiiy." 
The  other,  amending'  Article  9,  makes  the  seera- 
taries  of  the  sections  eligible  for  reelection. 

Two  anumdnwata  ware  propoeed  wbleh  win  bo 
acted  npnn  at  the  next  meeting.  First.  Amend 
Article  9  as  follows:  Insert  after  the  words  "Per- 
fluuunt  Beenlaiy"  la  liaee  6,  d  and  9,  the  wwrde 
"General  Secretary"  (to  make  the  tenn  of  oflbe 
of  the  general  secretary  five  years). 

Seeoad.  Lt  Artldo  86  for  tlio  words  "tkreo*' 

substitute  the  word  "four"  so  aa  to  read  "The 
annual  dues  for  members  and  fellows  shall  be  four 
dottara." 

On  recommendation  of  the  committee  on  polkQT 
action  was  taken  in  the  following  matters: 

1.  A  eonmltleo  of  ae««n  on  gtaate  iot  weeareh 
was  constituted  to  apply  the  research  income  of 
the  association,  the  o<Hnmittee  to  bo  appointed  by 
the  pNridenti 

2.  It  was  decided  that  in  the  cn.se  of  members  of 
aOUiated  societies,  elected  to  membership  in  the 
Anorieaa  Aaaodatloa  for  tha  AdTaaeeaieBt  of 
Science  within  one  year  of  the  election  to  member- 
ship in  an  aflUiated  society,  the  entrance  fee  shall 
be  tenitted. 

3.  The  council  aulhori/.ed  the  ajiiiointment  of  a 
committee  of  twelve  fellows  resident  in  Washing- 
ton aad  roproeenting  oaek  leetloB  of  tiM  aaeoeia* 

tinn  to  Bcratinir.c  the  list  of  mOBiben  asd  tO  aOBd* 
nate  fellows  to  the  coondL 

4.  The  eoondl  eadonee  the  foDowIaK  Tosoln* 
tion:  "Resolved  that  the  Anicrican  A.>;,'<o(!atioii  for 
the  Advancement  of  Seieuce  advocates  the  greater 
nee  of  the  metrie  anita  of  wdght  aad  meaenre  in 
the  F„5ted  States  bo  as  to  inrrea.se  the  u<(efulne88 
of  our  publications  and  to  aid  our  foreign  relations 
with  tiM  maaj  oouBtriee  where  flieee  aalta  an  ott« 

cial  and  in  ti.se. '  * 

5.  The  council  approved  the  selection  of  Dr. 
Henij  IL  Howa  aa  Tlee-pieiidaBt  of  Seetioa  D  to 
caeoeed  the  late  Dr.  B.  L.  Oorthdl,  aad  of  Dr.  Gl 
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Stuart  Oager,  as  vic«-prosideut  of  Seetloil  Of  to 
•nflcMd  the  late  Dr.  Thouaa  J.  BorrilL 
6l  Oa  Tmotntnendatioiu  of  the  committee  on 

policy,  this  sanu'  commlttoti  wns  iii-tnirtc!  to  jiro- 
|Mtx»  a  revision  of  the  eoostitution  of  the  asso- 
datioa,  uritii  bj  laws,  and  to  report  to  tbe  eomuil 

at  its  next  stati'ii  nioctiii^;.  As  a  j  urt  of  ils  rr-ooin- 
mendatiou  the  committee  oa  policj  asked  that  the 
eotmeil  ihoold  Imtniel  the  eoamittee  In  this  re- 
vision c-]-c>'i:i]ly  to  redefine  the  duties  of  tlio  yer- 
inaneat  secretary  and  of  the  general  secretary  aud 
the  eoaaen  aeted  favornhlj  upon  thia  loqtmrt. 

7.  It  Vdti'il  tli.'it  .*4,*>nn  or  ^vhnt.'vi-r  ^uu\  is 
available  from  interest  on  the  permanent  fund,  be 
appropriated  to  the  eommittee  on  ffnatt  for  al- 
lotment, 8111I  tlijit  the  frenMiror  be  (lirectcJ  t  1  pay 
the  nmui  allotted  on  the  order  of  the  chairman  of 
tho  eommittee.    The  eommittee  on  gnmti,  np* 

pointed  by  tlie  thiiir  wit!i  the  a^hico  of  tho  com- 
mittee oa  policy,  consists  of  £.  C.  Pickering,  chair- 
ran;  W.  B.  Oannon,  Henry  Crew,  N.  L.  Brittoa,  B, 
C.  Frnnkliii,  J.  McKeen  Cattell,  socrctaty,  leftviag 
one  vacancy  to  be  filled  by  a  geologist. 

8.  An  approprintion  for  the  eoming  year  to  tibe 
Pacific  Branch  of  the  aii80>'iatl<iM,  i  f  tin-  entrance 
fees  eoUeetod  by  the  brmach  and  $1  for  each  ac- 
tual member,  mm  made. 

n.  The  permanent  se<  retfiry  was  authori/e.l  to  pay 
the  ezpeoaea  of  local  branches  during  the  coming 
year  in  an  anonat  not  to  exeeed  SO  per  eent.  of  the 
iluos  from  siirli  !  TatM-lKs  over  and  above  the  ex- 
penses of  the  journals  and  alao  the  entmnee  fee* 
iMuiod  throngh  the  offorta  of  meh  branehes. 

10.  The  following;  rtsoliitinn  was  also  adopted: 
"On  behalf  of  the  American  Aaaoeiation  for  the 
Advaneament  of  Selenoe,  ita  eooneO  eartends  to 
the  secretaries  :in>1  bureau  chiefs  of  the  United 
Statea  government  ita  appreciation  of  the  fact 
that  flirongfa  their  oueoiuragement  the  important 
scientific  work  under  their  diroctioos  has  been  well 
repreeeated  at  the  meetings  of  the  aaaoeiation." 
This  repi«Mutati<m  has  greatly  promoted  tiio  in* 
fluence  and  usefulness  of  the  bureaus,  both  by  ma- 
king their  work  more  widely  known,  and  by  the 
stimulus  imparted  to  and  gained  from  other  work- 
af§  ia  iifidf.  *Htfr  BnwiBtloii  Is  ao  knmlj 
interested  in  tho  work  of  tho  government  bureaus 
that  it  vontures  to  express  the  hope  that  mem- 
bora  of  their  fltalf  a  vrho  am  engaged  in  ToaoaKb 

be  given  all  pracfieal'li"  onri)iirai:i;ii.o[i1  to  aftend 
tho  meetings  of  the  association  and  other  national 
and  international  organisatioua  devoted  to  the  ad- 
vani'pment  of  science. 

11.  Tho  eonneil  took  oqpeeial  pleasure  in  grato- 


fully  acknowledging  the  receipt  of  the  following 
gifta:  From  Hx.  £.  D.  Adame,  «1,000;  from  Mr. 
CkfvdBBd  D.  Dodge^  #S00.  Ur,  Adnma  wtm  «1mMI 

a  l  alrou  of  ilio  association  and  the  two  gifts  were 
added  to  the  permanent  fund  reserved  for  re- 
aoafeh. 

12.  Af  tlip  nircting  the  following  life  members 
emeritm  wore  elected:  Cyrua  Fay  Paine,  W.  J. 
Beal.  F.  W.  Olarho,  W.  H.  DalL  Mt.  Pnlaa  «n» 
ol<'i'tt->1  a  mi-iii1>i'r  of  tho  association  in  18i!*8,  and 
is  the  oldest  member  in  eontinuoos  membership. 

Fnu»  Boaa,  H.  L.  Faivdiild  and  bviaf  Vlaher 
wvrf>  elected  member-;  of  tlie  council  for  n  tiTtn  of 
three  years:  W.  J.  Humphreys,  D.  T.  MacDougal 
and  B.  L.  Niehola  ware  elected  to  the  eommittee  on 
jiolif^y  f"r  n  tfrm  of  Hirco  yonr"!. 

The  seventieth  meeting  of  the  association  and  of 
the  national  afflUntod  aoeietiflo  v*m  bo  hdd  «t  PUta- 

liiir;:'li.  L.^friniiin?:  en  Fri<lay,  D«»<-i>ni1-er  28,  1917. 
Boston  is  recommended  as  the  place  of  meeting  in 
1918. 

Ofllccrs  werr  rVt'trrl       fnllnwp : 
FreMdent:  Theodore  W.  Bichard»,  Harvard  Uoi- 
vwailj. 

rice-pre»idcntt : 

Section  B:  W.  J.  Humphreys,  U.  8.  Weather 
Bnnaa. 

Section  C:  W.  A.  Noyi^o,  T'nivrrsity  of  Illinois. 
Section  E:  George  H.  Perklus,  Uoivarsity  of 
Vermont. 

Section  F:  Horbert  Oibora,  OUo  State  Vtknt- 

sity. 

8«eUm  O:  Bnrtoa  B.  Ei-Hngafeon,  Johna  Hop- 
kins T'nivcr.sity, 

Section  if;  Edward  B.  TitcheJier,  Ck>rnell  Uoivor- 
aily. 

Section  I:  George  "W.  Pt  rkins,  New  York  City. 
Section  K:  C.-E.  A.  Winslow,  Yale  Uuivetalty. 
BeetUm  Lt  E.  F.  Baehner,  Johna  Hopldni  Uni- 
versity. 

Baetion  M:  li.  J.  Waters,  Univorsity  of  Kansaa. 

Swrvtarf  of  Cometlt  Walter  V.  isingham,  Uaip 
versity  of  Pittsburgh. 

General  8ecretttr]f:  J,  MaKeen  Cattell,  Ooten- 
bia  University. 
BeoretwrUa  of  Seetion$: 

Section  B:  (L  W.  Btewartp  State  Uoivenlty  of 
Iowa. 

SwMem  C:  Swam  Kendall,  CUnmUa  Vntvanlfy. 
Section  S:  BolUn  T.  Ohamberlin,  Uaifentty  of 

Ghieago. 

BtiMon  K:  A.  J.  Ooldfarb,  College  of  the  of 
New  York.  TV.  £.  Hbndbkson, 

Chneral  80«r0tarp 
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Th«  Ameri^nn  Ataociution  for  the  Advanee' 
ment  of  Science: — 

Specialieation  and  Baearch  in  the  Medical 

Scienceis:  Dr.  FitEDERicK  P.  Gay    25 

Beaearch  in  Induatrial  Lahoratoriet :  Db. 
Bavuond  F.  Bacon,  Db.  C.  E.  Mess, 
PBorsssOR  W.  H.  Walkkr,  PuorEssOB  M. 
C.  WniTAKXB,  Db.  W.  B.  WmTNKT   34 

SdentiHc  Events: — 

The  Control  of  TubaretUotit  in  France;  TXe 
National  Parke  Conference;  A  French  Na- 
tional P/iysioT?  J.ahoratory ;  Dedication  of 
the  Xcw  York  State  Museum   39 

Scienti/lo  Notes  and  NevM   41 

University  and  Educaiional  News   43 

I>ismxsion  and  Correitj>onAn<ce: — 

A  Case  of  Synt'hranU-  Bchiu'ior  in  Phalan- 
gidcB  :  Pbofbssob  H.  H.  Newmak.  The 
Supposed  Synchronal  Flashinft  of  Fireflies: 
Philip  Laubbnt.  Trimmul  Maya-incs  and 
Efficiency  Experts:  H.  P   44 

Scientific  Books: — 

Die  Kultvr  der  Gegenvart:  Pbofessob  0. 

P.  HcLii    45 


Special  Articles: — 

Peanut  Mosaic:  Db.  J.  A.  McClintock.  ...  47 

The  American  Association  for  the  Advance- 
ment of  Science: — 

Section  C— Chemistry :  Db.  John  Johnston.  48 


Mas.  Intended  for  pablicmtloa  «i)d  bo«k*,  elc  .  fnten«!«1  for 
twfitm  rtiould  betnt  to  Profaior  J.  .McUetn  Catttfi:.  Garr^Min. 
Oo-Hod»OB.  K.  Y. 


THE  ADVANCEMENT  OF  SCIENCE 
SPECIALIZATION   AND   RESEARCH  IN 
THE  MEDICAL  SCIENCES^ 

Modern  scientiste  are  not  eneoaraged 
and  are  become  less  inclined,  except  in  the 

afterylow  of  an  active  life,  to  indulge  in 
metaphy.sifs.  The  vi.sualization  of  material 
phenomena,  particularly  when  set  in  mo- 
tion hy  deliberate  experiment  and  observed 
in  their  successive  stages,  tends  to  replace 
speculation  as  to  a  more  complete,  though 
less  verifiable  series  of  facts.  This  reliance 
in  the  natural  seienctiS  on  observation  and 
experiment  rather  than  on  ratiocination  is 
responsible  for  the  great  and  rapidly  in- 
creasing body  of  useful  knowledge  we 
possess. 

Philosophical  treati-ses  by  even  conspicu- 
ous representatives  of  the  natural  sciences 
have  seemed  to  me  to  differ  from  those  of 
the  metaphysicians  in  that  the  former  ap- 
parently fail  to  appreciate  that  the  meta- 
physical game  is  played  subject  to  certain 
rules  which  have  the  same  purpose  of  order 
as  the  rules  in  other  games.  Philosophy  is 
apparently  a  subject  like  fine  arts,  about 
which  many  people  think  they  have  intui- 
tional knowledge.  We  judge  pictures  as 
bad  or  good  not  on  the  basis  of  certain  cri- 
teria that  have  come  through  the  ages  to  be 
recognized  as  essential,  but  in  accordance 
with  whether  we  like  or  dislike  them.  In 
the  same  way  we  may  think,  because  we 
have  a  certain  facility  in  the  expasition  of 
scientific  data,  that  we  can  offhand  write 

1  Addreaa  of  the  Tica  pregident  and  chairman  of 
Section  K,  American  Aasociation  for  the  Advanee- 
inciit  of  Science,  New  York  meeting,  December  29, 
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an  explanation  of  the  larger  relations  in  aa 
direct  and  convincing  a  manner  as  William 
Junm  did  his  "PragmatianL"  As  «k> 
ample  of  attempte  of  thiB  sort,  I  am  fhink- 
ing  of  books  like  Haeckel's  "Riddle  of  the 
Universe,"  and  Shaler's  "The  Individual." 
Metchnikoff  in  his  "Studies  in  Human  Na- 
ture" would  seem  an  exceptional  biologist 
who  liaa  taken  the  paina  to  lean  the  meta- 
physieal  rules,  and  it  i>  SB  interesting  proof 
of  the  modern  diseoura^rement  of  specula- 
tion on  the  part  of  scientists  to  be  credibly 
informed  that  the  publication  of  this  book 
toiBeed  to  debar  ita  author  from  eleetion  to 
hmioraty  membership  in  one  of  oar  moat 
exclusive  national  societies.  This  di«?cour- 
agement  reflects  what  I  believe  to  be  a 
fundamentally  incorrect  attitude  in  many 
of  ne  toward  metaphyaiea.  We  regard  it 
largely  through  ignorance  of  its  methods, 
and  laek  of  appreciation  of  its  heuristic 
value,  as  a  grab  bag  into  which  are  dumped 
all  conceptions  that  can  not  be  demou- 
atimted,  or  aa  a  method  adopted  from  nn> 
worthy  motirea  bj  the  aeieiitifieally  inaeea- 
rate. 

So  mnch  in  explanation  of  an  attempt 
us  au  alien  to  speak  a  laugueige  with  which 
I  am  not  fwailiar,  the  expnmrvnen  of 
whieh,  however,  I  venture  to  think  I  appre- 
ciate. So  much  in  extenuation  of  an  at- 
tempted exposition  of  one  phase  of  scientific 
method.  The  thesis  of  my  remarks  is  that 
the  best  method  of  aeeompliahment  in  the 
medieal  seieneea  ia  to  adopt  the  hloodhonnd 
method  of  nose  to  trail,  to  encourage  ooT' 
selves  in  specialization  and  still  more  spe- 
cialization, to  dig  deep  rather  than  to 
spread  smooth. 

My  travding  acquaintance,  a  lawyer, 
eoold  not  understand,  when  we  passed  the 
power  dam  skilfully  blocking  the  mountain 
torrent,  why  I  could  not  exjilain  to  him 
the  essential  principle  of  cinvt  rting  the 
energy  of  the  foaming  water  iuiu  eiecUical 


voltage.  "I  thought  you  were  a  scientist," 
he  remarked  scornfully,  "That  is  a  scien- 
tiflo  problem,  isn't  it f"  I  had  no  cru&hing 
retort  ready  for  him,  but  I  hope  I  may  at  a 
later  day  explain  and  perhaps  justify  my 
more  or  less  deliberate  ignorance  to  you,  a 
more  discerning  audience.  The  public  ex- 
pect results,  but  usually  misunderstand 
methods  of  obtaining  them;  they  are  will- 
ing  to  aeeept  the  greater  returns  following 
greater  specialization,  but  do  not  always 
realize  that  effective  specialization  takes 
even  more  time  than  generalization,  and  to 
some  extant  eacdndes  it. 

I  jfliAgiiie  that  many  of  ub,  if  we  were  to 
present  an  ideal  system  of  intellectual  self- 
development  in  graphic  form,  would  sketch 
a  pyramid  with  a  broad  base  of  knowledge 
representing  the  lower  edtieati<mal  years, 
sloping  and  narrowing  upward  toward  the 
increasing  spccinlizntion  of  a  life  work.  It 
is  inevitable  that  each  additional  unit  of 
knowledge,  each  brick  in  the  structure  we 
are  ndnag,  will  eTeotaally  take  its  plaee 
in  some  definite  relation  to  every  previona 
briek  in  the  mental  edifice  by  which  we 
represent  to  ourselves  the  external  world. 
But  is  this  uUiiiiate  structure  the  one  we 
ahonld  have  in  mind  in  training  onrselm 
as  briekmakersf  Do  we  not  eonfuse  this 
edifice,  toward  which  we  may  contribute  a 
unit,  with  the  plan  by  which  we  develop  aa 
contributors!  The  pyramid  is  a  not  un- 
pleasing  and  eertoinly  an  enduving  strao- 
tore;  it  met  admirably  the  needs  of  a  timib 
for  Egyptian  kings;  it  may  serve  as  a  dig- 
nified matisoleum  for  acquired  facts,  but 
the  more  rapid  acquisition  or  reception  of 
new  facts  may  be  better  served  by  an  essen- 
tially different  eonstraetion.  Certain  more 
modem  needs  are  better  met,  aooording  to 
Signor  Marconi,  by  a  very  thin  and  lofty 
antenna.  !\Tay  it  not  be  that  the  wireless 
outfit  resting  on  no  considerable  base, 
though  carefully  supported  by  eonnecting 
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gtrands,  typifies  the  modern  method  of 
development  of  one's  powers  for  produe- 
ti?9  MieiLtiflo  tvoikt  Does  not  this  d«Iieate 
qipttatw,  ahooting  up  ttroHi^t  from  fhe 
earth,  allow  expansion  into  the  unknown 
which  the  self-litniting^  ponverfenoe  o£  the 
planes  of  the  pyramid  excludes  i 

At  all  evwts,  it  is  no  longer  poasilde  for 
oaa  to  master  all,  or  even  amrsl  eontrib> 
nteiy  sciences,  before  tmrniog  his  attention 
in  a  productive  way  to  one  of  them ;  there 
is  not  time  or  strength  enough.  "We  are 
no  longer  in  the  middle  ages,  where  a 
genius  like  Dante  oonld  reflect  all  knowl- 
edge that  had  preceded  him  in  a  set  of  scho- 
lastic and  poetical  treatises,  or  another  like 
Leonardo  da  Vinci  could  contribute  to  sev- 
eral arts  aud  sciences  methods  that  were 
fdndamentaL  I  appreciate,  I  believe,  fhe 
surprising  vigor  of  Leonardo's  intellect, 
but  am  not  willing  to  admit  that  his  aston- 
ishinp:ly  snceessful  versatility  proves  liiiu  a 
type  of  superman  that  has  ceased  to  exist. 
I  feel  wan  that  Leonardo's  inteUeetoal 
equal  may  wdl  be  among  ns  to-day,  but 
could  never  by  any  chance  make  notable 
coutributious  to  subjeets  550  diverse  as  paint- 
ing, sculpture,  engineering  aud  mathe- 
msties.  TUs  mmld  sesm  to  provo  not  that 
flie  niee  of  man  has  f sllen  off,  but  tiiat  each 
of  the  subjects  has  <;o  grown  in  eomplexity 
as  to  refiuire  a  lifetime  to  master.  It  is  no 
little  factor  in  success  in  any  subject  to  be 
early  in  tiie  field,  to  be  the  fint  eacploMr. 
In  maiqr  xespeets  it  reqniMS  greater  powos 
of  observation  to  detect  further  important 
details  in  a  landscape,  the  important  and 
perhaps  more  obvious  features  of  whicli 
have  already  been  described  by  another. 
The  earlier  olissnrer,  moreover,  has  the 
tmdonbted  advantage  of  entering  on  his 
work  with  a  mind  nntrammded  1^  the  no- 
tions  of  numerous  predecessors. 

The  most  uiodera  equipment  for  scien- 
tific advance  need  be  burdened  with  no 


very  heavy  impedimenta  of  fact— -the  neiver 
science  develops  or  rediscovers  the  meth- 
ods of  other  sciences  at  need  without  having 
mastavad  their  content  in  1^  To  justify 
this  light-marching  order,  which  I  venture, 
to  recommend  for  the  scientist  in  his  inva- 
sion of  the  unknown,  I  must  outline  my  con- 
ception of  the  nature  of  scientific  progress 
and  then  disonss  to  what  extent  oaeh  sci- 
ence is  dependent  on  other  sciences  in  this 
advance.  Let  me  repeat  that  I  have  in 
mind  primarily  the  newer  biological  sci- 
euces,  particularly  those  that  relate  to  medi- 
cine, and  am  considering  tliem  in  relatioa 
to  one  another  and  to  the  more  funda- 
mental sciences  of  mathematics,  physics 
aud  chemistry.  iMy  remark^  doubtless  do 
uol  now  apply  to  these  latter  fundamental 
gronps  which  seemed  to  have  developed  into 
a  more  closely  correlated  end  perfect  whole 
where  interdependence  seems  morf^  con- 
stant. Am  I  not  correct  in  assuming  that 
in  its  early  development,  chemistry,  for  ex- 
ample, was  less  dependent  on  mathematics 
and  physics  than  it  is  to-dajf  Kay  we  not 
look  upon  the.se  three  sciences  as  similar  in 
their  growth  to  three  adjacent  trees  which 
at  first  stood  clear  from  each  other,  but 
whieh  in  their  fiirther  devdiopment  have 
intertwined  their  branehes  and  roots  so 
that  they  now  appear  from  a  distanoe  sa 
more  nearly  an  entity! 

At  all  events  progress  in  the  biological 
sidaiMs  depends,  first,  on  disooveiy  of  new 
facts  by  pnrdjr  observational  and  by  ck- 
perimental  methods,  and,  secondly,  Ott  the 
elaboration  of  hypotheses  and  theories  as  a 
means  of  unitin{»  these  data  and  as  intro- 
ductory to  more  facts.  Let  us  consider  in 
smne  detail  fhe  method  by  whieh  eaeh  of 
these  advances  is  made  and  in  vriiat  reqiect 
knowledge  of  kindred  sciencas  ia  essential 
in  this  analysis  and  s>*T]the<;is. 

It  seems  obvious  to  us  now  that  proper 
appreuiatiou  of  any  scientific  phenomenon 
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must  depend  first  on  a  knowledge  of  its 
component  parbi  and  their  functions.  This 
ftoalysis  or  disseutiou  not  only  must  pre- 
oodft,  bat  Mens  at  ooee  mora  intiiiwtelj 
ieientific  than  the  aiynthetio  stage  that  fol- 
lows. I  here  use  the  word  "scientific"  in 
the  specialized  sense  of  acquiring  data  con- 
cerning natural  phenomena.  Tlie  second 
or  qmthetio  stage  is  more  metaphysioal  in 
that  it  eonddan  data  that  have  been  ae> 
quired  in  their  relation  to  one  another. 
The  first  phase  is  more  intimately  scientific, 
then,  in  that  we  are  aetually  in  eontaet  %vith 
those  elements  which  we  dt^scrihe  as  fact*. 
The  second  or  synthetic  stage  is,  however, 
fnUy  B>  eeMntial  to  progreee  in  tiiat  unfJk- 
tfttf  it  we  dionld  nerer  pan  from  a  known 
group  of  facts  to  one  that  is  unknown. 
The  synthesis  of  small  or  less  certain 
groups  of  faots  gives  rise  to  the  working 
hypothebib  wliich,  in  its  proving  or  disprov- 
ing, leads  to  other  facts.  Larger  or  more 
oextain  groapings  of  feet  eonstitate  a 
theory  whieh,  in  its  netatement  of  evi< 
dence,  servea  aa  a  point  of  departure  for 
further  advance.  A  theory  mnj  stand  for 
an  indefinite  period  as  a  complete  state- 
ment of  the  facts  with  which  it  deals,  or  it 
may  aoon  be  supplanted  by  a  better  one. 
In  either  eaae  it  has  its  hennatio  vafaie. 

In  eliciting  faota  eertain  methoda  are  re- 
quired, in  the  larger  sense  methoda  of  dis- 
covery, in  a  more  restricted  sense  methods 
of  technical  precision.  It  might  be  thought 
that  in  methods  of  discovery,  certainly,  a 
knowledge  of  the  methoda  of  other  aeieaoea 
would  be  eawntial,  and  ao  indeed  thety  are» 
but  in  no  exclnaive  sense.  It  has  never 
epased  to  surprise  me  to  find  from  conver- 
sations with  niy  colleagues  in  other  hrani-liC'? 
that  all  experienced  investigators  employ 
the  iaXM  methods  of  discovery — the  mate- 
ziala  we  handle  may  be  aa  diverse  as  yon 
like,  the  teehnieal  details  inoomprehennble 


to  one  another,  r;rti1  yet  the  methods  of  at- 
tack on  the  unkin  V.  n  remain  the  same.  We 
all  gravitate  tiiruugu  experience  into  tlie 
same  ehannebof  leaaoning,  the  aame  melh. 
ods  of  planning  «^erim«ita,  of  erecting 
working  hypotheses,  of  rejecting  tliem  w  hen 
they  fail  of  verification,  or  of  trying  them 
further  when  they  pass  the  first  test  satis- 
faetorily. 

Them  remain,  than  iw^tiiini*  of  taeh- 

nical  preoiaion.   For  the  purpose  of  this 

discufi«?ion  of  the  asefulness  to  the  biolog- 
ical medical  i^'iencas  of  more  fundamental 
or  of  merely  contributory  sciences,  we  may 
eomdder  methoda  of  teehnieal  piedaien  as 
statistieal,  instrumental  or  experimentaL 
No  claim  is  made  as  to  the  inolosiveneaa  of 
this  cataloguing. 

There  is  some  dispute,  I  believe,  as  to 
whether  statiatiea  eonstitate  a  separate  sai- 
enee  or  merely  a  method.  AtaUevnla^atap 
tistics  are  used  as  a  method  in  all  sciences 
or  groupings  of  fact.  Of  late,  .statistics  are 
used  to  a  large  extent  in  certain  Inological 
work;  notably  in  tbebranefa  of  hygiene  deal* 
ing  with  vital  statiatiea,  and  in  eertain  more 
theoretical  branches  as  the  lawa  of  heredity 
(Sfendelisni;.  It  is  obvious  that  any  sci- 
ence which  in  its  analytic  phase  accumu- 
lates a  mass  of  figures  or  data  will  need 
statiatical  methods.  I  am  not  aware  that 
atatitftieai  methoda  ean  be  learned  apart 
from  the  constituent  faota  which  they  are 
aimed  to  elucidate.  It  seems  to  me  that 
such  methods  are  best  learned  hy  using 
them,  and  that  tliere  is  no  particular  object 
in  learning  the  mic  of  btaiisticul  methods*  in 
x«^brenee  to  wagea^  let  as  say,  for  the  pur* 
poae  of  applying  tftem  in  investigationa  of 
the  ineidence  of  tultcrculosis.  In  either 
ease  we  must  refer  to  trt\'itises  written  by 
those  who  have  used  statistics  extensively 
both  for  the  general  methods  and  causes  of 
error  involved  in  tiieir  nae.  Statistics,  to 
repeat,  is  not  a  separate  science^  but  a 
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method  empkjed  at  need,  and  a  part  of 
any  scienoe  that  naes  them. 

We  have  next  the  use  of  methods  of  pre- 
cision. This  may  imply  the  use  of  a  piece 
of  apparatus,  or  a  reaction  tiiat  nas  beeu 
of  aerviee  in  another  oeienoe.  The  nae  el 
each  a  pieee  of  appaiatos  maj  snggeet 
itself  synonymously  with  the  needs  which 
it  was  intended  to  meet.  Thus,  if  in  one 
of  our  biological  products  we  have  reason 
to  wish  to  measure  total  nitrogen  or  amino 
nitrogen,  we  ehonld  nndonbtedly  tmn  to  a 
ehemist  who  would  suggest  the  Kjeldahl 
or  the  Van  Slyke  methods.  Tlie  reference 
suggests  at  once  wliat  I  should  regard  as 
the  best  method  of  reapplying  the  methods 
of  one  aoienee  to  another  aoienets  namely, 
eoUaboration,  or  mtunate  oomtaet  with 
■peeialisto  in  various  branches.  The  man 
who  thinks  he  is  trained  in  one  science  by 
having  passed  through  it  a  few  years  l>e- 
fore,  may  well  fall  into  the  error  of  using 
methods  he  has  learned  rather  than  better 
methode  ainoe  diaeovered  and  enxraitly 
employed  by  specialiate.  A  personal  ex- 
ample may  illustrate  this  fact.  A  few 
years  ago  one  of  my  associates  and  I  were 
working  on  a  problem  which  finally  re- 
quired a  ohemieal  eetiniation  of  the  amount 
of  glyeogen  in  tfao  liver.  This  determina- 
tion necessitates  the  rapid  reduction  of 
glycogen  to  glucose,  followed  hy  its  quan- 
titative estimation  from  the  amount  of 
eoppv  oxide  redueed.  Fdiling'a  teeh- 
niqne  had  been  the  elawieal  method  fol- 
lowed in  each  ntimations.  Not  trusting  to 
our  own  jndgraent  as  to  superiority  of  this 
method,  we  eonsrulted  a  graduate  student 
in  the  department  of  biochemistry  who 
waa  working  oonetantlj  witili  glueeaa  de> 
terminatione  of  thia  aorl,  and,  following 
his  advice,  adopted  the  modifieatiaa  of 
Fehling's  method  which  had  recently  been 
made  by  Bertrand.  A  few  months  later, 
on  visiting  a  large  eat»tern  hospital  where 


determinationa  of  the  amonnt  of  glnooae 

in  the  blood  were  being  carried  out,  I 
learned  tliat  six  months'  data  had  just  been 
discarded,  owing  to  the  fact  that  the  phy- 
sician who  was  conducting  the  experiments 
had  tniatod  hia  rather  nnoaoal  training  in 
hiodienuatiy  and  had  overlooked  Ber* 
trand'a  important  modification,  which  he 
later  adopted  and  which  we  employed 
throughout  our  study,  owing  to  the  fact 
that  we  had  deferred  to  the  opinion  of  a 
specialist. 

It  la  doabtfal  If  mothoda  of  experimen- 
tation, purely  speaking,  can  he  carried 
over  from  one  scienee  to  another.  We 
have  stated  that  the  methods  of  discovery 
in  the  broador  aoiae  an  the  aame  in  all 
aeimoea,  howerar  different  Urn  oomponent 
factors  may  be.  In  methods  of  txptaham- 
tation,  however,  variation  in  factors  coiints. 
I  have  constantly  been  struck  with  the  fact 
that  the  chemist  experiments  in  a  manner 
that  ia  eawmtially  different  from  the  one 
whidi  my  wwk  dCTnanda.-  Chemietiy  ia  a 
far  more  axaet  science  than  experimental 
pathology  in  the  sense  that  the  fnpfnns  with 
which  chemistry  deals  are  better  known. 
It  is  interesting  to  note,  however,  that  a 
ehnniat  majt  and  frequently  doea,  aeeept 
eertain  biological  evidence  as  proved  whioh 
we  should  reject  as  inconclusive,  owing  to 
the  omission  of  certain  controls  or  checks. 
This  difference  in  viewpoint  ia  dependent 
on  the  failure  of  the  chemist  to  appreeiate 
certain  flnetuatiima  in  living  material  whieh 
it  ia  impossible  now  and  will  perhaps  to 
some  extent  ever  remain  impossihle  to  de- 
termine at  a  given  moment.  It  does  not 
suffice,  moreover,  to  determine  the  mean 
of  wiuik,  a  vaiitttion  in  a  great  imuuSBKt  of 
fnatanfiea,  for  tiie  purpoae  of  obviating 
eontrols  in  a  given  experiment 

In  dealing  with  the  interactions  of  two 
substances  in  chemistry  we  have  to  begin 
with,  under  the  simpler  and  usual  coudi- 
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tiwfl,  nnion  in  fixed  and  in  multiple  pro* 
portions.  Tt.  is  true  that  in  reactions  be- 
tween a  weak  aoid  and  a  weak  base  there 
is  onion  in  variable  proportions,  so  that  a 
leriea  of  compoundi  aie  fomed.  But  in 
geatni  it  may  be  iaid  that  in  dksmieal  re- 
actions the  results  may  be  foretold  when 
the  cffppt  of  controllable  factors  such  as 
dosage,  temperature,  atmospheric  prepare 
and  the  like,  haw  been  detennmed.  The 
•abetanee  emeaeMi  ia  the  reaetion,  and 
the  eonditioiis  tiiat  affect  it,  have  been 
rigorously  tested  and  are  understood,  so 
that  a  given  result  can  always  be  counted 
on.  The  experiment  controls  itself  when 
properly  performed.  On  the  other  hand, 
no  one  can  tell  what  will  happen  if  he  in> 
jects  a  million  staphylococci  into  the  ear 
vein  of  n  rabbit.  The  animal  ma\'  be  dead 
the  nexi  day  with  no  evident  lesions;  it 
may  die  a  week  later  with  absoeana  in 
Yaiiooa  parti  of  the  body,  or  it  may  show 
no  symptoms  and  recover  perfectly.  These 
disparate  results  are  due  to  the  fact  that 
in  an  experiment  of  this  sort  we  are  con- 
fnmted  with  two  aeta  of  Tatial^  eondi' 
tiooa  inherent  on  the  one  hand  in  the  livini; 
microorganism  that  is  injected  and  on  the 
other  in  the  experimental  animal.  We 
recognize  the  existence  and  to  some  extent 
the  range  of  certain  of  fheaa  variahlea,  but 
remain  ignorant  of  many  of  them;  the 
majority  of  them  are  inherent  in  the  con- 
dition we  de!5ifniatc  as  life  and  di^sappear 
in  death.  It  is  incorrect  to  aiisert  that  our 
ignorance  of  them  is  due  to  an  interest  in 
vitaliam.  We  are  firee  to  admit  tiiat  onr 
science  is  very  young,  that  our  data  are 
relatively  few,  and  that  our  icrnoranec  of 
the  factors  concerned  is  great.  And  yet 
we  have  a  group  of  significant^  reliable  and 
praedeal  phenomena  that  we  ean  repro- 
dace  at  will  when  we  handle  flieae  variable 
factors  in  our  own  way.  Many  of  our  re- 
aetion8»  although  indefinite  from  the  stand- 


point of  chemistry,  are  of  a  delicacy  that 

chemi.'?tr}'-  rarely,  if  ever,  attains.  The 
I>uiiit  of  interest  here  is  that  the  experi- 
mental methods  of  present-day  chemistry 
not  only  hare  not  led  ns  to  new  faeta  in 
our  iidd,  bat'  do  not  help  oa  moeh  to  ex- 
])]ain  or  control  our  present  ones.  In  the 
experiment  cited  we  can  not  assert  from 
previoos  experience  exactly  with  what 
point  in  tiie  lai^ie  of  either  variable  fMtor 
we  are  eonfnmted,  we  ean  not  preriooaty 
determine  our  e<»iditions  and  know  that 
they  now  actually  exist.  "We  know  in  a 
general  way  that  in  the  experiment  I  have 
outlined  we  have  to  deal  particularly  with 
flnetoatiana  in  the  vimlenee  or  pathogen- 
icity of  the  staphylococcus  concerned  and 
with  variation.^  in  the  resistance  to  infec- 
tion in  the  individual  rabbit.  Our  type  of 
experiment,  then,  is  never  complete  unless 
we  introdnee  nomeroiu  aimaltaneoaa  and 
external  eomtrols.  In  the  particular  prob- 
lem I  have  cited,  we  find  that  although  one 
million  staphylococci  killed  Rabbit  No.  1 
yesterday,  a  subsequent  trauspluutation  of 
the  microoi^ianiem  fails,  in  the  tame  doee, 
to  kill  Babbit  No.  2  to-day.  It  eonld  be 
determined  that  this  result  is  due  to  a  loss 
of  Annilence  in  the  microorg^anism  by  the 
introduction  of  fiabbit  No.  3  which  is  g\vm 
twiee  dia  doae  and  diee  as  did  No.  1  ycstw- 
day.  Individaal  variationa  in  resiBtanee 
may»  to  a  great  extent,  be  avoided  by  dioaa> 
ing  for  the  experiment  rabbits  of  the  ssme 
weight,  raised  under  the  same  conditions, 
or,  better  still,  from  the  same  litter. 

As  a  farther  illostration  of  tiie  diifor- 
ence  in  viewpoint  between  the  chemist  and 
(nirsclvcs.  let  me  suggest  that  the  tend**ncy 
of  the  former  on  entering  our  field  of 
activity  would  be  to  devise  a  more  precise 
method  of  estimating  the  number  of  bao- 
teria  used  in  the  eiperimwt  ratii«r  than 
to  introduce  such  oontrols  aa  I  have  men* 
tioned. 
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The  problem  I  have  given  yon  is  one  of 
tbe  nmplest  with  which  we  have  to  deal. 
Conceive  of  tlie  far  greater  complexity  if 
we  introduce  an  immune  serum  against  the 
staphylococcus  in  such  an  experiment  de- 
signed to  inorease  the  resistanee  of  the  rab- 
hit  to  whieh  it  is  given,  and  you  inSL 
imagine  where  the  real  complexity  of  our 
science  beprin<?.  Such  a  serum  differs  in  its 
potency  with  tlie  individual  animal  that 
has  produced  it,  with  its  age  after  with- 
dzawal  ftim  the  animal  hody,  and  witii  the 
method  by  which  it  has  been  oonaerved; 
in  other  words,  it  introdnecs  another  vari- 
ahle  factor.  I  may  again  define  our  mode 
of  experimentation  as  differing  from  that 
of  chemistry  in  requiring  the  introdnetion 
of  aimnltaneons,  external  eontrols,  the  ob> 
jeet  of  such  controls  being  simply  to  de> 
fine  the  effect  of  those  conditions  which  we 
recognize  as  contributinjr  to  a  given  result. 

Such  differences  as  these,  then,  lead  me 
to  thixik  that  even  great  expeiAeaee  in  one 
type  of  npoiment  will  not  fit  one  directly 
lor  fixpttimentation  of  another  sort  I  do 
not  moan  to  intimate  that  training  in 
methods  of  precision  is  not  of  value,  how- 
ever different  the  conditions  may  be,  but 
Hie  be«t  training  for  a  given  end  lies  in 
work  and  more  work  with  tiie  intrinsie 
materials  involved,  not  so  much  as  leading 
to  greater  technical  accnracy  as  tending 
towards  the  establishment  of  an  essentially 
specialized  experimental  viewpoint. 

We  some  now  to  mention  the  value  of 
multiple  scientiflc  experienecs  asfittinrr  one 
for  the  larger  synthesis  or  generalization 
in  a  given  science.  I  liave  not  reached  that 
age  where  such  generalizations  as  I  mean 
appeal  to  me  as  the  more  important  field 
In  Hie  experimental  seienoei,  although  I 
reeogniae  that  they  are  eventnaUy  neoes* 
sary  to  present  our  work  as  a  whole  and  in 
its  practical  aspects  to  the  world  at  large. 
Such  generalizations  do,  of  course,  imply 


fbetoal  knowledge  of  the  wider  sort,  and  I 

must  confess  to  being  awed  at  times  by  the 
aptness  of  apparent  analogies  between  the 
better-known  conditions  which  exist  in  one 
science  in  explaining  formative  theories  in 
anotilier  seienoe.  Personally,  I  also  naoally 
doubt  the  rigorous  ezaetneas  of  the  ooneln- 
dons  drawn  in  respect  to  the  significance 
of  any  one  science  by  one  who  handles 
freely  the  data  of  several  sciences.  I  sus- 
pect at  once  the  reportorial  viewpoint,  the 
existenoe  of  second  or  third  hand,  and  cvw 
so  sUi^tly  garbled  information.  I  am  in- 
clined to  trust  the  solution  of  my  problems 
to  a  combination  of  specialists  rather  than 
to  the  superman.  Here  again  I  plead  for 
collaboration. 

In  our  great,  vital  and  complex  seicnee 
of  medicine  we  can  see,  I  think;  an  illus- 
tration of  the  ultimate  value  of  intensive 
specialii:ation  and  of  deliberate  or  chance 
collaboration.  Out  of  indefinite,  specula- 
tive, empirical,  bedside  methods  of  the 
practitiener,  have  emerged,  throoi^  the 
stimulus  of  the  »aet  seienees,  a  growing 
number  of  increasingly  accTirate  and  effec- 
tive laboratory  branches.  These  labora- 
tory sciences  have  become  of  practical 
valne  in  the  diagnosis,  prevention  and  eurc 
of  disease,  precisely  as  they  have  become 
separate  entities  and  have  fallen  into  the 
hands  of  whole-honied  and  intensive  spe- 
cialists. I  make  no  mention  here  of  the  in- 
tellectaally  satisfying  value  of  a  concrete 
body  of  nmilar  facts  which  ctmstitates  a 
science.  The  relatively  rapid  applicability 
of  tlie  data  of  laboratory  medii'iiie  to  hu- 
man welfare  is  at  once  an  enormous  stim- 
ulus to  accomplishment  and  also  a  poten- 
tial danger,  owing  to  the  possibility  of  toO 
rapid  generalisation  and  application  to 
meet  a  practical  need.  There  are  many 
who  are  impatiently  waiting  with  indi- 
vidual needs  in  mind  to  apply  any  method 
of  apparent  value  we  may  devise,  and  it 
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requires  at  times  no  little  self-restraint  to 
Withhold  an  apparent  innovation  for 
greater  oertaintgr.  Orer-enthuaiasm  greets 
fhe  advent  of  vnrj  feet  that  liai  the  least 
gQggestion  of  practical  value.  We  ham 
ourselves  lived  through  mieeessive  eras  in 
medical  progress  wlien  from  each  group  of 
specialiuLs  was  expected  the  last  unraveling 
of  fhe  human  myetexy.  Morphologiit, 
physiologist,  bacteriologist,  and  biochemist 
has  each  had  his  turn.  The  ultimate  truth 
lies  in  ail  these  ^jcipnces,  and  again  in  no 
one  of  them  aluuc.  The  danger  to  sober 
advaoee  is  not  in  the  sueoeariye  aittin> 
siasms  with  which  each  specialty  has  been 
received,  but  in  the  dahhlinj?^  methods  of 
a  grroup  of  investigators  wiio  have  at- 
tempted to  "follow  the  ball"  j  investigating 
a  ^ven  mediesl  problem  in  suecessive  yean 
by  the  latest  method  in  vogner  beeoming 
rapidly  in  torn  pathologist,  physiologist, 
chemist. 

The  ultimate  solution  of  each  medical 
problem  lies  in  the  eombined  attack  of  a 
group  of  investigators  oonver^ng  from  dif • 
ferent  points  of  the  scientific  compass,  each 
trained  in  a  separate  method  and  employ 
in^  it  intensively.  The  problem  of  cancer, 
for  exuiuple,  is  now  being  studied  by  the 
morphologist  who  deseribes  hitherto  undif- 
Iwentiated  structure  in  the  malignant  cell 
by  spoelal  staining  methods ;  by  the  im- 
munoiogisl  who  demonstrates  the  presence 
of  reaction  bodies  in  the  serum  of  can- 
eerous  animals  and  human  beings;  by  the 
ehemist  who  riunra  that  certain  snl»tanc<» 
given  parenterally  inhibit  or  stimulate  cell 
growth,  or  who  produces  similar  results  by 
the  use  of  various  diets;  and  by  the  expert 
in  vital  statistiea  who  shows  the  actual  in- 
erease  or  deerease  in  ineidenee  of  the  dis- 
ease; by  the  biologist  who  shows  in  Men- 
delian  table.s  the  lu  rodlty  of  the  disease  in 
animals ;  or,  again,  the  effect  of  cross-breed- 
ing on  transmission  of  the  tumor;  and  by 


tlie  physicist  who  demonstrates  the  effect 
on  the  tumor  growth  of  X-rays  or  radium. 
I  have  not  exhausted  the  category,  but 
merely  wiah  to  indicate  that  the  signifleant 
advanoes  in  each  of  these  methods  of  ap- 
proach  are  made  b}'  specialists.  Do  not 
misunderstand  me  to  mean  that  any  one  of 
these  investigators  may  not  be  led  by  his 
vroik  to  assume  serionaly  and  purposefully 
the  activitie  iT  any  other  type.  Pasteur 
was  a  chemist  who  became  a  biologist  and 
I)robably  the  greatest  contributor  to  medi- 
cine, although  without  medical  training, 
beeause  he  fdDowed  his  problon  to  the  Mt- 
ter  end  into  whatever  field  it  led,  with  littb 
regard  for  the  fact  that  he  was,  technically 
.speaking,  unfit  to  encroach  on  medical  ter- 
ritory, lie  rediscovered  medicine  from  a 
new  angle,  untntmmded  any  preoon- 
eeived  notions  of  how  disease  wssr^ardsd. 
Ignorance  of  veterinary  medicine  did  not 
prevent  him  from  isolating  the  causative 
agent  of  anthrax  iu  cattle  and  from  utiliz- 
ing an  attenuated  virus  in  its  prevention. 
Failure  to  have  studied  the  eentral  nervous 
system  of  man  was  no  obstacle  to  the  man 
who  discovered  (he  essential  cause  of  hy- 
drophobia and  the  means  of  preventiuf*  it. 
Imagine  insisting  that  Paiiteur's  curricu- 
lum should  have  included  medicine  as  a 
necessary  prerequisite  to  the  discovery  of 
the  fundamental  principlea  of  the  infeo- 
tious  diseases. 

I  hope  you  will  not  take  my  remarks  as 
indicating  anything  but  the  highest  appre- 
ciation of  instruotion  in  the  sciences  in  gra^ 
eral  as  the  best  training  for  the  youthful 
mind,  or  as  contributive  to  general  culture. 
You  will  not  accuse  me  of  advocating  early 
vocational  training  without  a  preliminary 
survey  of  the  realm  of  knowledge.  To  be 
specific,  yon  will  not  imagine  that  I  dis- 
credit the  now  universal  requirements  that 
premedienl  students  should  aequire  a 
mudicum  of  chemistry,  of  physics,  and  o£ 
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biology  as  furnishing  an  intelligent,  scien- 
tific viewpoint  for  tlioir  subspquent  shidy  of 
medicine.  Sucli  a  survey  is  not  only  good, 
but  very  properly  prescribed  as  necessary. 
Mj  ranarfai  have  been  directed  at  a  vexj 
different  level  and  type  of  intelleetual 
development  from  this ;  we  have  bcpn  con- 
asdering  our  own  particular  problems  as 
investigators.  What  I  have  been  interested 
in  diieMditiiig  it  the  penistaiee  of  ideas 
of  maehiBe-made  education  into  the  pro- 
ductive years  of  scientific  life ;  the  idt\i  that 
if  we  seek  eventually  to  become  efTective  we 
should  take  care  to  perfect  ourselves  labori- 
ondr  in  eaeh  of  the  hnaehea  that  have  been 
regarded  at  fundamental.  There  is  a  real 
danger  that  we  may  spend  onr  lives  pre- 
paring ourselves  for  an  indefinite  piece  of 
work  that  we  never  even  start.  It  is,  of 
eotuM,  rnneh  easier  to  eontmue  preparing 
oondvea*  to  keep  onr  eeientifie  judgment 
strictly  symmetrical  by  endeavoring  to  fit 
in  each  contribution  that  others  make  into 
its  proper  place,  rather  than  to  insist  that 
one  particular  piece  of  work  must  be  done 
euns  and  to  the  exclmaon  of  evecytliiDg  ebe. 
This  insistence,  however,  I  consider  to  be 
the  true  raison  d'etre  of  specialisation,  the 
only  basis  of  real  productivity. 

These  icmariEB,  to  repeat,  are  not  a  reeom« 
oMiidalioii  for  educational  anarehTV  hut  an 
explanation  of  how  a  somewhat  one-sided 
development  may  not  only  not  be  incon- 
sistent with,  but  indeed  the  very  essence  of 
highest  accomplishment  This  is  not  so 
much  a  recommended  program  as  an  ex- 
planation of  how  things  really  wozk  out. 
It  is  intended  to  some  extent  as  helping 
to  dispel  the  discourapeinent  that  I  believe 
has  come  to  many  of  us  when  we  cease  to 
he  mere  recipients  of  information  and  in  a 
posilioii  to  think  and  to  do  for  ouiaelves  in 
a  chosen  profession.  I  must  confess  to 
Tnany  hours  of  doubt  for  more  years  than  T 
care  to  admit,  as  to  whether  I  should  really 


accomplish  anything,  owing  tO  the  fact  that 
I  liad  failed  to  become  a  good  chemist  en 
passant.  It  wa.s  always  and  increasingly 
too  late  to  turn  back  and  repair  the  errors 
or  omimions  of  edneation,  and  as  my  prob- 
lems finally  gripped  me  instead  of  merdy 
inviting  me,  I  silently  gave  up  the  struggle 
to  remodel  my  life.  And  in  following  some 
of  these  problems  iu  certain  of  their  rami- 
fications^ I  found  that  although  I  could 
never  hope  to  learn  chemistry,  I  was  curi- 
ously enough  collaborating  in  investiga- 
tions that  utilized  that  very  type  of  chem- 
istry which  my  work  required.  I  was  ab- 
sorbing in  itiiis  intimate  way  certain  vexy 
restricted  forms  of  chemistry  in  the  making. 

Out  of  such  experience  has  gradually 
formed  a  certain  working  philosophy,  or, 
better,  a  philosophy  of  work  which  I  have 
tried  h«e  to  present  to  yon.  Then  of  you 
with  less  lunitations  msy  well  questiaii 
much  that  T  have  said,  you  may  a.^-sert  that 
breadth  doe.s  not  of  necessity  mean  super- 
ficiality, and  per  contra,  that  digging  a  hole 
does  not  neeevarily  mean  that  it  ia  deep, 
but  in  eertahi  respects  I  am  sure  you  will 
agree  with  me.  Specialization  in  science, 
even  in  the  narrowest  sen.se,  is  essential  to 
real  accomplishment.  Any  extension  of 
knowledge  is  dep«id«it  on  an  att«ative 
oonsiderBtiaiL  of  a  relatrrdy  mall  group 
of  facts  to  the  temporary  exclusion  of  less 
related  facts.  To  a  great  extent  the  sraallpr  - 
the  group  the  greater  the  concentration 
possible,  and  the  greater  the  resultant  ac^ 
complishment.  Baeh  seienoe  is  itadepend- 
ent  in  so  far  as  the  individual  investigator 
is  eoneemed.  and  con-elativcly  all  sciences 
can  be  learned  with  each  specihc  scientific 
problem  as  a  point  of  departure,  at  least 
SO  far  as  the  needs  of  that  problem  demand. 
On  tile  sointisn  of  proldems  depends  the  fOp 
tore  of  science. 

Fredebiok  p.  Gat 
Umivsrsit?  or  CAuroatiu 
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RBSBARCH  IN  INDUSTRIAL 
LABORATORIES  > 

At  the  second  meeting  of  the  Committee  of 
One  Hundred  on.  Scieutifio  Eeseardi  of  the 
AmerimiL  Aaaooiatiom  for  the  Ainaouomt  ci 
Science^  On  Bogeaiber  28,  1914,  the  ndMioini- 
mittee  on  respnrch  in  industrial  laboratories 
waa  constituted  to  consist  of  Dra.  E.  F.  Bacon 
(dhaimaa),  0.  B.  K  Vmm,  1L  0.  WUtafar, 
W.  R.  Whitney  and  W.  H.  Walker. 

The  following'  problem!*  in  the  direction  of 
industrial  research  have  been  considered  by 
the  aubooamittoe: 

1.  The  (irgaiiizatioii  of  industrlnl  research. 

2.  The  selection  and  training  of  students  lor 
industrial  roooarch. 

2,  The  f aoton  uiToIved  in  the  inoiiiotio&  of 
cooperation  hctwppn  mnnufacttirpra  find  the 
umTersitieSk  with  particular  attention  to  the 
depreowtiflQ  of  the  policy  of  ittdustrial  secrecy. 

4k  The  promotion  of  a  better  appreciation 
of  research,  with  pnrticular  regard  to  the  edu- 
oation  of  the  public  to  the  realizable  functions 
of  indnttvial  MManh. 

5.  The  establishment  of  stable  relationa  be* 
tween  research  institutions  and  the  naeeMil 
departments  of  industrial  plants. 

6.  I*ina]l7,  tiM  adyiaablUl^  of  condoeting  a 
oomiMntiTa  study  of  the  investigational 
aetivitiefl,  capacities  and  fncilities  of  orpnni- 
zations  devoted  to  or  carrying  on  industrial 
fsesandi. 

The  conclusions  arrived  at  by  tlie  subcom- 
mittee arc  presented  in  aummary  in  the  fol- 
lowing report. 

THE  ORGANIZATION  OF  im)nSTRIAL  RESEARCH 

Principles  involved  in  the  organization  of 
industrial  scientific  reoearch  have  been  dis- 
cussed at  length  dnrinr  the  peat  year  hy  Dr. 
C.  E.  "K.  '^fees,  a  member  of  tlils  subfomniit- 
tee,  in  Science,  N.  8.,  iS,  763.  The  chairman 
of  the  subcommittee  has  also  considered  some 
principles  in  the  administration  of  endowed 
iadnstoial  lesearek  laboratwies  in  the  Journal 

1  "Report  of  tlu>  Su^«on>mitte«  on  Rpwarch  In 
Industrial  Laboratories,  preaeated  by  the  chair- 
naa.  Dr.  Baynoad  F.  Baeon,  at  the  oMStiag  of  the 

ComTTiittec  of  Oiiu  TTundr.Nl  on  Sdontlfle  BsSSSriehi 
New  Tork,  December  2%  1916.  ' 


of  the  Society  of  Chemical  Induatry,  85 
(1916)*  No.  L 

It  is  generally  conceded  by  those  engaged 
in  the  direction  of  industrial  rer-earch  that,  in 
order  to  be  efficient,  rei^earch  hiboraturieit  of 
this  type  should  be  aa  thonmeUy  equipped  aa 

possible.  In  the  ra«e  of  indu.strial  conwrn.i 
having  a  number  of  plants  and  in  the  ease  of 
orgawiitatioiia  of  manufacturers,  the  tendency 
of  ocganisation  should  nndoubtedly  be  towards 
eoneenfration  and  eoopemtion  in  the  mainte- 
nance of  one  laige  well-equipped  researah 
Isboratory,  ratiter  than  towwrda  the  ereotkni 
and  support  of  a  number  <A  auaQsr  separated 
laboratorie?!.  It  is,  of  course,  necessary,  espe- 
cially in  the  case  of  chemical  plants,  that  the 
analytieal  and  oontvol  work  be  oanried  out 
in  situ,  but  experience  indicates  that  it  ia 
much  better  practise  to  oentralixe  the  re- 
search work. 

Sinoe  the  poUcx  whioli  inanea  adeqoate 
fjuidance  to  n  rraoaroh  organization  must  be 
based  upon  the  accumulation  of  facta,  method 
in  laboratory  administration  should  provide 
fov  faeilities  for  seourins  detailed  infoinBation 
on  a  past  field,  and  for  competent  eounpel  from 
those  who  have  a  store  of  specialized  knowl- 
edge, mien  the  1ab<»atox7  eceeuttve^s  work 
has  passed  tibe  one-man  stage,  a  division  of 
labor  comes  about  and  it  is  here  that  he  must 
see  to  it  that  he  sxirrounds  himadf  with  men 
who  are  capable  of  effsotivB  effort— alert,  orir* 
inal  in'veatigatora  of  initiative  and  leadership. 

An  organifed  research  administrative  staff 
shouM  not  only  result  in  eifective  division  of 
labor,  but  abo  in  eAdent  SKpanditare  of 
executive  energy,  more  effective  plans,  and 
^neral  stabilization.  This  can  come  about 
if  there  is  a  pervading  urganization  type  of 
mind,  wbieh  ''is  oommon  to  those  driUed  in 
systematic  thinking  and  lonu:  immersed  in  the 
materials  of  their  particular  vocation.  Such 
a  mind  sees  details,  but  only  as  parts  of  a 
whole;  Teaehes  generalisations,  but  by  the  in- 
ductire  route." 

With  regard  to  the  investigatory  staff,  while 
the  indiTidnal  oan  eiert  only  a  Tory  small  ih- 
fluence  cxcqpt  aa  a  member  of  an  organiaation 
or  institution,  yet  a  researrh  institution  never 
gains  note  or  influence  except  ^ough  the 
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attaimaoaU  and  achievements  of  its  individ- 
ml  aundMn.  The  reeeaxch  department  o£  • 
large  industrial  ooaoem  will  be  great  beeuiw 
it  has  investigators  on  its  staff  who  possess 
great  originality  and  abilitgr  and  because  its 
dnwtor  ii  tHae  and  far-ili^ted.  It  is  gen- 
erally oonoeded  that  the  personal  factor  is 
alwnrs  paramount  in  industrinl  rcsoarch,  and 
that»  as  in  eveiy  other  organization,  the  con- 
trol of  men  ia  the  led  pnbkni  in  kboietory 
administration. 

A  brief  consideration  of  the  conditions 
favorable  to  both  pure  and  industrial  research 
ie  pertinent  in  oonneetion  with  any  diaaMaioiB 
of  the  personal  organization.  . 

It  is  particularly  nd verse  to  propTe<«  to  re- 
gard able  inTestigators  as  abnormal  men;  for 
Bopoeeafnl  researoh  demands  ndtber  any  pemil- 
iar  conformity  nor  any  peculiar  deformity  of 
mind,  but  it  requires,  rather,  peculiar  normal- 
ity and  unuaual  induatry  and  patience.  It  ia 
Utile  leM  ininiieal  to  ei^eot  iwoehiotive  wmk 
from  tlioso  who  are  abaoibiBgly  preoccupied 
witli  other  affairs  than  res<»flrch;  for  fruitful 
scientific  inquiry  entails,  in  general,  pro- 
longed and  aydoona,  If  not  eduraating,  labor, 
jEor  which  aU  of  the  researcher's  time  is  none 
too  much.  This  13  tlio  exjierience  of  the  Car- 
negie Institution  and  all  other  research  orgau- 
iationa.  It  ia  only  to  Iw  espeoted,  thevefore^ 
that  thoaa  nflot  likoly  to  inoduce  important 
results  in  re^f^rr-h  nre  those  wViO  hnvc  quali- 
fied for  the  responsibilities  thtireoi  by  the 
oonqiletion  and  p«d>1ioation  of  aeveral  woHliy 
investigations,  and  wlio  are  at  the  same  time 
able  to  devote  the  bulk  of  their  cnerpics  thereto. 
The  productive  researchers  in  our  universities 
«re  tiioae  wlio  are  devoting  their  whole  time^ 
or  praedeally  their  wiaole  tim^  to  inveati- 
gatory  work.' 

Besearch  should  never  be  allowed  to  fall  into 
^  mt  of  inwaio  routincw  The  penonnel  of 
the  inTflatigatoiy  atiff  ahould  be  maintained  at 

«Aa  a  rule,  the  IrvkI  |irofes80r*  of  chemistry  in 
the  larger  muTcrsitiea  are  not  giving  more  tiian 
ilnee  to  five  hoon  of  toetnree  daring  fke  wtek, 
the  ro«t  of  their  tlnio  lioinp  devoted  to  research, 
wMkb  a  number  of  them  have  one  or  more  private 
Mweh  aialalaali,  b$Mm  the  eaadUalH  for  adp 
wiead  ilngriiai,  doing  laaaaMh  ivork. 


the  very  highest  standard  and  all  administra- 
tive plana  should  be  carried  out  with  enthu- 
siasm and  earnestness. 

In  tlie  research  laboratories  of  manufactur- 
ing plants  the  personal  cooperation  of  the  re- 
search ataff  with  the  members  of  other 
branehea  of  the  organization  alwaya  proves  an 
important  aid  in  maintaining  interest  in  the 
work  and  is,  in  addition,  mutually  educating.* 
Jk  partiealar,  ^e  wearoh  dfliMataieut  ahoold 
have  an  eeprU  de  corp»  that  hoepa  things  mov- 
inc:  and  sliould  lead  the  way  so  strikingly  as  to 
be  apparent  to  all  other  departments  of  the 
eorporation.  In  oonaaqnenoe,  medioeiity 
ahotdd  never  be  toleraiinl.  It  .^^liuuld  be  bonie 
in  mind,  howcrer,  that  the  research  man  cnu 
only  aooompliah  efficient  work  when  he  is  free 
front  raatraiat  and  petty  annoyanoea. 

Gooperation  is  always  oontribatory  to  OUO- 
ccsg  in  n  research  laboratory,  and,  other  con- 
ditions being  equal,  the  valuable  men  are  the 
onea  who  oan  and  wiU  eooperate  with  one 
another.  As  in  business,  men  succeed  only 
as  they  utilize  the  idea.s  and  services  of  otiier 
men.  It  follows,  therefore,  that  the  strength 
of  an  inveatigatory  ataff,  properly  operated, 
should  inereaae  more  rapidly  than  the  increase 
of  its  numbers,  and  that  a  fraternal  spirit  will 
play  an  important  r61e  in  the  productiveneaa 
of  any  Teaearoh  dflfNOtaaent. 

The  experience  in  several  of  our  most  suc- 
ces.sful  industrial  research  laboratories  has 
clearly  shown  that  cooperation  between  the 
difi^rent  deparluenta  iJienof  can  he  ade" 
quately  and  completely  obtained  by  well- 
planned  weelcly  conferences  on  the  subjects 
under  study.  While  some  directors  of  indus- 
trial zeaeeroh  heaitate  to  apend  the  time  whidh 
these  conferences  entail,  it  ia  the  opinion  of 
the  Bttbcommittee  that  oonferenoes  of  this  na<- 

•  In  several  of  our  largest  corporations,  the 
plant  iuperiateadenta  make  monthly  r^orts  to 
the  reseaieh  departmaati,  iwetodfag  all  Ideas  of 

their  own  or  of  their  a-iaistouts  which  may  in  any 
way  warrant  investigation.  Then,  too,  the  sale*- 
BMB  rapoit  Mgolarly  to  the  teasarch  departBienk 

reparilliif;  the  various  ways  in  which  the  cotii- 
pany 's  prodiustd  are  used  and  what  sabatitutes  are 
employed  fte  the  eamjeay^  prodneto.  80A 
ptaas  sttaaolale  doaar  tfaooght  and  ehaaiTatlea. 
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ture  are  worth  far  more  than  the  time  they 
taka 

imi  8ILBCTI0N  AND  TRADnKQ  OT  BTUDMM  VOB 
ntDUSTBULi  RBSBAROH 

Bewanh  leading  to  the  diaoorery  of  new 
ideas  requires  not  onlj  intellset  and  timiidii8>, 

but  also  initiatiTe  or  peinus;  It  can  corue  only 
from  an  individual  who  possesses  unusual  in- 
tuition and  insierht.  It  follower  therefore,  that 
tilflfe  is  a  scardt^r  of  men  gifted  wi^  the  genius 
for  industrial  rcseardi  and  that  it  requires 
much  experience  in  selectiuK  atiitable  men  aud 
in  training  them  to  the  desirable  degree  of 
denoy,  after  having  detenmaed  the  partienlar 
flDfllitifs  rpq\iired. 

The  important  requisites  for  industrial  re- 
eearoh  are  often  unconsidered  by  manufac- 
tnieis^  who,  in  endeavoring  to  aeleet  a  feseandi 
chemist,  are  likely  to  regard  every  chemist  as 
a  qualified  scientific  scout.  The  supply  of  men 
eapable  of  working  at  high  efficiency  as  in- 
vestigators is  well  below  the  demand;  and 
chemists  havinp  the  req^i-iT  's  and  spirit  of  the 
researcher  are  indeed  diiiieult  to  find  even  by 
those  experienced  in  the  direction  of  rseearch. 
AQ  leeearch  professors  know  that  the  looation 
of  a  skilled  private  n?si«taTit— one  who  pos- 
scsseg  not  only  originality,  but  also  sound 
judgmani  and  int^aetoal  boneety — is  not  easy, 
beeauM  it  fimqnenlly  involves  tiie  gift  of 
prophecy  on  the  part  of  the  pcnreher.*  Tt 
has  been  truly  said  that  the  "  seeds  of  great 
dboovenea  are  constantly  floating  around  vm, 
Irat  they  only  take  root  in  minds  wsll  ftreiMued 
to  receive  them." 

On  accoimt  of  the  extraordinary  importance 
of  new  ideas,  pardoolar  emphasis  should  al" 
ways  be  laid  upon  finditi»r  and  .supporting  bril- 
liant researcher?.  Sueli  individuals  can  he^t 
be  found  in  the  universiti^  The  function  of 
tiie  wainntfy  is  to  work  with  tiba  bendioent 
idea  of  inoraasing  the  sum  ol  human  kwnri,- 
edge,  and  among  its  most  vahifihlp  products  are 
those  who  will  work  for  the  exercise  of  the  in- 
TsatigatiTe  instinet  and  the  iileasufa  of  over- 
earning  diAcolties. 

«  See  diMUMkn  In  floismn^  K.  «1  (1918), 
819. 


The  examination  of  the  training  neoessaxy 
thoas  proposing  to  take  up  industrial  re- 
search which  is  common  wifli  all  seientififlaltjr 

trained  men,  Is  t^)o  extensive  a  suhject  to  bo 
discussed  by  the  subcommittee  at  this  tima 
It  i^  however,  appropriate  to  consider  those 
•nldaets  in  wMeh  it  tsenas  deeinUe  for  the 
propp<»ctiTe  researcher  to  sp>ecIali2o:  reference 
is,  of  oour^  had  to  subjects  other  than  those 
required  by  the  average  student  of  the  sciences 
as  distinguished  from  their  industrial  anHii- 
cation,  but  the  assumption  is  not  made  that 
what  is  desirable  for  research  work  should  not 
also  be  available  for  alL 

Besearch  m^'u  frequently  possess  adsQuate 
training'  and  scientific  actimeii,  but  fail  in  thoir 
ability  to  UBe  it.  There  is  no  qu^tion  that  the 
dement  most  noticeablj  lacking  in  the  modem 
graduate  is  resourcefvimtu.  A  qualified  ra- 
search  chemist  who  posscgses  initiative  is 
usually  a  creator;  but  owing  to  the  nq^lect  of 
aaisling  diffienltiee  in  obemical  pedagogy,  the 
present-day  grtiduatL's  of  our  schools  of  obem> 
iRtry  are  too  often  deficient  in  inspinittoiib  in- 
genuity and  insight 

The  failure  to  provide  adequate  and  syste- 
matic instruction  in  cbemiosl  literatim  is  il- 
lustrative of  tbiti  contention. 

Before  commencing  laboratory  work  upon 
any  proUein,  it  ia  obviously  neoessary  to  digest 
intelligently  tiio  important  contributions  whieh 
have  been  n>ade  upon  the  .subject  and  to  take 
advantage  of  what  other  workers  have  done  in 
tha  ssme  ILOd.  The  avarago  graduate  is 
usually  alnoost  helpleas  when  attsmpting  to  do 
this  aud  ooncAquently  requires  close  fUpSK^ 
vision.  The  main  diihculties  are: 

(a)  He  does  not  know  how  to  gu  about  it; 
he  does  not  know  where  to  look  as  the  meet 
prf)bable  source;  and  he  is  not  familiar  witii 
the  standard  treatises  and  important  jonnial?. 

(6)  Ho  fails  to  analyze  the  subject  into  its 
iaeton  and  hence  generally  looks  for  topioa 
which  are  too  general.  Because  be  does  not 
find  any  refi  rcn'^e  to  the  proWrm  as  a  wliole 
as  ho  has  it  in  mind,  he  assumes  that  notiiinp 
has  been  done  upon  it  and  that  Uiere  is  noth- 
ing in  the  litsratnrs  whieh  will  be  ol  aid  to 
him  in  tfie  investigsAion.  Wen  he  to  sopa- 
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rate  his  siibjwt  into  it?  essential  parts  and 
theu  to  consult  the  literature  on  each  factor, 
ba  would  find  oooddflMble  in&mnafekm  whioh 
ke  otherwise  would  miss. 

(e)  He  does  not  pritirnlly  di{?<^st  t}io  articles 
under  examination,  but  often  be  makes  only 
«  Haw  diaoonaaetad  qootatums  and  faSk  to  in- 
terpret the  work  done. 

Thp  solution  is  to  be  found  in  the  provision 
in  the  chemical  curriculum,  preferably  in  the 
aanjor  ytn,  oi  a  comae  «C  leetufea  on  the 
literature  of  chemistry,  with  particular  refer- 
ence to  the  character  of  the  writings  and  the 
status  of  the  authors.  The  purpose  of  these 
leetnvea  ebonld  be  to  ptooant  ft  genenl  viuvvf 
of  the  TOlnminoiis  UtevatUN  end  to  impart  an 
accurate,  systematic  working  kiiowledpo  of 
chflmicfll  bibliography.  A  concurrent  semi^iar 
slwtild  be  devoted  to  indexiiig  end  treeing 
diemicel  litevetoM,  to  tho  onltiTetion  of  an 
acquaintanceship  with  authorities,  and  to  HbB 
aolution  of  bibliographic  problems. 

The  subcommittee  also  recommends  that 
pedagogic  attention  be  ffiTen  to  l^e  anange- 
ment  of  a  oomee  of  study  in  the  principles  of 
te^-hiiical  reporting  mul  in  the  criteria  of 
literary  excellence  in  the  preparation  of  re- 
ports of  reseeicihee  and  professional  repots. 
Tbe  completion  of  each  a  anbjee^  with  ita  ao^ 
'eompaiiying  analysis,  practise  and  criticism, 
would  usefully  supplement  the  trnininpr  re- 
ceived in  chemical  bibliography  and  would 
devdop  a  capability  whidi  ie  nmeh  needed  by 
ejiBBueal  gradnatee. 

It  mny  be  noted  in  papsins  that,  durinp  the 
academic  year  1914-15,  distinct  courses  in 
chemical  literature  and  in  technical  reporting 
mm  eetabliahed  at  the  Univecaitr  of  Fitls- 
burgh.  Much  snooen  bae  atteaded  tbia  peda- 
gogic innovation. 

The  chemical  graduate  of  to-day  is  also 
deplorably  deficient  in  waoroeefalneaa  in  plan- 
ning ceaaeidk.  IfnUk  tbie  w  an  •rtansiv* 
subject,  a  research  student  may  be  trained  in 
correct  mothodg  of  attack,  namely: 

(a)  Analytical  Methods. — Almost  all  inves- 
tigationt  nqdie  enelyticBl  control,  hi  no 
leatHve  of  cbamical  work  ia  then  more  appar- 


ent an  inahilitv  in  me  the  analyticel  tiaining 
which  the  man  hsia  received. 
(6)  Fhmmg  Dke  /nveal^liM^Beeonree- 

fulness  in  separating  a  problem  into  its  essen- 
tial factors  and  in  clearly  ^aBping  the  inter- 
relationship of  these  factors  is  most  imjwrtant. 
Too  many  men  deaive  to  atait  at  once  and 
solve  the  problem  at  the  first  attempt.  All 
this  miprht  be  summed  up  in  the  espieaaion 
methods  of  research." 

(e)  Apporalnt.— Tbe  anbcommitlee  baa  not 

considered  just  how  a  man  could  bo  trained 
to  be  more  resonrcefu!  in  this  respect,  but  it 
is  surely  a  marked  weakness  in  the  average 
gfadnate.  While  a  native  cleramew  ia  doob^ 
len  bom,  and  not  made,  it  ought  to  be  possible 
to  give  the  undergraduate  some  training  in 
the  use  of  his  mental  equipment  in  designing 
and  planning  appetatne  whieb  ia  to  aeconk- 
pUah  the  derind  end. 

IBI  fAOfOia  nnoLTD  nr  rem  nmroTKm  or 

CNMflBATlON  BETWEEN  MAKUFACTDUBS 

AND  THE  UNIVERSITIES' 

The  recent  impetus  imparted  to  the  research 
eettvitiea  in  ioaerican  ebemical  mannfae- 

turing  has  materially  altered  like  traditional 

policy  of  indiK^trial  secreey.  A  strikinj^  illus- 
tration of  thia  improvement  is  to  be  found  in 
the  leporta  <rf  the  Indnatrial  Confefencee  bdd 
at  the  fifty-third  meeting  of  the  American 
Chemical  Society.'  This  ehanf©  in  attitude, 
a  natural  result  of  the  appreciation  of  urgent 
action  in  indnatrial  ieeeereb»  baa  long  been  do- 
sired  by  our  imiversities  and  it  will  undoubt- 
edly result  in  the  extension  of  the  practise  of 
referring  certain  of  the  problems  of  industry 
to  nnivenity  labontwiee  for  atudy.  Keny 
of  the  nmnorous  problems  of  ohemicn!  a?  woU 
as  mechanical  tc<'hnolop:T  could  be  advantage- 
ously attacked  outside  of  the  plants,  but  some 
central  ovganicatiim  ia  needed  for  aeenrlng 
and  projjerly  distributing  those  problems  which 
are  presipinp.   It  is  clear,  however,  that  stalde 

>  Tbe  pr«aidaat  of  the  Amarican  Cbeinical  So- 
«Mj  has  iMSB  aufltoriaed  to  eppobit  a  eantnl 
eommittee  from  representatives  of  the  QnivsraitlM 
■ad  tiio  iadnatriM  to  itu^y  opportoaities  and  to 

•0ae  /.  JTad.  Mng.  Oh»m^  T'c^n^,  M7  ««  Mg. 
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relations  between  the  universitieB  uad  indoB- 
trialisto  wiS  be  wiurdi  wliile  only  if  Bome 

mutual  b^idlt  can  accrue  therefrom.  This 
cooperatinn  can  therefore  be  most  sntisfao- 
toriijr  promoted  by  actively  d^nonstrating  the 
•dvantagw  of  the  exchange  or  interdhange  of 
subjects  for  research,  which  primarily  pre- 
supposes a  reasonable  freedom  from  the  con- 
cealment of  knowledge  which  persistently  ad- 
Imvm  to  ell  indnitrial  roMUpeh, 

Indu?!trifil  research  laboratnries  can  be  of 
mutxial  aid  by  supplying  advice  and  materials. 
These  laboratoriee  ihoQld  also  publish  reports 
of  iuTestigatioDB  iust  as  freely  as  possible  and 
thus,  by  jtrovinp  the  utility  of  it,  fl«»si8t  in  the 
general  scheme  of  the  uniyerslties — promote 
tiie  dissemiufttien  of  knowledge. 

In  general,  the  nubcommitteo  endorses  the 
conclusions  of  the  University  and  Industry 
Committee  of  the  New  York  Section  of  the 
,A3B«riean  Ohemioal  SoeiefeyJ 

THB  PBOMOTIOK  OF  A  BETTER  ▲FrBB9UTtON 
OF  R£3KABCH 

The  promotion  of  e  better  appreeiatioii  of 

research  by  the  general  publle  ean  only  be  ob- 
tained by  puWimty.'  No  ooTTiplfiitit  cnn  be 
made  of  a  lack  of  this  at  the  preaeui  trina 
Tb»  large  eorpoxetions  mppovting  indnstriel 
lebdHetorieB  en  themselves  ezpendinpr  preat 
BHTTis  on  girin^  ptiWicity  to  their  research 
work.  The  subcommittee  thinks,  however, 
Hist  tiiougblihe  general  pnUio  now  eppieaietes 
tiie  value  of  scientific  research,  the  thinp  re- 
quired to  increase  the  number  of  laboratoriee 
is  more  information  as  to  specific  plans  for 
starting  and  running  them.  General  articles 
on  the  advantages  of  research  work  would  be 
very  much  lielped  in  eflrryinp  conviction  if 
they  wore  accompanied  by  definite  proposahj 
telUng  mamifectiirate  of  diftennt  iBdnstries 
end  of  different  grades  in  the  sue  of  tiieir 

V  8se  /.  ledL  Bitfi.  Chtm^  8  (1916),  668. 

»  Tt  is  important  to  mention  here  that  the  Amer- 
ican Cbemioal  Society  has  under  consideration  the 
pubUeatioB  of  a  Jooiasl  of  popular  shsmlstij,  a 

Iifrioilioal  for  which  tlipr<?  is  a  real  need  because 
of  the  deairabillty  of  the  proper  diaseminatioa  of 
lafonnation  to  the  poMla. 


work  what  thegr  could  do  in  the  way  of  re- 
senreh  work  IImbissIvm. 

The  average  person  iriw  bee  to  &nde 

whether  his  corporation  will  support  research 
work  can,  in  the  nature  of  things,  know  little 
ebont  it.  EEs  desires  eithsr  to  spend  mnoh 
less  than  is  necessary  for  effective  work  or  he 
is  frightened  by  the  sisse  of  the  expenditure 
which  he  thinks  will  be  necessary.  More 
speoiAc  information  wonld  enable  him  to  foxm 
a  truer  idea  as  to  what  he  was  comaittillg 
hinwelf  and  what  he  was  likely  to  get. 

.As  lir  es  possibbt  errangemmts  ahonld  he 
made  for  research  institutions  to  have  infor- 
mation as  to  their  work  available  and  to  per- 
suade them  to  give  this  information  freely  to 
inqoiren.  It  wonld  be  e  eonsiderable  step  in 
cooperative  effort  if  all  the  researoh  institu- 
tions that  can  be  reached  eo\ild  be  per<'Ufldod 
to  put  information  regarding  themselves  into 
some  fomi  so  that  a  comperison  oonld  be  made. 


E8TAHr,I«H'*fRST  OF  STABLE  EEI.ATTONS  BK- 
TWEEN  aeSEAKCU  INSTITUTIOKS  AMU  THE 

unAioB  BBPasmiMTB  OF  nriRn- 

TRIAL  PLANTS 

The  suggestion  has  been  frequently  made 
that  the  establishment  of  stable  relations  be- 
tween the  tirpes  of  organizations  moitioned 
mii^t  be  effected  if  a  small  group  of  selected 
reprcfsentntives  thereof  could  arrange  to  confer 
at  regular  timee.  After  consideration,  the 
snbeoiniuittae  rsoonunsDds  the  fomuition  <rf 

an  association  of  research  institutions,  that  is, 
an  association  of  all  those  bodies  engaged  in 
scientific  and  scientific  industrial  research, 
indnding  sndi  organisations  as  the  zesearbh 
laboratories  of  TTarvard  University,  the  Massa- 
chusetts Institute  of  Technology,  and  other 
edooational  insdtotions,  tiie  Oarnegie  Insti- 
tation  laboratories,  the  Mellon  Institute  of 
Indnstrinl  "Research,  and  the  research  labora- 
tories of  the  corporations  which  are  conduct- 
ing a  oertain  ainoimt  of  rsseareh  of  scientifio 
importanoe.  TTndeiibtedly*  en  asaoeiatian  of 
this  nature  would  meet  with  satisfactfiry  j^up- 
port  and  it  would  eventually  prove  au  impor- 
tant factor  in  improving  the  methods  of  re- 
esarath  organisation. 
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Stable  relations  between  varioiis  research 
organizations  will  be  worth  while  only  if  some 
mutual  beueiitB  can  accrue.  Th^  can  be 
Imnii^t  about  by  an  aaubange  or  latenibango 
of  *' commoditiea,**  such  as — 

(a)  Sub  joint's  for  rf^earoh. 

(i>)  Specmi  fuciiitied  for  extraordinary  oon- 
ditions,  audi  aa  eatwiua  iiiiwuiw,  eztranaa  of 
temperatures,  etc. 

(c)  Special  pieces  of  expensive  apparatus. 

{d)  Helpful  ideas  on  research  already  in 

(tf)  Candidates  for  employment. 

This  pro8uppo8e>  a  frocdom  from  tlio  secrecy 
which  still  surrounds  the  iudusinai  research 
«l  oarttin  otsaidiationa.  Undve  aeeney  ia 
unnecessary  and  unwise,  but  it  is  only  in  those 
eases  where  imMirity  ia  compatible  with  indus- 
trial progrej»0  that  full  cooperation  between 

the  univenitiea  and  tbe  indoatrioa  4saa  be 
ettscted. 

A  COUPARATIVB  STUDY  ur  LMVKSTIOATIOIfAL 

Aonfima 

This  ^tudy  would  be  distinctly  woiih  whila^ 
b-:t  hffore  the  initiation  of  such  a  morcmcnt 
there  mu3t  first  be  establiahed  more  mutual 
oonfldemoe  than  now  eziata.  A  oomparati've 
etadr  of  tiiia  kind  weald  ha  vaiy  difflmk  and 
■would  nwessitato  the  expenditure  of  much 
timOi  Probably  such  information  could  be 
Moond  by  obtaining  the  reports  regarding  the 
indoatrial  lea  aaidi  laboivatoriaa  in  operation, 
and  there  is  no  reason  why  a  suitable  ques- 
tionnaire could  not  be  prefwred  and  distrib- 
uted, in  Older  to  obtain  information  regard- 
ing TCaearoh  eonditions  and  oooqparatiTe  data 
relating  to  the  oigaaiaatioaa  maintaiaSqg  labo- 
ratories. 

It  would  be  very  usefid  indeed  to  have 
afailable  a  jeaxbook  pcrtaininff  to  NMavcit 

laboratories,  with  the  following  Unea  of  tniioii^ 

mation  :  iii'stitution?,  organizations  or  eoneerns 
supporting  them,  approximate  purpose  of  labo- 
xatory.  diviatooa  of  idfliioe  represented  thotcdn, 
snnnfaotnring  ftdUtiea  diieedy  aaaoointed 

therewith,  approximate  annual  expenditure  for 
maintenance  of  researcli,  number  of  and  par- 
ticulars relating  to  the  tnuning  of  the  mem- 


bers of  the  investigatoiy  atafi^  and,  finally,  a 
list  of  the  scientific  puhlieations  for  the  past 
year.  Such  a  book  might  also  advantageously 
indiide  mention  of  the  epeeial  aqfoiiioMnt  of 
the  laboratories  unlikely  to  be  poaaeoMd  Iqr 
e^crj-  Biniilar  institution. 

The  2iational  Besearch  Council,  tiirough  its 
oonunittee  on  seaeardi  in  edneational  inatitn- 
tions,  could  well  arrange  to  hare  some  one 
whose  solo  duty  it  was  to  coordinate  the  work 
in  university  laboratories  with  reference  to 
general  or  national  walfaNk  While  any 
tempt  which  may  be  made  by  a  national  soci- 
ety or  association  to  secure  cooperation  be- 
tween iudufitriai  and  iubtitutional  laboratorieis 
will  invariably  eneoimtw  the  diffieulty  of  in- 
vested  interests,  an  organization  with  govern- 
mental support  mis'ht  accomplish  much  frtiit- 
f  ul  rebeareh  work  tiirough  institutions  u£  learn- 
ing and  in  aoeh  a  way  that  this  would  be  of 
material  benefit  to  the  institvtioiia  oonoenied» 
as  well  as  to  the  nation. 

K.  F.  Baoon, 

Okaibrmaak, 

C.  E.  K.  Mees, 
W.  H.  Walkkb, 

}k£.  U.  WillTA-KER, 

W.  B«  WBimT 

PrrTSBimoH,  Pa., 
Deeember  15,  1016 


BCIBNTIFIC  BVBNT8 

THE  COHTROL  OP  TUBERCULOSIS  IH  FRANCE 
GrOVKBNOB  WHiT^fAv.  of  New  York,  has 
granted  Dr.  Hermann  M.  Biggs,  state  health 
osmmiaaioner,  leave  of  abaanoeto  go  to  IVanoe^ 
at  the  request  of  the  Rockefeller  Foundation, 
to  conduct  an  organized  campaign  to  combat 
the  spread  of  tuberculosis  among  noncombat- 
anta.  la.  a  letter  to  Gofemor  Whitman,  Mr. 
J^me  D.  Gfeene^  aeoretaiy  ol  the  fbnndation, 
wrote: 

Vv  90ia»  time  past  our  representatives  in 
TiaDBe  have  Immi  wcaA  imprwcd  by  the  need  of 
effeolln  aieasures  for  the  relief  and  control  of 
taberenloda.  A  number  of  vohintaiy  Amerioaa 
agencies  in  Fraaee  have  emrted  thnuMivM  wttli 
^'nmt  seal  to  arotue  the  Rympathy  of  tbe  American 
public  and  to  do  what  eoold  be  done  to  provide 
hospital  oare  for  tb«  more  uxgant  eaaea  that  have 


L 


Digitized  by  Google 


40 


SCIENCE 


[N.  a  T«i.  ZLT.  JXo,  USO 


«ome  under  ofaMrmtUnu  ▲  cominttt»»  of  Frouh 
dtiMui  kas  also  iMtt  «rgaaiMd     «iloM  floo|wr»> 

tion  with  th«  gOTenuneut,  and  appeals  have  been 
made  to  oa  on  bohaLC  of  tiio  wwk  undertaken  bj 
thin  MMnmittoo. 

In  response  to  the  appeaU  we  have  receiveil,  our 
repreeentativeB  haTS  mada  »  careful  preliminaiy 
etady  of  tiio  attiutiaii,  and  fha  tiuateca  of  tiia 

Rockefeller  Foundation  hata  bOOn  so  impressed 

with  the  gnmtf  of  tba  naad  ttat  tbegr  have  de- 
cided to  take  alepa  to  aaeertafat  daitdtdj  ^  llMi 

along  which  American  ajmpathj  and  generosity 
eaa  b«  made  most  eSeetim  With  thia  and  in  viewi 
thagr  have  sought  to  Had  fha  maii  who  b  aO  fha 
country  was  best  qualified  both  as  a  physician  and 
aa  a  pablie  health  adminiattator  to  atodjr  the 
ntnatiOB  in  Traaee  aad  to  dataradna  fha  linea 
along  which  help  could  best  be  givea. 

Thej  have  had  ao  dUBeol^  in  making;  up  their 
miiids  that  Dr.  Banaan  SC.  Hggs  mm  the  nan 
whose  character  and  attainments  best  fulfilled  the 
reqaiiemante  of  the  eaaa.  Thej  realized  that  it 
troold  be  addag  a  great  deal  of  Dr.  Biggs  to  naka 
the  sacrifice  involvod  in  a  visit  to  France,  and  that 
the  atate  of  New  York  hnd  the  fliat  elaim  oa  hia 
aarrteea.  They  felt,  however,  that  if  it  Aoald  ba 
the  happy  result  of  Dr.  Biggs 's  going  to  Fiaaoe 
that  the  benaflta  of  liia  loog  and  woaderfaUlf  fhilt- 
ftd  aarviea  in  New  YvA  eoold  be  andlad  of  in  tiie 
organization  of  the  campaign  in  that  eountrjr,  the 
effect  in  terna  of  homaa  welfare  would  ba  ao  largo 
and  tar-reaelriBg  aa  to  eooatttata  a  fvy  atmac 
claim  both  on  his  public  spirit  and  apoa  tiia  gaa* 
erosity  of  the  state  of  New  York. 

During  Dr.  Biggs's  absence  Dr.  Linsly  R. 
Williams,  deputy  commissioner,  will  be  acting 
oommiaaiooier;  Dr.  ICatChiaa  NieoQ,  3t^  now 

secretary  of  the  bonrd,  will  bo  acting  deputy 

mmm5s«ioncT,  and  Dr.  John  A.  Smith,  at  pres- 
ent sanitary  supervisor,  will  act  as  secretary. 

THK  NATIONAL  PARKS  CONFERENCE 
Fkder  the  auspices  of  the  National  Park 
Service  of  the  Department  of  the  Interior 
tiiere  waa  held  in  Khe  awiitoiriiim  of  tho  Neir 

National  Museum,  Washington,  D.  C,  on  Jan- 
nary  2,  3,  4.  5  nnd  0,  1017.  a  Nationnl  Pflrka 
Conference,  at  which  many  important  papers 
and  laotnna  were  preaented.  The  pngstm 
indttded; 

Our  Nutionnl  Pnrk^:  Frnnklin  K.  Lane,  secr^- 
tai7  of  the  interior;  Benator  Beed  Smoot|  of 


rtah ;  Bopvaaaatativo  Scott  I^rris,  of  Oklahoma; 
Represientallie  Irvine  L.  Lanraol*  at  WlaeoMln; 
Carl  Vroomaat  *mUt$M  mmHuj  e(  agiiaaltaie; 

£aoa  Uill*. 

Ohnadian  Natioaal  Faihas  X  B.  Baaidn,  aaafr> 

missioner  of  Dominion  Fada^  dapaitaMBt  of  tta 
lAterior,  Panada. 
The  Publis  and  the  Katiottal  Fails:  Hoatoa 

Tliompson,  Jr.,  assistant  attorney  general. 

UniTvai^  Claaaee  in  the  National  Parka:  Pro- 
lliBHer  IL  If.  Ldmeati,  of  Oe  TTidvmltf  of  Mlnna- 

sota. 

Publie  Schoole  and  the  National  Parka:  Phil- 
ander P.  daxtoa,  v.  S.  OamniariiMr  «f  Bdaeap 

tion. 

National  Parks  as  a  ScieotUto  Aaaat:  Dr. 
Obailea  D.  Walcott,  secretary,  SndtiiaOBiaii  laM- 

tution. 

Teaching  by  Picture:  Gilbert  H.  Oroaranor, 
editor,  KaUmtdt  Geographic  Maffottme. 

The  Fiunter  and  the  National  Parks:  William  H.  I 
Sobnaa,  head  curator,  NatiOBal  GaUarj  of  ArL 

The  Photograplwr  and  Hba  Nattenal  Parha;  IVad 
H.  Kiser.  ' 

National  Foioeta  and  National  Parka  in  Wild  j 
Ufa  Oooaatvation:  Bemy  B.  Graves,  foreater  and  , 
chief,  Forest  Service.  | 

Hie  YaUowitoae  £lh  Herda:  K  W.  Nelaon» 
eblef  of  the  Boraan  of  Bielogieal  Sorra^. 

Future  of  the  Antelope:  E.  Lester  Joneaf  BBper- 
intendeaty  Ooaat  and  Gaodetia  Sorraj. 

Natiaoal  ICoanamrta  aa  WOd  Anfual 
ries:  T.  8.  Palmer,  assistant  in  charge  of  Qeme 
Preeerratioa,  Bnreaa  of  Biological  Snrvaj, 

Ofloaana  of  Oaajrona:  Bapraaenlatiw  Sbaeoa  D. 
Pe*s,  of  Ohio. 

The  Survoy'a  Ooatribution  to  the  National  Parh 
Ifovamentt  Dr.  Qeorga  Otia  Bodlh,  dinetor,  XT.  S. 
Geoloijicil  Survey. 

The  Problem  of  the  Gieatar  Seqpoia:  Bepre- 
aentative  Tnderiek  H.  OiOett,  «f  MawaalmaaMa.  I 

Perhi^  0«r  Qfaetaat  nattaoal  Parkt  Bnea 
KiUe.  ; 

The  Tehipite  Valley  and  Xlaga  Ohnyoeit  Bobart 
Sterling  Yard. 

The  Top  of  America— Mount  Whitnej:  Bmacaon 
Roogh. 

A  FRENCH  NATIONAL  PHYSICAL  LABORATORY 

The  question  of  national  laboratories  of  j 

aeiwitifle  xoaoardi  haa  been  hron^ht  forward  i 

recently  in  France.    In  the  Complea  rendus  ' 

of  the  Arademy  of  Scionces  for  November  13,  I 

as  simimarized  in  Naiure,  is  a  preliminary  ' 
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report  by  a  committee  composed  of  j^rif.  Jor- 
dan, Lippmaxm,  Emile  Ficard,  d'Araonyal, 
HaUer,  A.  Lacroix,  Ti^eraud  and  Le  Ohatdier 
on  Hub  question.  It  is  pointed  out  that  all 
the  great  indu-stTial  nntions  possess  national 
laboratories  of  scientific  research,  f^atematically 
diMoted  towards  the  study  o<  tiwhttiflsl  prob* 
lems.  The  National  ^lysical  Laboratory  iu 
ZnglBiid.  the  Bureau  of  Standard?  uiid  tlie 
Carnegie  Institution  in  the  United  States,  the 
PbytiksHselie  Baiahsaiistalt  and  fhe  institntes 
founded  hf  the  Wllhebn  Ge«ollsrliuft  in  Gev 

toany  are  given  as  exnmples.  Franco  lias  no 
corresponding  institution,  and  after  a  fxUl 
Aseoflnon  of  fhe  qnestious  of  control,  staff, 
end  traik  to  be  done,  the  followinff  nsolntian 

Wa^  nnnTiiniously  carri(Hl : 

The  Academy  of  Sdeocea,  eouTineed  of  the  ne- 
muuHj  of  organinag  la  VnaeOf  in  a  aTstoniatie 

inaniior,  cortnin  scientific  rcsrarclie^i,  expresses  its 
wiah  that  a  NaUooal  Physieal  Laboratory  should 
bo  ttattad,  for  tiw  pro— eatioa  of  admiMile 
searches  useful  to  the  progress  of  industry.  As  in 
other  oountries,  this  laboratoiy  would  be  placed 
imdar  the  aoa:^al  asd  diioetion  of  the  Aoadaniir 
of  ticlonfos 

On  Novfinber  27  tbis  (lUe^tioii  was  further 
considered  by  the  academy,  and  it  was  sug- 
gested that  the  general  direction  of  the  labo- 
ratory should  be  entnuted  to  •  oovneil,  tme 
half  of  the  members  to  be  nominated  by  the 
academy,  one  quarter  representatives  of  the 
state  departments,  and  the  remaining  quarter 
dflikgnted  by  the  prinoipel  indnttriiil  intensts. 
Certain  cxistinj^  state  laboratories  might  be 
affiliated  to  the  national  laboratory.  A  oon- 
sidetsble  grant  for  establishment  and  mainte- 
nance win  be  neeesssxy. 

DSDIGATIOV  OP  THE  NEW  TOItZ  STATB 

MUSEUM 

Although  the  New  York  State  Museum  at 
AJhauy  has  been  open  to  the  puhlio  for  some 
months  past,  it  seemed  wise  to  Ham  ncents  of 
the  uiiivfrslty  to  liriuf;  tlio  pulilic  into  »-h>3i'r 
touch  with  the  new  museum  by  formal  dedi- 
catory exercises.  Th^  took  place  in  the 
chancellors'  hall  of  the  educetion  buildiof  nt 
Albany  on  the  afternoon  and  evening  of  Fri- 
day, Deoemher  29.  The  afternoon  exercises 
eqnsigted  of  n  series  of  addresses  from  eminent 


speakers,  each  representing'  a  spooial  phase  of 
community  interest  in  the  musetmi.  The  Hon- 
orable Charles  B.  Alexander,  ohairman  of  the 
regents  committee  of  tiie  State  ICnroum,  pre- 
sided, and  the  siieakers  were  President  John 
£L  f  inle(y  on  behalf  of  the  university  and  the 
educational  system  of  the  state;  Senator  Etenry 
M.  Sage  on  behalf  of  the  state  government; 
Doctor  Francis  Lynde  Stetson  on  behalf  of  the 
people;  the  Honorable  Charles  D.  Waloott, 
q^eakinflr  as  a  reprssentatiTO  of  seieiifle  in  its 
broadest  sense,  and  DiMotov  John  )L  (AariBe 
on  behalf  of  the  inusenm. 

In  the  eveniog  the  principal  address  was  by 
OolMMt  Theodore  Booaevtlt,  wlio  spoke  vndor 
«he  tide  "I^netive  Scientific  Scholaxehip," 
and  g^ave  an  interesting  speech  to  a  larpe  audi- 
ence. Colonel  Booaevelt  was  introduced  by 
Gorevnor  Charles  8.  Whitman,  who  rerj 
happily  set  forth  the  valne  of  the  research 
work  of  the  scientific  corps  attached  to  the 
museum.  The  evening  exercises  were  felic- 
itovs  and  sneoessfgl  throughout,  and  were  fol- 
lowed by  a  reception  in  the  halls  of  tiie  mo- 
seum.  Colonel  "Roosevelt's  address  on  this 
occasion,  or  the  part  of  it  that  related  espe- 
cially to  his  seientifie  tiieme,  baa  been  alroady 
printed  in  Science,  and  all  the  addresses  of 
the  occasion  will  be  published  as  a  bulletin  of 
the  univearsity. 


BClBimnC  1IOT88  AMD  MBWB 

FKOIBsaOB  TUASK  D.  Adams,  of  McQill  Uiu* 

ver-sity,  ha?  been  oh.^ctcd  pre-^ident  of  the  Geo- 
logical Society  of  America.  I>r.  Charles  F. 
Berkey,  of  Colombia  UniTenity,  oontinues  as 
acting  secretary,  in  the  abesnoe  in  the  Arotio 
xcffiona  of  Dr.  E.  O.  Hovey. 

OmrFRs  of  the  '^fathemntical  A=-oeiation 
of  America  elected  at  the  New  York  meeting, 
on  December  29,  are:  President,  Florian 
Oajori,  Colorado  College;  Vice-pr«$idtnU, 
Oswald  Veblen,  Princeton  nniver«ity,  and  D. 
N.  Lehmer,  Unive:raity  of  California;  Secre- 
tary-treasurer, W.  D.  Cairns,  Oberlin  College; 
M$mher$  of  the  Council  to  serve  until  Janu- 
ary, 1920:  E.  R.  Hedrl.  k,  Tnlvc  rsity  nf  "Nfis- 
souri;  Helen  A.  Merrill,  Wellesley  Coll<^o; 
B.  £.  Moritz,  TTniveiaity  of  Wtthington ;  D.  EL 
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Sniith,  Colurnuifl  Tii i versify ;  ^T(  fnhcr  of  ihe 
Council  to  take  the  place  of  Florian  Oajori 
(eleeted  prayent):  E.  Y.  Huntington,  H«r- 
Tard  Uaivanitr. 

Dr.  F.  W.  Taussig,  professor  of  political 
economy  at  Harvard  Univer-ity.  is  reported 
to  have  accepted  the  chairuiao^ip  of  the 
twriff  ooanmiflaioii  onaied  by  tlM  pnaeiit  em* 
gress. 

The  title  of  emeritus  profe-isor  of  physics  in 
the  University  of  Loudon  Las  been  conferred 
l»y  the  senate  on  Dr.  F.  T.  Tvonton,  lAto  held 
tho  Quain  chair  of  physics  tmtil  X915. 

Dr.  a.  Yeosin,  director  of  tho  Pnsteur  Insti- 
tute of  Indo-Chlna,  has  been  awarded  the 
LoflMRe  piiae  for  the  pnniit  year  for  lua  miA 
on  aati-plagUQ  aerum. 

Privat-Dozent  .T.  K\"nr.E,  of  the  University 
of  Vienna,  has  been  awarded  $200  by  the  Aus- 
tnan  Amthmy  of  Soienoea  to  eontiaiVa  Ua 
eqieriiiMQtal  naeaiehea  on  kpfoay. 

Mn.  William  Grl'-Vow,  eiglitv-sovpn  years 
old,  who  was  for  thirty-six  years  custodian  of 
the  United  States  Military  Academy  Observa- 
tory at  West  Point  and  a  aldlled  instmment- 
maker,  died  on  January  5. 

A  roRnK.^ro?n>K?fT  Tvrites  that  Mr.  Orville 
Wright  hus  moved  into  his  recently  completed 
labotatorfea  at  Dajton,  Ohio.  Tho  death  of 
Wilbur  Wright  a  year  ago  cause<l  tlm  rtusnen- 
siou  of  work  on  the  problems  of  aviation  for 
a  time.  But  in  November  Mr.  Wright  re- 
aiuned  flsring  at  his  aviation  field  and  dxcfpped 
his  experiments  only  when  the  winter  wcatlier 
interfered.  Mx.  Wright  states  that  there  are 
eertain  eaparimenta  having  to  do  with  the 
tlieorctical  side  of  aeronautics  which  the 
Wright  brothers  luid  made  prior  to  1905.  They 
gave  up  ezperimentatioa  for  ilying.  One  of 
the  eKperiniMtts  wiih  which  OrviUo  Wright 
will  Inuy  himself  is  the  wind  fimnel.  He 
boaran  observing  the  effect  of  wind  ctJrrcnts  on 
plane  surfaces  early  in  the  year.  As  soon  as 
aprlBg  comes,  Mr.  Wright  wiU  begin  fiying 
again  at  his  aviation  field  and  will  continue 
his  experiment?  in  the  now  laboratories. 

Pbofessob  raEDE&iCK  E.  Beeituut,  of  the 
department  of  chemistry  of  the  Oolkgo  of  tiie 
0it7  of  New  Torl^  haa  iaened  a  mwrt  to  the 


X(  \v  Y(irk  I^ection  of  the  American  Chemical 
Society,  urging  a  statistical  investipntion  of 
the  chemists  of  the  United  States  so  that  the 
oomdittona  of  employment  and  opportnnitiea  £wv 
young  men  entering  the  profession  mny  be 
asoertained.  The  committer  appointed  by 
Dr.  7.  Merrtt  Uatfliews,  chairman  of  tho  New 
York  Section,  consists  of  Professor  Frederick 
E.  Ercithut,  chiiirinan ;  Elwood  Heoriflk, 
Beruhard  C.  ITcss*'  and  Otto  H.  lUmn. 

Db.  Ricjuro  M.  Pkakck,  the  Juim  Herr 
Museer  prciBMor  of  leeeareh  medicine  in  the 

University  of  Po!in5.\lv;inia  and  adviser  in 
medical  education  to  the  International  Health 
BoBid  of  the  Rockefeller  Foundation,  sails 
on  January  15  for  Argentina  and  Urogmqr 
to  study  medical  conditions  in  these  countries. 

A  cuAVT  of  $2r>0  has  been  made  by  the  0.  M.  ^ 
Warren  Committee  of  the  American  Academy 
of  Arte  and  Seiaioea  to  Profesaor  E.  L.  Hail^ 
of  Harvard  TTnivc-rsity,  for  the  inve.-tipation 
of  certain  properties  of  sea  water  at  the  Ber* 
muda  Islands. 

Thb  Asaodation  of  SOHtaxy  Surgeona  of 

the  United  States  has  announced  the  results  of 
the  Henry  S.  Wellcome  priTie  competition. 
Capt.  Mahlon  Ashford,  of  the  Army  Medical 
Obfpe.  who  wrote  on  "The  Organiiation  of 

Medical  Officers/'  was  awarded  a  f^'oh]  medial 
and  $300.  A  silver  medal  and  $200  was 
awarded  to  Assistant  Surgeon-General  W.  C. 
Rueker»  of  the  Public  Health  Serrioe^  whoaa 
e=say  was  entitled:  "The  Influence  of  the 
European  War  on  the  Transmission  of  the  in- 
fections of  Diaaaaoi.*' 

Chdbb  the  Hnter  Foundation  tho  faeohy 
of  the  Univanify  and  Bellcvue  Hospital  Med- 
ical Oolle^e  annotincpsi  fire  lecturen  by  Pro- 
fessor Archibald  B.  Macallum,  of  the  Univer- 
sity of  Toronto*  on  ''The  Diatrihvtion  of  £i- 
organic  Coniponnds  in  Aiiiinal  and  Vegetable 
Tissues  and  the  Forces  that  determine  it." 
These  lectures  began  January  8,  at  4  o'dook, 
at  the  Oamegio  Laboxatoiy,  and  wiU  oontinua 
dally  at  the  same  hour. 

Dr.  Forest  Ray  Moulton,  professor  of  as- 
tronomy iu  the  University  of  Chicago,  will 
give  in  Februaiy»  five  lectoma  at  Western  &»• 
serve  UmTsrsily  on  the  UaeKide  Foundation. 
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Wb  learn  from  Nature  that  a  fnud  ie  being 
raised  to  purchasfe  the  very  valnaWc  sriontific 
libiazy  of  the  late  Professor  Silranvis  Thomp- 
■on  and  to  pTownt  it  to  tiw  hrtitiitf  on  of  Etee- 
trical  En^nean  u  a  nemorial  of  hia  life  and 
work,  the  library  to  be  accessible  to  the  public 
on  the  aame  conditions  as  the  Konalds  Li- 
bnsy.  Those  wlio  wjdi  to  oubMribe  to  this 
fund  or  to  b«T»  further  infonnation  regrnrding 
it  are  requested  to  eomiminirate  with  Mr.  W. 
M.  Mordey,  82  Victoria  Street,  London,  S.W. 

A  COBBESPOXDENT  writes :  "  In  the  death,  on 
Beeflmber  8,  of  Dr.  Hesbert  ArmigtaMl  B»m 
prof^sor  of  nuithoniatios  and  somotlme  pro- 
fessor of  physics  nt  th<>  University  o£  Alabama, 
there  passed  a  true  gentleman,  and  thousands 
of  liis  past  Btadenta  trill  enr  keep  mtbin  their 
hearts  a  warm  appreciation  of  hia  kindly 
friendliness  and  sterling  worth." 

The  death  is  announced  of  Mr.  William 
Ellifl,  F.R8.,  in  hia  eagfaty-nintib  year.  lb. 

£llis  was  formerly  superintendent  of  tlie  "Shxg- 
netical  and  Meteonjlogieal  Braneli  of  the 
Soyal  Obsenratoiy,  Greenwick.  He  joined 
the  Ohaervatojy  in  1941,  and  waa  attached  to 
the  astronomical  department  until  1874^  ha,T- 
in^  diiriiip  the  preceding  eighteen  years  been 
in  charge  of  the  chronometric  and  electric 
brandi. 

Dr.  Batkovd  Trtpbb,  fonner  profeeaor  of 

pathologic  anatomy  at  the  Lyons  School  of 
Medicinei,  has  died  at  the  age  of  ■erenl^'eigbt 
years. 

Word  haa  oome  to  this  eonntry  of  the  death 
on  the  battlefield  at  Artoia,  Franco,  on  Sep- 
tember 15,  1015,  of  Dr.  Bernard  CoUin,  of  the 
Staff  of  the  zoological  station  of  the  Univer- 
aitjr  of  Montpelier,  eitnated  at  Cette.  Dr. 
CoUin  had  made  n  brilliant  rcH-ord  by  his  re- 
searehes  on  the  cytology  of  the  Suctoria  and 
was  regarded  as  one  of  the  most  promising  of 
the  younger  protozoologiato  of  Franee. 

* 

VNIVBRSITY  AND  EDUCATIONAL 

NEWS 

The  Cnivcr?ity  of  Cincinnati  has  received 
by  tlie  will  of  I  raaciit  H.  Baldwin,  of  Ciuuiu- 

natiy  a  beqpieat  of  approximatdy  |67ft,000  f» 
the  naapeeified  nsea  of  tlie  nniTeni^. 


JamsaOK  Hbdicai.  Com  eqe  at  Philadelphia 
hn3  received  fl  gift  of  $150,000  from  Miss  Anna 
J .  Magee  to  endow  the  Magee  professorship  for 
flie  praetiae  of  medieine  and  elinieal  anrgery, 
now  held  by  Professor  Thomas  McCra*-.  Dur- 
injr  the  year,  tlie  college  has  reeeired  $100,000 
from  Daniel  Baugh  to  establish  the  provost 
profBaaordup  of  therapeutics^  held  by  Dr. 
TTobart  A.  Hare,  and  an  equal  sum  from 
friends  of  the  college  to  endow  the  Samuel  D. 
Gross  professorship  of  surgery,  held  by  Dr.  J. 
Ohalmera  Da  Ooeta.  It  is  nndenrtood  that 
these  gifts  are  intended  to  make  uimecessary 
the  meriting  of  the  Jefferson  Medical  College 
with  the  Medical  School  of  the  University  of 
PetuttyWania. 

Tn  board  of  traatees  of  the  Emma  Willard 

School,  Troy,  N.  Y.,  annoimces  that,  continu- 
ing her  bonevolonce  toward  this  school  and  the 
new  Russell  Sage  College  of  Practical  Arts, 
Iba.  Snaaell  Sage  has  given  1800,000  toward 
the  advancenient  of  the  work  of  this  latter 
institution,  the  only  requirement  being  that 
the  money  so  given  should  be  used  the  same 
nay  aa  the  original  gift  of  a  like  anoont  a 
year  ago  to  eetabliah  the  eoUegei. 

Friends  of  the  University  College  of  Wales, 
A]>eryRtwTtli,  hare  expressed  their  intention  of 
contributing  £100,000  to  the  funds  of  the  col- 
lege, subject  to  a  reaerration  of  their  right  to 
make  proposals  to  the  eovoeil  aa  to  either  the 
eapital  or  the  income. 

Habold  Vf.^tch  Bozell,  E.K.,  diris-tor  of  the 
University  of  Oklahoma  Electrical  Engineer- 
ing School,  is  temporarily  senring  on  the  Shef- 
field Seienti£e  Sdiool  faeulty  <rf  Yale  Uni- 
Tcrsity.  Dr.  Alois  Francis  Kovarik  has  been 
appointed  assistant  professor  of  physics  in 
the  school. 

AfB.  F.  K.  Gbiffith,  Jr.,  AJJL  of  Washing- 
ton TTniTersily,  ^rbo  has  been  researbh  assistant 

in  physiology  at  Tolane  UniTersity,  has  been 

elected  assistant  professor  of  biology  nt 
iS  aithcm  Methodist  Unirer^^ity,  Dallas,  Texas. 

De.  H.  a.  L.  JiBUKK,  vice-chancellor  of 
Sheflield  University,  has  been  api>ointed  presi- 
dent of  the  Board  of  £dnoation  in  the  nev 
British  cabinet. 
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DISCUSSION  AND  CORRESPONDENCE 

A  CASE  OF  SYNCHRONIC  BEiiAVlOK  IN 
PHALANGID^ 

A  RECENT  article  in  this  jouriml  by  Wiillaoe 
Craig  on  "  Sjnohromsia  in  the  Rhythmic 
Aetivities  of  Animab"  Teadls  to  mind  an  ob- 
servation that  I  made  near  Austin,  Texas,  in 
1909.  At  tbf  time  of  the  oh=crvntion  I  made 
some  field  notes  from  which  the  following  de- 
■criptiott  is  iaiken. 

While  engn^icd  in  hunting  TariottS  J^pci  ies 
of  rock  lizards  I  located  a  vast  colony  of 
"  harv^tmen,"  which  I  identified  as  belonging 
to  the  genus  Liohumum,  lestiag  during  the 
day  on  the  under  side  of  an  overhanging  abelf 
of  mck  on  a  precipitous  hillsiflc.  Tn  a  some- 
what circular  area  of  nearly  five  feet  in  diam- 
eter Hie  harfeatmsn  wen  iMU&ad  eloedj  to- 
gether in  almost  unbelievable  nunabera.  I  esti- 
mated that  there  were  Wtween  otip  nnd  tvro 
thousand  in  the  colony.  When  I  first  saw 
tilem  they  were  all  hanging  from  the  eeiling, 
as  it  were,  perfectly  motionless,  but  when  I 
enmp  within  about  six  feet  of  them  thoy  Ix'jrnn 
a  curious  rhythmic  danoe.  Without  changing 
tbeb  foot'holds  they  raised  theb  bodiei  up  and 
down  at  the  rate  of  about  tliree  times  a  sec- 
ond, and,  curiotisly  enough,  tho  mnvpTncnt  of 
the  entire  lot  was  in  the  most  perfect  unison. 
^Rue  perfonnanoe  ww  Vst^  up  for  orer  a 
minute  and  then  stopped  gradually  as  though 
from  exhaustion.  T  then  pokr>d  a  few  of  tho 
nearest  individuals  with  a  stick  and  these 
immediately  resumed  the  rhythmle  up-and- 
down  movement,  which  spread  quickly  over 
the  •whole  group,  but  died  (hnvn  in  less  than 
half  a  minute.  When  I  once  more  stirred  up  a 
few  indiriduals  they  gave  a  few  rbytiimio  re* 
sponscs,  which  stirred  the  whole  cohmy  npain, 
but  only  sliphtly.  After  thi?  a  number  of  indi- 
viduals began  to  crawl  about  and  it  was  no 
longer  possible  to  sUmnlato  the  ihythmio 
bdhavior. 

When  the  colony  was  first  seen  it  wn<i  notfi 
that  the  long  legs  of  neighboring  individuals 
were  closely  interlocked  and  this  meehamsm 
was  siifiicient  to  aooount  for  tho  transmission 
of  stimuli  from  one  pnrt  of  thp  polony  to  an- 
other. It  should  be  noted  especially  that  the 
riiythm  was  not  perf eedy  qmehroaotu  at  -ttie 


beginning,  but  became  eo  after  a  few  fecond-;. 

Possibly  synchronic  flashing  m  lire-tiies  may 
be  eaplained  as  the  result  of  a  somewhat  sim- 
ilar tranamisMon  of  stimnli.  One  llaah  atinn* 
lates  others,  which  at  first  mi<>ht  laj?  -^I'l^htTy; 
but  soon  a  synchronism  is  built  up  in  a  limited 
region,  such  as  one  bush  or  one  tr^  Such  a 
syuchvoniam  might  be  tnnamitted  to  a  whole 
field. 

It  would  be  interesting  to  know  whether  any 
other  naturalist  has  ohaerred  the  type  of  be* 
haTior  herewidi  described  fw  theTPbalangidn. 

H.  H.  Nawiun 

ITiavmnr  or  Obhmo 

THB  SOPPOBBD  tTNCmOHAI,  nUkiHINO  OV 

FIREFLIES 

I  WAS  very  mneh  interested  in  reading  the 
article  fay  H.  A.  AUard,  entitled  "The  Syu- 
elironal  Flashing  of  Fireflies,"  wliicb  appeared 
in  Science,  November  17,  1910.  Some  twenty 
years  ago  I  saw,  or  thought  I  saw.  s  fsynehronal 
or  simultaneous  flafthing  of  fireflies  (Lampy- 
ride).  I  oould  hardly  believe  my  eyee^  for 
snoh  a  thing  to  ooeor  among  inseete  ia  oer> 
tainly  pontrnry  to  nl!  nntiirnl  lfiw<!.  Howerer. 
I  soon  solved  the  enigma.  The  apparent  phe- 
ncHuewm  was  eaused  by  Hie  twitobing  or  mid* 
den  lowering  and  raising  of  my  eyelida.  The 
insects  had  nothing  whatsoever  to  do  with  it. 
Many  times  in  the  past  twenty  years  I  have 
proved  that  my  solution  was  correct. 

Philip  Laurent 
TKXMMBD  MAoaziNns  ahp  ■mcziHcr 

BZPBKTt 

To  TRS  "Eoaon  of  Scmvct:  I  have  been 

reading  your  article  on  page  13  of  Science 
fur  .January  5  entitled  "  Science  and  the  Cost 
of  Paper"  and  am  very  sorry  that  the  price 
oi  pa^  liaa  imaeeaed  to  aueh  an  extent  that 
yott  have  to  make  a  material  eihange  in  Qa^ 
n^cF..  I  understand  your  position  and  am  not 
objecting  the  slightest  to  what  you  are  doing; 
but  I  do  want  to  make  a  protest  againet  thie 
popular  efficiency  humbllgt  because  it  seema 
to  nic  thnt  people  nre  rnTininf?  the  efficiency 
matter  into  the  ground.  It's  ail  nonsense  for 
any  elBdency  eipert  to  asy  timt  the  opeeiinff 
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of  ScrEXCE  by  hand  cost  scientific  men  $10,000 
per  year.  Of  oourse  it  might  if  men  sat 
down  and  opened  tho  magariiw  and  then  after- 
wards read  it  through,  hat  I  ha.Te  ehniyB  found 
timt  I  got  more  out  of  an  unopened  magazine 
than  an  opened  one,  because  I  would  more 
oaiefnUy  wnnnine  a  negadne  that  I  had  to 
than  one  that  was  opened ;  because,  as  I 
opened  it,  I  either  read  tlio  magazine,  or  if  I 
didn't  want  to  read  the  articles,  got  a  rough 
idea  ef  them  aa  I  opened  tiie  magaalha^  and 
for  that  teaaon  lAenever  poeaiUe  I  trgr  to  get 
aa  unopened  mn^aKine. 

We  are  losing  in  this  nonsense  regarding  effi- 
eiency  a  good  deal  of  the  hnman  intaieit  in 
nMB  in  our  employ  and  it's  a  great  quntum 
to  my  mind  if  efHoiency  is  not  doing  more 
damage  than  good.  BL  P. 

[The  editor  shares  to  a  certain  extent  his 
correepondeDt^  prejudice  against  trimmed 
magazines  and  efficiency  experts.  An  un- 
trimmed  journal  looks  as  if  it  were  waltinfr  for 
careful  reading  and  the  bind^;  a  trimmed  one 
£or  a  haalgr  glaaoe  and  the  -waat^-paper  beahat. 
This,  however,  is  a  matter  of  aaaodatkn, 
which  is  already  clianpring'  with  general  iwa?p. 
Trimmed  magazines  and  eihcien(7  experts 
lia^  appoMntljr  anived.  We  mmt  get  wed  to 
the  one  and  treat  the  oUier  with  diMteCion.] 


SCIENTIFIC  BOOKS 

Die  Kvltw  der  Gtgenwart.  Hcrausgegeben 
Ton  Paul  HmmBMi.  Tail  IIL,  Abdg.  IIL 

Physik,  S7fi?.    Teul^ncr.  1916. 

During  the  past  two  ycnrs  much  has  been 
written  about  KiUtur.  There  has  been  a  tcnd- 
enoy  in  the  Engliah-apealdiig  world  to  identify 
it  with  "culture,"  a  t(^rm  which  with  us  is 
variously  defined.  While  our  tJictionaries  may 
give  as  the  equivalents  of  culture  the  follow- 
Ing:  knowledge  developmentr  tike  training  of 
the  mind,  tlie  intellectual  side  of  civilization 
— the  more  common  use  of  the  English  word  is 
associated  with  refinement,  taste,  maunerti.  It 
la  thia  common  me^ng  whidi  leads  Stqihen 
Loneock  to  ?peak  of  a  cultured  man  a^  "one 
who  has  acquired  a  silk  hat  and  the  habit  of 
deeping  in  pyjanaaa."  Associating  culture 
with  sefinement  tre  generally  titink  of  it  as 


denoting  Icnowledg^e  of  fliie  arts,  of  music, 
literatxire,  language,  especially  ancient  lan- 
guages. Indeed,  John  Bright  complained  that 
tiw  only  neoeaaaiy  qvali&sation  of  a  onltimd 
man  was  that  he  possess  a  smattering  of  two 
dead  languages,  Latin  and  Greek.  Gradually, 
however,  we  are  getting  away  from  identifying 
culture  with  a  knowledge  (diiefly  of  langoages* 
living,  dead  and  half  dead,  with  taste  and 
manners,  and  are  coming  to  view  it  as  ^  that 
complex  whole  which  includes  knowledge, 
belief,  art,  morals,  law,  custom  and  any  other 
Cflpahilities  and  habits  acquired  by  man  as  a 
member  of  society."  In  this  view  we  are 
approaching  the  idea  of  '^Eoltar"  as  set  forth 
In  thia  Tolnme  and  its  oompanione  in  die 
series.  In  passing  it  should  be  noted  that  even 
among  Germans  there  are  a  variety  of  views 
oonoerning  "Kultur."  Professor  Munst^r- 
beig  defines  it  as  "the  consciousness  of  na- 
tionalism, tlie  anl)ordlnation  of  the  individual 
to  the  national  ideal."  But  if  one  desires  to 
asoertain  ike  meanii^  of  ''Eultor"  as  here 
set  forth,  one  should  read  die  760  pages  of 
this  volume  whieli  Is  concerned  only  with 
physics.  One  then  should  survey  the  contents 
of  the  other  fif ty-eeiren  volumes  of  the  "  Kul- 
tur  "  series. 

The  fifty-eight  volumea  comprising  "  Die 
Snlture  der  Gegenwart"  are  divided  as  fol- 
lows: fovrteen  are  devoted  to  rdigion,  phUoS' 
ophy*  Uteratme^  nnialoi,  art;  ten  to  hiatoiy« 
economics,  the  political  and  social  sciences; 
nineteen  to  mathematical,  natiu'al  and  med- 
ical sciences;  fifteen  to  technical  sciences. 

In  the  volume  nnder  review  there  is  pr*' 
sented  the  philosophical  evolution  rather  than 
the  history  of  physics.  ld-"as  are  traced  from 
their  origin  to  their  present  fullness.  One  is 
thns  able  to  observe  how  the  contrSbutions  of 
the  suooeeding  centuries  and  decades  compare 
with  one  snotlur.  Tt  is  interc-^tinp  to  note 
that  in  the  article  on  mechanics,  which  may 
be  regarded  as  the  eUint  portion  of  idiysioe^ 
thirty-six  pages  suffice  to  bring  the  anbijeet  to 
near  the  end  of  the  nineteenth  eentnry  and 
twenty-five  pages  are  given  to  tlie  development 
during  the  past  generation.  In  tlie  other 
thirty-five  articles  thirteen  are  almost  en- 
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tildy  conoemed  witli  tlie  developrnents  of  the 
pMt  twenty-five  years  and  the  other  articles 
«zie  largely  taken  up  with  attdi  defaiomwnl 
dmoiuly  pbTnos  is  a  hsw  rabjcat  and  Eidtar 

has  grown  in  recent  years. 

The  thirty-six  articles  in  this  Toluine  are 
eontrflmtad  lu  tiiirty-two  specialists,  all  Qer- 
innns  with  tmo  eroeptiosic — ^H.  A.  Lorentz  and 
P.  Zeeman.  The  nssignment  of  subjecti?  to 
writers  is,  with  perhaps  a  couple  of  exceptions, 
lhat  whidi  an  Axneriean  phjridat  ^nndd  oiaika. 
Thus  H.  Eubeus  writes  on  WinDMtrahhlllg; 
W.  Wein  on  Theorie  der  Warmestrahlung ; 
Dom  on  Experimental  Attmuatik;  Einstein  on 
Theontlwdw  Atomiitik  and  Die  Bektivitito- 
theorie;  Lorentz  on  Die  ilaxwcllsche  ThMWIA 
and  Die  elektronon  Theorie;  P.  Zocmdn  on 
Hagnetooptik;  Lecher  on  Die  Eutdeckungen 
▼on  Haxwdl  nnd  Herts;  Braim  on  Die  Dnht> 
lose  Telegraphie;  Kaufmann  on  Die  Kathoden> 
strahlcn  \ind  Die  ^Rontftcnstrahlen ;  ilax 
Planck  on  Das  Prinzip  der  kleinsten  Wirkung 
nnd  Yeiihlltnls  der  Themie  Biwliiaxider.  We 
arc  rather  surprised  to  see  that  the  article  on 
Die  Po-^itivoii  Strahh>n  is  pivcii  by  Gehreke 
and  fieichenheim  rather  than  by  Btarke.  To 
the  latter  is  aesisned  Dw  ElektriMihe  Ui- 
tungsvermogon.  A  detailed  and  technical  re- 
view of  this  ]aTCP  work  is  here  impossible,  but 
certain  general  characteristics  may  be  noted. 

The  avthon  treat  their  tmpeeAim  topioa<in 
a  general  and  philoeophio  mansar.  One  rather 
?!trikiiifr  point  is  that,  except  in  an  oecftsional 
appendix  and  except  as  they  are  required  for 
Ihe  eondbued  etatonient  el  a  phyaieal  law, 
nathematical  equations  do  not  occur.  The 
render  of  this  volume  will  not  be  troubled  by 
analytical  difficulties.  In  this  respect  the 
artidea  in  thia  Tolnme  offar  ft  itrildnff  oonr 
irast  to  those  on  aimilar  tofdes  in  the  EnuiTdio- 
paedia  Britannica. 

All  of  the  material  contained  in  these  ar- 
tielea  ean  be  found  seatteted  thronffh  the 
earlier  handbooks  or  the  recent  scientific  pe- 
riodicals. Tho  criticism  may  therefore  be  made 
that  thia  volume  tells  a  physicist  nothing  with 
which  he  is  not  already  aoqoainted»  while  it  is 
of  no  Tialtte  to  one  who  IB  not  a  physicist,  by 
reason  of  the  fact  that  the  latter  would  bo 
unable  to  follow  the  condensed  argument. 


This  criticism,  however,  is  rather  fnrr-ci.  Many 
physiciats  who  have  been  carryiug  on  inten- 
•if<a  work  in  limited  fidda  will  find  here  a  veqr 
aeoepilaUe  summary  of  llioae  portions  of  the 
suhi'V'*-  with  tho  literature  of  whioh  tiMQT  hate 
not  been  able  to  keep  in  touch. 

Aa  tiie  ooutrflmton  of  the  artSdaa  in  tiiis 
volume  axe  almost  dl  Germans,  it  is  natural 
that  tho  work  of  German  jihysieists  shonld 
receive  adequate,  perhaps  unduly  favorably 
reoccnifion.  Thus  Hehnholtx  is  given  credit 
for  originating  the  present  elaatrott  theory 
through  tlie  emphasis  he  placed  upon  Faraday's 
statement  conooming  the  absolute  quanti^  of 
deotrioity  anoeiatsd  with  the  partidea  or 
fttoma  of  matter.  Prd>ably  most  physicists 
have  come  to  the  conclnsinn  that  Faraday 
stated  for  electrolysis  in  as  clear  language  as 
it  oould  he  stated  the  lew  multiple  proper* 
tions  of  eleeteiei^  and  matter.^  Helmholtx 
liad  no  more  experimental  evidence  than  had 
Faraday  to  extend  this  law  beyond  liie  fidd  of 
doetrolyaia.  It  reifuired  the  work  of  Sdraster, 
Perrin,  Kaufmann,  Wilson.  J.  J.  Thomaon,  to 
complete  tlie  statenient.  If  w©  are  going  to 
give  credit  along  this  line  to  any  one  betwem 
Faraday  and  these  later  workera*  we  durald 
not  loi^e  •'ipU  of  the  fact  that  in  1871  before 
the  Eritisli  Association.  Johnstone  Rtoney 
spoke  of  the  quantity  of  electricity  appearing 
in  deotrdyais  as  the  noAmiZ  tmtf  and  later 
gave  to  it  the  name  dection— a  name  wfaidi 
}ia«  been  retained. 

Ordinarily  the  writers  of  articles  have  not 
overstated  the  importance  of  their  own  con- 
tributions, but  in  the  article  on  Wireless 
Telegraphy  by  Ferdinand  Brann  fxill  justice 
is  done  to  the  author's  experimental  work. 

Faaeing  from  deotridty  to  thennodynamica 
one  is  surpriaed  to  see' even  in  a  minor  para- 
graph the  name  of  Holtzmann  preceding  that 
of  Joule  in  coimection  with  the  determination 
of  the  mechanical  cqniTaknt  of  heat  We 
know  that  Holtzmann  by  his  work  on  the 
specific  heat  of  gascf*  mnde  a  contribution  of 
some  importance  and  that  he  computed  the 
mcdianicd  e^Talent  of  heat— but  hia  ideaa 
were  hary  a-   to   the   nature  of  heat,  for 

1  See  "Experimental  Bcsearcbes,"  VoL  L,  per. 

.852. 
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mt  tiimes  he  assumed,  as  did  Omio^  ihit 
tli«  qtinntities  of  heat  entering  and  Ipar- 
ixxg  the  cylinder  of  an  engine^  irrespective  of 
the  pecfomuaioe  of  woA,  we  equal.  If  for 
the  sake  of  completeness  Hoiltzcti  ami's  work  be 
roferred  to  \n  tliis  volump,  so  too  should  that 
of  Afarc  Leguin  (1839),  who  a«  f ar  as  the  per- 
fannanoe  of  en  engine  is  ooneerned  antieipeted 
other  workan  (except  possibly  Kumfoid  and 
Dary^  in  a  partial  statement  of  the  law  of  the 
equivalence  of  heat  and  work. 

Had  tibia  Tolnme  been  written  by  Amerieaa 
pIiTricists,  emphasis  would  have  been  plaeed 
on  parts  of  the  subject  not  here  noticed. 
Wood  on  resonance  spectra,  Nichols  and  Mer- 
litt  on  fiuoresoenoe^  lOIkr,  Webeter,  Babine 
on  sound,  Michelson  on  tiu  rigidity  of  the 
earth,  Pupiii.  O.  W.  PearfH*  on  wiieleM  teleg' 
raphy,  would  have  been  recorded. 

But  when  we  oome  to  riew  the  gnat  body 
of  philosophical  thought  Kbjflb  has  oome  to 
■u?  in  this  pnst  pronpration  we  must  give  to 
Teutonic  physicists  credit  for  a  large  share. 
Soltsmann'e  eonoeption  of  tiie  entropy  of  a 
body  in  terms  of  the  probability  of  state; 
the  extension,  by  Planck  of  the  idea  of  entropy 
and  temperature  to  radiation,  leading  to  the 
dietribution  of  ensvgy  in  the  epeotrani  of  a 
foil  radiator  and  to  the  bewildering  quantum 
theory;  Einstein's  contributions  to  molecnlar 
theory  and  to  the  theory  of  relativity — these 
•tend  out  aa  aubetaatial  portieiui  of  "Die 
Kdltur  der  Gegenwart"         G.  F.  Hmi* 


SPECIAL  ARTICLES 

PEANUT  MOSAIC 

On  September  2S,  1915,  while  looking  over 
n  Held  in  whieh  peauuta  (AraehU  hvpogtM} 

had  been  grown  annually  for  the  pnst  six  years 
a  plant  was  observed,  one  shoot  of  whicli  bore 
mottled  leaves.  A  careful  search  of  the  entire 
field  waa  made^  but  no  other  plant  bearing 
moeaic  leaves  was  found.  This  made  the 
writer  suppect  that  the  trouble  vrns  not  infec- 
tious. It  seemed  advisable  to  test  this  ix>int 
farther,  eapeeially  since  the  mooaie  plant  waa 
«fUi«wise  healthy  eieapt  lor  a  few  leaf  ajpola 
prodticed  by  Cprronpora  personafa. 
This  mosaic  plant  was  transferred  to  the 


gneidxNiaeii  Befion  final  potting  two  of  the 
mature  pods  were  removed  from  the  plant  and 
opened,  and  fova  peas  taken  from  them  were 
plastad  At  <nioe  in  a  pot  of  groeohonae  aoiL 
The  Ibar  mnlting  plants  together  with  two 
other  seedlings  tvhich  eamo  up  later  from  peas 
left  on  the  mosaic  plant,  have  been  tmder  ob- 
aaivallon  during  the  past  five  months.  In  no 
ease  have  any  signs  of  mosaic  developed.  It 
would  thus  npponr  that  this  moaaio  waa  not 
carried  by  the  seed. 

The  transplanted  moeaio  plant  eontinvad  to 
grow  and  prodnoe  new  leaTea  at  the  ends  el 
the  shoots,  but  in  no  ease  did  any  but  the 
mosaic  shoot  produce  new  mosaic  leaves. 

To  obtain  farther  data  as  to  the  infectious 
nature  of  this  nosaio  a  pot  of  four  p«urat 
plants  from  a  1914  crop  of  seed  was  selected. 
Two  plants  were  slashed  near  the  ends  of  the 
shoots  with  a  flamed  scalpel  to  serve  as  checks. 
The  other  two  plants  were  treated  in  a  similar 
way,  except  that  into  the  slashed  stems  bits 
of  macerated  mosaic  leaflet  were  inserted. 
These  plants  have  been  under  obs^vation  for 
the  past  five  months  but  no  signs  ol  mosaio 
have  developed  on  ^ther  the  eheetks  or  inoeu^ 
lated  plants. 

On  October  14,  1915,  a  pot  containing  pea- 
nut plants  ttam.  the  1914  esed  was  tshen  to  die 
laboratory.  By  means  of  India  ink  circular 
areas  were  marked  on  each  leaflet  of  one  plant. 
Within  these  circles  tiie  tissues  were  pierced 
severd  times  witii  a  flamed  disseeting  nesdie. 
This  plant  served  as  a  che<'k.  The  second 
plant  in  the  same  pot  was  treated  in  a  similar 
way  except  that  before  piercing  the  leaf  tissues 
the  needle  was  moistened  in  the  luiee  from 
mosaic  leaflet  freshly  removed  from  the  potted 
mosaic  plant.  Similar  ehecks  and  inoculations 
were  made  on  garden  peas  {Fiaum  app.)  grow- 
ing in  pots»  using  juice  from  the  moeaie  pesf 
nut  leaflet  On  November  13,  1916,  the  above 
plants  were  carefully  examined,  but  neither  the 
checks  nor  tlie  inoculated  plants  sliowed  any 
sign  of  mosaic  on  either  young  or  old  leaves. 

On  Novembsr  IB,  190,  to  further  test  the 
infeetiuus  nature  of  this  peanut  mossie  one 
check  was  prepared  by  injuring  each  leaflet  of 
the  plant  by  pinching  it  between  the  thumb 
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an^  fing'fT  nail.  Kik'lit  otlior  plants  of  the 
same  age  and  all  from  the  crop  of  seed 
irav*  tTMted  «bni]arl7  «0DQQ|it  that  tiie  £nger 
nail  tMB  moistened  in  macerated  mosaic  leaTca 
before  pinching  each  leafli  t  to  be  inoculated. 
Over  three  months  have  elapsed  since  the  above 
inooalstioiw  vera  mach^  but  no  ilsiia  of  moMio 
luM  developed  on  any  of  the  checks  or  on  the 
inoculated  plnnts.  On  all  the  leave?,  however, 
the  scars  of  the  finger  nail  injury  are  viaible. 

As  the  original  mosaie  plant  has  matured  in 
the  meantime,  leaving  no  fresh  leavc-s  to  uso 
for  inoculation,  it  seems  advisable  to  present 
this  data  so  that  others  may  be  led  to  record 
aagr  observation  the?  may  make  along  this  line. 

J.  A.  McOl.INlOOK 
Vbsihia  Thuok  ExTEauuNT  Station 


THE    AMERICAN    ASSOCIATION  FOR 

THE  ADVANCEMENT  OF  SCIENCE 
SBCnON  C— CBSItnTST-^T  THB  NBW  TOSK 
WOftVMG 

Ox  Wedneflday,  December  27,  at  Columbia 
University,  tWe  was  a  joint  session  of  Sec- 
tions B  and  0,  tho  Amerioan  Ghemieal  Soeiely 
and  tiia  Ameman  Physical  Society,  devoted 
to  a  symposium  on  the  structure  of  matter. 
The  attendance  Tvas  very  larg^  and  Ilave- 
mayeir  Hall  was  fiBed  to  eai»aeity.  The  main 
items  on  the  program  have  already  been 
printed  in  a  recent  number  of  Scibncb.' 
Theso  papers*  and  the  subsequent  discussion 
Imnii^t  out  the  faot  that  there  is  still  a  vide 
divprp-rnrf^  between  the  various  views,  partic- 
ularly between  tiiose  of  the  physicist  and  those 
aooeptsble  to  the  chemist;  tiie  mere  faot  of 
Bueh  a  divergence  of  view  emphasizes  the  u-o- 
fulness  of  this  dls-  us-ion — ^and,  indeed,  di  fur- 
ther discussion — of  this  very  important  topia 

On  Thursday,  December  88,  Section  0  met 
with  tho  Amerifiui  rhi  nilcal  Society  and  the 
Society  of  Cheiuioal  Iiidu-try  at  thf  rolhi^'i' 
of  the  City  of  New  York,  when  tho  following 
addresses  were  pneentod! 

Dr.  Wniiam  McPhereon,  retiring  eliairn  iia  of 
Section  C,  profomor  of  chssiistiy,  Ohio  State  Uni- 

iVoL  44,  p.  885,  1916. 

•  It  win,  ws  hope,  prove  fsadUs  to  have  all  of 
t1u-!4o  ]>apeM  printed  tsgsOsr  in  sone  snttsMe 


versity,  "Asymmetric  Syntheses  aod  thnr  Bear- 
ing upun  the  Doctrine  of  Vitalism.*' 

Dr.  Phoebus  A.  Levene,  Ruckefeller  Institsls  fSr 
Medical  Bssesrah,  "The  ladividnaUty  of  TIibbs 

Elements. 

Dr.  Hugh  S.  Taylor,  Princeton  University,  "The 
Photo-Chemistry  of  tho  Chlorination  Proceases. ' ' 

Dr.  George  F.  Kune,  New  York  City,  "Pre- 
paredness Chemistry  Exhibit  of  the  Uniteii  Chem- 
ical Soeietiss  at  the  Amsdeaa  Mnsenm  of  liatoial 
History.'* 

Dr.  C.  O.  Derick,  Baffalo,  "EqaOOnlBm  GM- 
stants  and  Chemical  Structure." 
Dr.  S.  Dushman,  Schenectady,  "Application  o£ 

Through  the  comte^f  of  the  college,  a  oooi- 
pUmfintary  Iniirlieon  wns  tendered  to  the  sec- 
tion, which  was  highly  appreciated.  In  the 
afternoon  the  following  papen  were  read; 

A  Preliminary  Report  of  the  Chemical  Com* 
inittec  of  tho  National  Research  OoaneU,  }lf  Msta- 
ton  Taylor  Bogert,  chairman. 

' '  An  laanase  in  the  Buenee  Ooatent  of  Sogar 
Beets  after  their  Bemewal  from  the  BoU,"  lij  1** 
0.  Wiechmann. 

''Valener  and  Valeaes^"  hj  M.  L.  Oro««ley. 

"Conductivity  Meflstirements  on  Oxidatiott'Be* 
duetion  Reactions,''  by  Graham  Edgar. 

"BtaUUty  of  Parafltai  HydreesAoB^,"  hf  O. 

Eploff  and  7?.  ,T.  'MoorQ. 

The  foUowiutr  hy  tlth^  only: 

"The  Effaet  of  rioeaasa  of  Division  of  Pulver- 
ised Limestone  upoa  yarions  Crep  Tidds,"  by  N. 
KopelofT. 

"A  Belatioa  beiweea  the  Chemical  Coaatitution 
and  the  Optiesl  Botateiy  Power  of  Oe  ntenylhy- 
(Inu.ides  of  Certain  Aeids  of  the  Bngav  Grsupj" 
by  C.  8.  Hodaoo. 

*  *  iMffanBoheteheptese.  A  Msv  Sogar  fkwn  tha 
Avoesdo^"  h7     B.  La  IVnfs. 

Seotion  C  el«!ted  new  officers,  as  follows; 

Vi<;€-preaident  and  ClifArman  of  ihr  f^fetUms 
I'r(if<»s8or  W.  A.  Noyes,  Univomity  of  Illinois. 
.syrrrtarif:  Ftofsieor  Jenee  Kendall,  Oolambia 

University. 

Member  of  Council:  Professor  M.  A.  lioti&nofP, 
PSttsborgh. 

Member  of  Omsrol  CoflisiiltM.*  Dr.  IL  7.  Baeon, 

Pittsburgh. 

jr«H»h«r  of  AsflMeael  CsoMaittse;  Z»r.  Mng 
Laagmnlr,  Sehensstadj.     JoHV  Johnston , 

Secretary 
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THE   AMERICAN   ASSOCIATION  FOR 

THE  ADVANCEMENT  OP  SCIENCE 
A8YMMBTSZC  8TMTHB8B8  ANP  THSIR 
BBASINO  UPON  THB  DOCTRZNB 
OF  VITALISM^ 

Ik  the  history  of  the  development  of  any 
scionce  eertnin  diseoveries  stand  out  boldly 
as  epoch-making  in  importance.  In  the 
doBtftin  of  oigaaie  dumiitxy  fhA  obMr?»- 
tiou     LieUg  tsd  (1896)  fhat 

cyanic  and  fnlminic  acids  have  the  8am0 
percentage  composition,  mnk  with  this 
clan  of  diseuveriea ;  for  the  establishment 
of  this  fact  laid  the  foondation  for  the 
develoinnent  of  the  priiioiple  of  iMNneriani. 
likewise  to  this  class  belongs  the  inrettigar 
tion  of  "Wrililcr  (1828)  in  wlnc!li  he  proved 
that  urea  results  from  the  spoutaueous  re- 
arrangement of  ammonium  cyanate,  a  dis- 
oovery  of  no  ipreat  nigniflowwe  in  itseil^  bnt 
of  the  greatest  iuporUnee  when  veguded 
from  its  bearings  upon  the  ideas  concerning 
organic  compounds  prevalent  in  the  first 
quarter  of  the  nineteenth  century;  for  it 
eerried  with  St  the  alMundoniwent  of  Hie  nni' 
versal  belief  that  ooupoiindi  elaborated 
within  the  living  organism  can  not  be  pre- 
pared synthetically  l)y  laboratory  methods. 
Following  Wuhler's  classical  disuovery 
oame  thoee  briUiant  inveBtigatioiui  of  Paa> 
teur  (1844-49)  on  the  tartaric  acids  whioh 
led  to  the  development  of  o'lr  n  i  L  t  n  ideas 
concerning  spaoc-isomehstu  or  stereo- 
isomerism. 

I^ee  it  is  my  pnrpoae  to  deal  with  a 
eertain  phase  of  atereo-iaomeriani  I  will  n- 

1  Addreu  of  the  vice-pretident  and  dudmSB  of 

Section  C,  ChcmistrT,  American  Association  for 
the  Adrauoement  of  Bcieuce,  New  York,  December, 
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▼i«v  hnm&j  a  few  of  tlie  impottant  dis* 

coveries  that  led  up  to  the  inwtigatioiui  of 
Pasteur.  These  dis<^overies  arc  outlined  in 
the  historical  introduction  of  Pasteur's  lec- 
tUTiBs  delivered  before  the  Chemical  Society 
of  Ptti»  in  186a 

Tha  fust  that  a  ray  of  light  in  passing 
thruugh  a  crystal  of  Iceland  spar  is  dividi^r! 
into  two  rays  had  been  known  for  many 
years,  but  it  remained  for  Huygens  and 
Newton  in  1678  to  point  «fat  that  the  ray 
of  liglit  ia  altwad  in  ita  ptop«gti«B  a»  it 
passes  through  the  crystal.  Later  in  1808 
Mains  was  able  to  show  that  light  was  sim- 
ilarly altered  in  properties  by  being  re- 
fleeted  txoai  any  object  and  deaignated  tiiia 
ehange  in  pmpwtka  bj  tiia  term  "pdar* 
ization."  Mains  followed  up  this  discov- 
ery with  R  ntimber  of  important  observa- 
tions, but  his  early  death  at  the  age  of  37 
ended  hia  brilliant  eaner.  The  woi^  how- 
ever, waa  eontinned  by  two  young  pltya* 
feists  Arago  and  Biot,  and  the  latter  de- 
voted a  longr  life  primarily  to  the  study  of 
polarized  light  and  its  attending  phenom- 
ena. It  waa  Biot  who  obaerved  that  plataa 
ent  from  certain  quarts  erystala  rotate  the 
plane  of  polarization  to  the  right  while  sim- 
ilar plates  cut  from  other  quartz  crystals 
rotate  it  to  the  left  In  1815  he  announced 
to  the  Soei^  philoniatiqne  the  very  impor- 
tant diaeovery  that  fhia  property  of  rotating 
the  plane  of  polarization  is  not  confined  to 
solids;  for  solutions  of  certain  organic  com- 
pounds, includinjsr  supar,  camphor  and  tar- 
taric acid  likewise  cause  a  rotation  of  the 
plane.  Biot'a  atodiea  led  him  to  tiie  deft* 
nite  eonelnttoii  that  while  both  the  qoarti 
crystal  and  the  sugar  solution  rotate  the 
plane  of  polarization,  the  rotation  in  the 
two  cases  is  due  to  different  causes.  In  the 
former  case  the  crystalline  stractore  must 
be  the  inflnoioing  faetor,  for  ailiea  in  the 
amorphous  state  does  not  rotate  the  plane 
of  polariaatinn.   On  the  other  hand,  tha 


aldliiy  of  the  aogar  aolatioii  to  rotate  Uia 
plane  of  pcJariaatioB  nmat  lie  in  tha  atmo' 

ture  of  the  sugar  molecule. 

Another  important  obiservation  in  con- 
nection with  this  general  subject  waa  made 
by  Haoy  and  Weiaa,  who  noted  in  their 
atndy  of  qnarts  eryrtala  that  aome  of  the 
— ystals  possessed  certain  faces  truncating 
the  upper  edge  of  the  prism  face.  They 
ubserved,  moreover,  that  these  faces  or 
planea  did  not  oeeupy  the  aame  poaitioB 
on  all  exyrtala;  that  in  aome,  the  plane  ap- 
peared on  (say)  the  right  upper  edge  while 
in  others  it  occupied  a  similar  position  on 
the  corresponding  left  edge.  With  thia 
diflerenee  aa  a  baaia,  Uw  eryBtala  eonld  be 
divided  into  two  gronpa,  the  membera  of 
which  are  related  to  each  other  as  object  is 
to  image,  or  as  the  right  hand  is  to  the  left. 
It  waa  Herschel  who  suggested  (1820)  that 
the  difference  in  the  optical  aetivitiea  of  the 
<inartB  eryatala,  aa  noted  above,  aoi^t  be 
connected  with  the  position  of  these  trun- 
cating planes  on  the  crystal,  and  that  of  the 
two  groups  of  cryi>tti.ls  referred  to,  the 
membttca  of  the  one  group  might  rotate  the 
plane  of  polariaatton  in  the  one  direetion 
while  the  members  of  the  nthi  r  group  might 
rotate  it  in  the  opposite  direction.  Experi- 
ments soon  proved  the  verity  of  Herschel 'a 
suggestion. 

m  nnrBBTiOATioNs  of  pastcdb  anABDVo 

UPON  ASYMifETRT 

The  above  account  gives  briefly  the  state 
of  the  knowledge  of  polarization  when  Pas- 
tear  began  Ma  now  daaaiMl  investigations. 
In  order  to  familiarica  himaelf  with  exyatala, 
Pastenr  decided  to  repeat  some  important 
research  in  this  field  of  study — a  method 
which  may  well  be  recommended  to  all  who 
are  in  traioing  for  research  work.  For  thia 
purpoae  he  ehoae  tiie  inveatigatioaa  of  de 
La  ProvcMtaye  on  the  tartaric  adda  pab> 
Uahedinl84L  In  thia  atody  PMar  aeon 
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discovered  wlia-  Imd  escaped  the  eyes  of 
even  so  keen  aii  investigator  as  de  La  Pro- 
Tostaye,  namely,  that  the  eryataU  of  tha 
tartntea  pOBaeased  truncating  planea  aiial- 
ogous  to  thoic  observed  iu  the  quartz  crys- 
talg.  He  found,  however,  that  in  the  case 
the  crystals  of  the  salts  of  the  optically 
aetire  tartarie  add  (dttrtro-tarterie  aeid) 
then  planea  aU  oooapied  the  Mune  lelathrt 
position  80  that  the  crystals  were  all  iden- 
tical. On  the  other  hand,  the  cry«?tal8  of  the 
salts  of  the  optically  inactive  tartaric  acid 
(racemie  auid),  like  the  quartz  crystals, 
Mfold  be  divided  into  two  gronpa  aeeordii^r 
to  the  pooitiott  of  the  planes,  the  members 
of  the  one  group  beincr  related  to  those  of 
the  other  as  object  is  to  image.  It  was  but 
a  step  to  show  that,  of  the  two  groups  of  the 
ciysUJa  formed  by  tiie  lalta  of  the  inactive 
aeid,  tiie  one  gnmp  ntated  the  plane  of 
polarization  to  the  right  while  the  other 
rotated  it  an  eqnal  amount  to  the  left;  that 
the  acid  prepart^l  from  the  group  of  crys- 
tals which  rotated  the  plane  of  polarization 
to  the  right  waa  in  eveiy  mj  identieal  with 
the  well-known  dextro-tartaric  add  and 
that  the  acid  prepared  from  the  remaining 
group  of  crystals  wa«?  identical  with  the 
dextro  acid  in  every  respect  except  tiiut  it 
was  levorotatory. 

Htf«  than,  lay  the  aeeret  of  the  optical 
inaetivity  of  racemie  acid,  as  weU  as  the 
secret  of  the  relation  of  the  racemie  add  to 
the  ordinary  active  tartaric  aeid. 

Pasteur  realized  the  importance  of  hie 
rMnlti:  Vallery-Badot  in  hie  faadnating 
life  of  Pasteur  gives  a  vivid  account  of  the 
discovery.  After  referring  to  the  final  ex- 
periment in  which  Pasteur  had  tested  the 
activity  of  the  two  seta  of  crystals  in  the 
polarizing  apparatus,  the  biographer  eon> 
tinnea: 

His  exeitement  was  ineh  that  he  eould  not  look 
at  the  apparatus  again;  he  rushed  out  of  the  lab- 
oratory, not  unlike  Archimedes.  .  .  .  Never  waa 
ttwe  giwte  se  aMwe  sralwfMt  jo(f  oa  a  jtnof 


man's  lips.   He  foresaw  all  the  eonseqoeoees  ot 

stitution  of  paratartaric  or  raeemic  acid  wfta  ex- 
plained; he  differentiated  it  into  right-hand  tar- 
terie  aeid,  slinilar  in  ewsij  way  to  the  aslanl  in- 
•nr-r  nc'id  of  grapes,  and  left-hand  tartario  add. 
TheM  two  distinct  acids  possess  equal  and  oj^o* 
■He  Mtetoty  powwa,  wlildt  nsotnllN  cadi  otinv 

when  tlicse  two  substances,  reduced  to  an  aqueous 
solution,  combine  spontaneously  in  equal  quantities. 

The  discovery  was  received  wilh  the 
greatest  interest  by  the  French  scientists. 
The  atoiy  is  well  Imown  of  how  Biot,  then 
an  old  man,  wishing  to  learn  more  about 

the  work  before  presenting  it  to  the  French 
Academy,  invited  Pasteur  lo  repeat  tlie  ex- 
periments iu  his  laboratory,  u^ing  solutions 
which  Biot  himaelf  had  prepared,  and  how 
np<m  the  oompletion  of  the  ezperimmta  he 
grasped  Pasteur's  hand,  saying: 

Mj  dear  child,  I  hate  all  my  life  so  loved  this 
science  that  I  can  hear  iii^  heart  b«&t  with  Joy. 

Paateor  had  connected  the  different 

effects  of  the  dextro-  and  levo-tartarlc  acids 
with  the  asymmetrical  character  of  their 
molecules.   I  quote  from  liim  : 

We  know,  in  fact,  on  the  one  hand,  that  the 
moleeular  smefsmeBt  «f  boA  tertailB  adds  Is 
asymmetric;  on  the  other,  that  they  are  entirelf 
the  same,  with  the  eaeeptioa  that  the  aqnniiiatfy 
1m  dumn  la  oppodto  iSBiSi.  Ave  tka  aftoBS  of  tiM 

dextro  acid  arranged  in  the  form  of  a  right-handed 
spiral,  or  are  thej  situated  at  the  comers  of  an  ir- 
regular  twtnliedroii,  or  do  Vbmf  Tutn  wanm  otter 

iiHvminefric  groui>itit;f   This  we  do  not  know.  But 

without  doubt  the  atoms  poesess  an  asTmmetrie 
•nengfliiMat  Uks  ttaft  «f  an  objsat  and  its  ie> 
fleeted  InagSb 

Following  the  work  of  Pasteur,  Wisli- 
cenus  in  1873  made  an  extended  study  of 
the  different  isomeric  lactic  acids  and  con- 
cluded that  the  existence  of  these  could  be 
eiplained  only  upon  the  aannnption  that 
thdr  difTerences  are  due,  not  to  different 
grronpf?  of  at  ^Ti^!.  but  to  a  dilTcrcnt  arranges 
ment  of  the  same  gronps  in  space. 

It  remained  for  van't  Holf  and  Le  Bel  in 
1874  to  propooe  a  theory  which  gives  a  satis- 
fketozy  sgplanatiop  of  the  facta,  Thess 
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two    scientiflk*    working  independently 

reached  almwit  identical  co-n  I'l^iorr?  at 
about  the  same  time,  van't  IIoil'  presenting 
his  views  iu  a  brocLiure  published  at  Utrecht 
in  Septemlier,  1874^  white  Lt  Bd'a  wtioto 
appeared  two  months  later  in  the  November 
issue  of  the  BuUethi  de  la  Soci'!'  Chimi- 
que  de  Pan^^  In  accordance  with  the  views 
advanced  by  van't  Hoff  and  Le  Bel  every 
moleeate  eontaining  a  earbon  atom  sttMlied 
to  ftmr  different  gnmpo  («  ao-oalled  uiym* 
metric  carbon  atom)  may  exist  in  two  forms 
related  to  each  other  as  object  is  to  iniapp. 
The  one  form  of  molecules  rotates  the  plane 
of  polarization  to  the  right,  the  other  form 
rotates  it  an  equal  extnut  to  tiie  left.  It 
follows,  thMefore,  that  a  componnd  con- 
taining' an  asymmetric  atom  may  be  ex- 
pected to  exist  in  three  forms:  the  dextro 
or  d'furm  composed  of  those  molecules 
whieh  rotate  the  plane  of  polariaation  to 
the  right;  the  levo  or  {-foran  eomiKMed  of 
those  molcculi's  which  rotate  the  plane  of 
polarization  to  the  left;  and  the  inactive  or 
racemic  form  which  consists  of  a  true  chem- 
ical combination  of  the  two  kinds  of  mol- 
eeolea  in  equal  qpiantitiea.  It  is  alw  poa- 
able  to  have  equimolecular  inactive  mix- 
tures  of  the  dextro  and  levo  forms. 

This  theory  of  van't  HofT  and  Le  Bel, 
well  known  and  therefore  but  brietiy 
ehetehed,  waa  Tigoronsly  oppoaed  and  eren 
vidieiiled  when  first  advanced.  Kolba  ra- 
ferred  to  it  in  th«  following  terms: 

A  Dr.  J.  H.  van't  TToff,  stat5on(»d  at  tb«^  wteri- 
asty  lehool  at  Utrecht,  u  it  appeAn,  finds  no 
ftlsMDia  la  CTfcet  amOMi  lawrtljatiHM.  BmUa 
deemed  it  easier  to  mount  Pegasus  (evidently  bor- 
rowed from  the  veteriaaiy  scltool)  and  in  bis 
"OheniatTy  in  Spees"  i»  MmoiiBss  Imr  tiw  slans 
Ijing  about  in  the  vaivgne,  appeared  to  him  from 
tho  ctemical  Pamftpsns  whicli  lie  bad  climbed  in 
bis  bold  liight.  ...  To  criticise  this  writiug  even 
ia  ftlMlf  mj  ^blanagk  naaaar  la  aot  poariUa,  b»> 
cause  the  fantastic  nhsnrditios  nr«  entirely  Ineking 
in  actual  foundation  and  are  entirely  ineompre- 
haadbto  to  the  Miber-atladed  lav«stlgator. 


Notwithstanding  these  criticisms  the 
theory  advanced  by  van't  Hoff  and  Le  Bel 
has  stood  the  test  of  experiment  better  per- 
haps than  any  other  theory  ever  advanced 
within  the  domain  of  organk  ofaemiatKy  and 
baa  been  a  moit  potent  f  aetor  in  tiia  deval> 
opmant  of  atereo-ehaniatzr. 

THE  SVNTUiSIS  OF  A^iiVMMBTSIC  COMPOUNDS 

To  me  the  QK>st  interesting  problem  be* 
longing  to  the  genefal  anbjeet  of  ateiea- 
dbamiatrjr  ia  that  of  aS^theaiBng  eouh 

pounds  containing  an  asymmetric  group. 
As  stated  above,  compounds  containing 
such  a  group  may  exist  in  three  forms. 
The  early  attempts  to  syntheiiie  saeh  eom* 
poondfl^  however,  always  reanlted  in  the 
production  of  equal  quantities  of  the  dextro 
and  levo  forms,  which  either  remained  as 
mixtures  or  coinliincd  to  produce  the  ra- 
cemic form.  As  a  rci^ult,  the  product  ob- 
tained waa  always  optieallj  inactive.  There 
is  nothing  remarimble  in  this  result.  In- 
deed, it  is  jnst  what  one  Avould  expect;  for 
so  far  as  one  is  able  to  judge  the  chances 
for  the  atoms  to  combine  in  one  of  the  two 
possible  ways  ia  the  same  aa  the  ebaneea  for 
them  to  combine  in  the  other  wagr.  It 
would  naturally  follow,  therefore,  that  the 
two  possible  forms  of  molecnde.?  will  be  pro- 
duced iu  numbers  that  are  equal,  or  are  at 
least  approximately  so.  The  remarkable 
faet  is  no^  tiierefore,  that  the  ^nithetie 
compound  of  the  Ubomtory  is  optically  in- 
active or  so  nearly  so  that  its  activity  can 
not  be  detected  by  any  instruments  yet  de- 
vised, but  rather  that  compounds  occurring 
in  nature  and  oantaining  an  asymmetrie 
group  with  very  few  axoeptiona  alwajs 
occur  in  the  active  foim.  In  other  wordki 
nature's  synthetic  methods  resnlt  appar- 
ently in  the  formation  of  the  dextro  or  of 
the  levo  form  alone,  while  the  synthetic 
methods  of  the  Isboratoij  ahniTa  lead  to  the 
produotion  of  the  two  fonna  in  equal  qnaii> 
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titioL  This  itrikmg  diifonuee  bfltwem  tiw 

natural  and  the  laboratory  synthesis  has 
attracted  much  attention  and  extended  in- 
vestigations have  beeu  made  in  recent  years 
to  flolve  the  mystery.  Nevertheless,  the 
pxoblrai  of  IniildiDg  up  from  its  dementi 
the  dsxtro  or  the  levo  form  alone  or  the  one 
form  in  excess  of  tlie  other  so  tliat  the  re- 
sulting product  is  optically  active,  remain?? 
to-day  as  in  the  beginning,  an  unsolved 
pvoblem* 

While  the  ^TnUiens  of  dther  the  deztro 

or  the  levo  form  alone  of  an  asymmetric 
compound  from  its  elements  or  from  op- 
tically inactive  materials  has  never  been 
accomplished,  neverthel^  it  is  tfitixely 
poflflible  to  bnild  up  an  aoymmetrie  eom- 
pound  if  we  employ  another  alroady  ezls^ 
ing:  optically  active  compound  as  an  at^nt 
for  effecting  the  synthesis.  Tliat  such  a 
procedure  is  possible  was  shown  by  Fischer 
in  1889  in  the  eonxse  of  hie  oelebisted  in- 
vfletigationa  on  the  sugars.  It  bad  l<Mig  been 
known  that  the  so-called  aldose  stit^ars  com- 
bine directly  with  hydrocyanic  acid.  This 
addition  introduces  a  new  asymmetric  car- 
bon atom  into  the  compound: 

Br-<>-0+HCN-»B-0-CN  and  B-C-CN 

L  II. 

We  mipht  naturally  expect  that  the  two 
pos.sible  forms  (I.  and  IT.)  of  the  new 
asymtnetric  group  will  be  produced  in 
eqpal  amonnta.  Fiaeher  found,  however, 
that  when  hydrooTanio  aeid  combines  with 
d-glucose,  both  forma  of  the  re.suUing 
cyanogen  derivative  are  indeed  obtained, 
but  that  the  one  form  is  obtained  in  exceas 
of  the  other.  When  the  aetkn  ia  eanried 
on  with  d^nannoBe  the  one  form  only  ia 
piodneed.  Tbia  vaaolt  ia  readily  explained 
up<>n  the  very  reasonable  assumption  that 
the  manner  of  the  addition  of  the  hydro- 
cyanic acid  to  the  sugar  molecule  is  influ- 


enced by  the  fbroea  exerted  by  the  a^fm* 

metric  groups  already  present  in  the  sugar 
molecnle.  Tn  the  absence  of  such  modifyin?^ 
forces,  that  is,  in  compounds  which  do  not 
contein  asymmetric  groups,  the  two  pos- 
aibia  focma  are  prodneed  in  eqaal  qnan* 
litiea,  but  in  the  preeence  of  aneh  a^^ 
metric  f^roups  the  two  forma  may  be  pw^ 
dueed  in  unequal  amount.^. 

Now  it  will  readily  be  noticed  that  this 
obaervation  of  Fiaoher  suggests  a  possible 
way  of  effeeting  the  srnthesia  of  an  op- 
tically active  body  from  its  constituent  ele- 
ments. For  example,  if  one  eonld  find 
some  method  for  splitting  off  from  the  mol- 
ecule, the  new  asymmetric  carbon  group 
added  to  d^mannoae  in  saeh  a  way  that  the 
veaolting  componnd  would  contain  thia 
afixmrnetnc  prnnp,  then  it  is  evident  that 
the  compound  so  prodiif^ed  would  be  op- 
tically active  since  it  would  consist  o£  the 
one  form  only.  Thns  a  aynfliesia  of  an  op- 
tieally  tv&txn  ocatponnd  woold  have  been 
effected,  although  it  would  have  been  made 
po=5Kible  thron«3rh  the  inflncnec  of  a  previ- 
ously existing  optically  active  compound. 

While  it  has  not  been  found  possible  to 
q»lit  off  the  newly  formed  asymnratrie 
group  rosalting  from  the  addition  of  hydro- 
cyanic acid  to  ff-mannose.  ncverthelcs.s  the 
synthesis  of  a  number  of  optically  active 
compounds  has  been  accomplished  through 
the  applioatioil  ot  thia  general  principle. 
Sneh  a  t^rntheaia  ia  genmUy  termed  an 
asymmetrie  i^thesis.  However,  such  a 
synthesis,  accomplished  as  it  is  through  the 
a.ssistance  of  an  already  existing  optically 
active  compound,  ia  only  partial  and  I  shall 
designate  it  in  the  disCMsion  that  follows 
aa  a  partial  aqjmimetrie  iTnthsaia.  Thia 
term,  as  I  shall  use  it» signifies  the  s^-nUieste 
of  either  the  dextro  or  levo  form  alone,  or 
of  the  two  forms  in  unequal  amounts, 
effecteil  throufrh  the  assistance  of  an  already 
existing  optically  active  compound.   It  ia 
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evident,  then,  that  tlie  production  of  the 
two  forms  in  equal  amounts  with  their  sub- 
sequent separation  from  each  other— a  task 
often  easiij  aeoompliahed'-dotti  not  eoO' 
fltitnte  a  eomplete  asymmetrio  itrttOieda. 

A  brief  discussion  of  the  more  impor- 
tant attempts  to  e£teot  partial  a^iyjiuaetrio 
qmtheses  follows: 

1.  Tlie  fint  Moriona  attempt  to  efltot  a 
partial  aflymmetrio  synthesis  was  made  by 
Cohen  nnd  ■Wliltely  in  1901.  Au  optically 
active  e-ster  was  prepared  by  heating  an  un- 
saturated acid  (mesaconic  acid  was  used) 
or  iti  deiiTativ«i  with  kvO'inentlioL  The 
xcsolting  ester  was  then  redoeed,  whereby 
one  of  the  carbon  atoms  pre-sent  was  ren- 
dered asymmetric.  The  ester  was  then 
saponified  so  that  the  active  menthyl  group 
was  elinuQated,  leaving  methyl  saeoinie  add 
containing  the  newly  fimned  asymmetrie 
group.  The  course  of  the  reactions  is 
shovni  in  the  following  equations  in  which 
the  abbreviation  Myl  represents  the  menthyl 
group,  whUe  the  newly  formed  asOTBoiBatiie 
carbon  atom  ia  dciignated  bj  a  star: 
HpOO  •  OSi  00&  •  OOOK 
iiyiooo .  oIe  .  ooh;  .  OOOII7I 

HOOO .  (TOmt  QrOB^  •  OOOH 

The  resulting  product,  however,  was  in- 
active, showing  that  Ae  deztro  sod  tero 

forms  had  been  produced  in  eqiul  amounts. 
Pyruvic  acid  yielded  similar  remilts.  The 
method  selected  was  ingenious  but  did  not 
lead  to  the  desired  end. 

8.  In  tile  same  yesr  (1901)  Cpping  at- 
tempted to  solve  the  problem  by  a  method 
similar  to  that  used  by  Cohen  and  Whitely. 
Benzoyl-formic  acid  was  changed  into  an 
active  ^ter  by  heating  with  borueol.  The 
resulting  ester  was  then  reduced,  whereby 
the  carbon  atom  of  the  carbonyl  group  was 
rendered  asymmetric.  By  hydrolysis  the 
active  bomyl  radical  (Byl)  was  removed, 


lea^nDg  an  acid  which  contained  the  usmfy 

synthesized  asymmetric  group: 

COOBj  1  C3ja,dH0H(X)0H. 

The  results  however  were  negative,  the 
maadelic  acid  formed  being  inactive. 
Kipping  also  attempted  to  effeet  a  partial 

asymmetric  eQmthesis  through  the  influence 
of  an  optically  active  solvent.  For  this 
purpose  he  prepared  benzoin  through  the 
action  of  potassium  cyanide  upon  benzalde- 
hyda  in  an  aleohdie  aolntion  of  camphor: 


He  likewise  synthesized  mandelic  acid 
nitrile  by  the  action  of  hjpdrocranje  add 

upon  benzaldel^de  in  an  alcoholic  solu- 
tion of  camphor;  pyruvic  acid  and  methyl- 
ethylketone  were  reduced  in  a  concentrated 
aolution  of  grape  sugar.  While  all  of  these 
reaotions  led  to  the  ^mtheria  of  oompoonds 
containing  an  aaymmetric  group,  the  prod- 
ucts in  each  case  were  inactive,  showing 
that  the  two  forms  had  been  syntheeiaed  in 
equal  quantities. 

Z.  Two  years  later  (1902-08)  Ffsehar 
and  Slimmer  made  another  nnapocewftil 
attempt  to  effect  a  partial  a-<iTminetric  syn- 
thefds.  using  the  optically  active  aldehyde, 
helicin,  which  is  readily  obtained  from  nat- 
ural aoonMC,  as  the  aotiva  conatitnent  lor 
influencing  the  synthesia.  Tha  aMeinydA 
group  was  rendered  a.'^mmetric  by  the  ad- 
dition of  hydrocyanic  acid  as  well  as  by  the 
action  of  zinc  ethyl.  The  resulting  com- 
ponnda  irere  decomposed  so  that  one  of  the 
products  formed  ooatained  the  mtmlf  qm- 
thtsizcd  asymmetric  group.  The  prodnctl^ 
however,  proved  to  be  inactive. 

4.  The  first  succesisful  attempt  to  effect 
a  partial  asymmetric  synthesis  was  made 
hy  ICarekwald  in  1901  In  tfaia  invaatiga- 
tion,  brucine  was  used  as  the  active  agent, 
^farckwald  started  with  methylethylmalonic 
acid.  This  was  converted  into  the  brucine 
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Mil  Upon  hea^ng  this  salt  oarbon  dioxide 

was  split  off,  rendering  the  central  car'bon 
atom  asymmetric.  The  resulting  salt  was 
treated  with  an  acid,  liberating  the  free 
■iietiliyklhylaoetio  add: 

HOOO  •  CXaB«GA  •  OCX>E 

HOOO  •  OO^iCA  ■  OOOBtaA. 

II  .  CCH.an.  COOBrua 

H  .  tcnfitR*  ■  COOH 

This  product  was  found  to  be  slightly 
levo-rotatory.  The  results  showed  that  while 
both  tlie  deztro  and  lavo  forma  of  tiia  aeid 
had  been  pvodneed,  thwe  waa  an  eaoeai  of 

aibout  16  per  cent  of  the  levo  form. 

5.  Following  Marckwald,  ^lacKenzie  and 
his  CO- workers  carried  oii  a  series  of  inves- 
tigations in  1904,  1905,  1906,  1907,  and  in 
1909,  in  whioh  ibtj  were  able  to  effeet  a 
nmnber  of  partial  asynunetric  syntJieaea. 
The  principal  method  employed  by  Mae- 
Kenzie  was  very  similar  to  that  used  by 
Kipping.  An  acid  of  the  general  formula 
lUJO-GOOH  waa  adeeted  and  changed 
Into  an  optieally  active  ester  by  eomblnap 
lion  with  an  active  alcohol,  such  as  amyl 
alcohol,  bomeol  or  menthol.  The  carbon 
atom  of  the  carbonyl  group  waa  then  ren- 
dered asiymmetrie  by  the  action  of  Qng- 
naM'a  leagtfit  aa  wdl  aa  bj  ndnetion. 

The  resulting  prodnetBt  freed  from  the 
active  alcohol  groups,  proved  to  be  slightly 
active,  showing  that  n  partinl  asymmetric 
i^mthesis  had  been  accomplitihed.  A  com- 
pariaen  of  the  naolta  obta^ied  by  the  vae  of 
taojl  alcohol,  bomeol  and  menthol  led  to 
the  conclusion  that  the  greater  the  optical 
activity  of  the  influencing  group  present, 
the  greater  ia  the  extent  of  the  a«ymmetric 
^futheaia. 

MaeKenaia  waa  alao  able  to  aynfthealae 
both  dextio  and  levo  tartaric  adds  in  an 

ingenious  way  (1907).  Fumaric  aeid  was 
changed  into  the  active  bornyl  or  menthyl 
etiter  and  this  ester  was  then  oxidized  by 


potuaimn  petmaai^naia.  The  two  centnl 
carbon  atoma  were  therebj  veoderad  ai|ym- 

metric: 

HOOC  .  CH:  CH  .  COOH 
i 

BtjrlOOC  .  CH:  CH  ■  OOOPyl 
QjiOOO .  tmOK .  OBOE .  OOCK^ 
HOOO'taOH .  dHOH .  OOOH 

On  a^onifleaHmt  the  reaulting  product 
yielded  an  optically  active  mixtore  of  tar- 
taric acids,  indicating  an  excess  of  either 
the  dcxtro  or  levo  form.  When  menthol 
was  used  as  the  active  agent  the  levo  acid 
waa  in  ezoeaa;  when  bomeol  waa  naed,  an 
excess  of  the  dextro  acid  was  obtained. 

G.  ^Mention  should  lie  made  of  the  at- 
tempts to  effect  tlie  syntliesis  of  compounds 
containing  asymmetric  groups  other  than 
thoae  of  caibon.  Bmilea,  in  1905,  effected 
the  ayntheaia  of  oompounda  emtainizKff 
as3nnmetric  sulfur  groups  while  E.  and  0. 
Wcdekind,  in  1908,  built  up  asymmetric 
nitrogen  groups.  In  neither  case,  how- 
ever, were  partial  aeymmetric  eyntheiea  ef* 
feeted.  The  method  employed  IqrB.  and  0. 
TV^edekind  was  similar  to  tiuit  employed  by 
Kipping  in  that  the  reactions  were  carried 
out  in  an  oj>tically  active  solvent  such  as  I- 
menthol  and  d-hmoneae. 

7.  A  diatinet  advanee  in.  oat  knowledge 
of  asymmetric  syntheses  was  made  by  Boa- 
enthaler  in  1^0^.  Recalling  the  discovery 
of  Pasteur  that  certain  enzymes  have  a  dif- 
ferent action  upon  the  dextro  and  levo 
fdcma  of  aome  of  tihe  sugars,  Boaenthaler  at* 
tempted  an  a^mmetrio  ayntheaia  by  the 
addition  of  hydrocyanic  acid  to  benzalde- 
hyde  in  the  presence  of  emulsin.  By  hy- 
drolysing  the  resulting  compound  pure 
levo-mandelie  add  waa  obtained.  Boaan- 
thaler'a  reaolta  are  mpmtiOj  aigniflcant; 
for  while  all  the  other  attempts  to  effect 
partial  asymmetric  syntheses  yielded  both 
active  forms,  but  with  the  one  in  slight  ex- 
cess of  the  other,  Rosenthaler  obtained 
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the  one  form  only.  It  may  be,  however, 
that  the  reactions  which  RospnthultT  em- 
ployed gave  rise  to  both  forma  and  that  the 
decdzo  f ocm  was  destroyed  as  fast  m  it  was 
mmflieBiMd,  tiirongh  the  aetioa  of  tlie 
emulsin. 

8.  The  mo!?t  important  contribution  to 
the  subject  of  aisymmetric  syntheses  in  re- 
cent years  is  that  made  by  Bredig  and 
Fiske  in  1912.  Bradiff  and  F^qub  lud 
prefviondy  ihown  tliat  the  dextfo  tad  levo 
cnmphor-carboxTlic  aeids  decompose  with 
differeut  speeds  in  tlie  presence  of  active 
batius.  When  the  reaction  is  carried  out  in 
nicotine  aolntion,  for  eiainple,  the  speed  of 
deeompotttion  of  the  <2-ftcid  is  about  13  per 
cent,  greater  than  thatof  the  i-acid— results 
th.nt  nre  .similar  to  those  of  Dakin,  who 
studied  the  hydrolysis  of  mandelic  esters 
in  the  preaenoe  of  Upaae.  "WHii  tbis  inform 
mstiott  AAWiiaimitig  the  adeetive  aetion  of 
the  alkaloids  in  mind,  Bredig  and  Fiske  at- 
tempted to  utilize  this  property  of  alka- 
loids in  effecting  asymmetric  syntheses. 
For  this  purpose  they  sel^ted  the  same 
reaction  that  Boeenthaler  had  need,  nandly, 
the  addition  of  hydrocyanie  acid  to  ben- 
zaldehyde,  but  substituted  an  alkaloid  for 
the  emulsin.  The  results  were  deftisive. 
In  the  presence  of  quinine  an  excess  of  dex- 
tro  nandelie  aeid  waa  formed,  while  qvini- 
dine  gave  an  excess  of  the  corresponding 
lero  compound.  The  alkaloid  acted  as  a 
catalytic  agent  since  the  results  were  ob- 
tained by  the  use  of  relatively  small 
amonnta  of  the  haaea» 

'While  all  the  methoda  for  effecting  par- 
tial  asymmetric  syntheses  .so  far  discussed 
differ  «3oracwhat  in  detail,  yet  they  are  all 
fundamentally  the  same.  In  each  case  the 
object  has  hem  to  bring  about  an  aa^m- 
metrie  ayntiheab  ifarongh  the  agenojr  of  the 
fonsea  exerted  bj  a  previously  existiiig 
a.sywimetric  group.  Now  it  is  perfectly  ra- 
tional to  suppose  that  in  place  ol"  the  forces 
exerted  by  an  ai^mmetrie  group,  one 


miplit  utilize  the  forces  acting  in  a  strong 
niagnetic  Held  or  those  exerted  in  either 
plane  or  circularly  polarized  light.  Ac- 
cordingly, mai^  attempta  have  been  attde 
to  employ  tiieae  agenoiea.  Paafeenr  hnaadf 
used  the  magnetic  field  as  the  active  agent, 
as  did  also  Boyd  (1896).  Meyer,  in  1903, 
believing  that  the  forces  exerted  in  a  mag- 
netic field  are  not  of  the  same  character  as 
those  exerted  by  an  aaymmetrie  gronp^  at> 
tempted  to  improve  the  experiment  through 
the  combined  influence  of  a  magnetic  field 
and  polarized  lip"ht.  Henle  and  Haakh 
(1908)  concluded  that  a  reaction  that  pro- 
ceeds in  the  abaenee  of  light  is  not  IxlDeiy 
to  be  influenced  by  the  aetion  of  polarized 
light.  Accordingly  they  attempted  to  ef- 
fect an  asymmetric  synthesis  by  the  de- 
composition of  certain  acids  of  the  type  of 
malonie  add,  through  the  action  of  li^t 
in  the  presenee  of  nraninm  eompoonda  a 
reaction  which  will  take  place  under  the 
conditions  of  the  exp<?riment,  only  in  the 
presence  of  light.  Tn  all  of  these  investiga- 
tions, however,  no  podtiTe  nsultB  were  ob- 
tained. 

The  resnlta  of  all  the  attempts  to  effect 
either  a  partial  or  complete  a-symmetric 
synthesis  may  be  sumiued  up  as  follows:  in 
so  far  as  we  are  able  to  delect  with  instru- 
ments at  preaent  eonstroeted;  an  aaymmstrie 
eomponnd  ^jmthadied  from  it.s  constitiiant 
elements  or  from  optically  inactive  com- 
j[>ounds  is  always  obtained  in  the  inactive 
form.  The  optically  active  forms  can  be 
prepared  synthetieally  only  through  tfaa 
asBStanee  of  previonsly  existing  optieally 
active  compounds. 

Tn  making  this  preneral  statement  T  am 
disregarding  the  work  of  Stoklosa  and  his 
eo-woxkers  (1918),  "ffho  claim  to  hBve  pre- 
pared optieally  aetiTe  sugars  through  the 
action  of  ultra-violet  lig^t  Upon  a  mizfenra 
of  carbon  dioxide  and  hydro3:en  in  the  pres- 
ence of  potassium  hydrogen  carbonate. 
Stoklosa's  results  are  of  the  greatest  im* 
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portance  if  true,  but  serious  doubts  have 
been  cast  upon  their  accuracy  so  that  they 
ii&re  not  been  at  all  generally  accepted. 

Wa.LiAM  McPhebson 
OmoBuamTImnuat 

(7«  ht  PvmtlmMy 


TH£  COMlilTTEB  OF  ONE  HUNDRED 
ON  aaMHTSWtC  RBHABCH  09THB 

AMERICAN  ASSOCIATION  FOR 
THE  ADVANCEMENT  OP 
SCIBNCS 

Tbs  oommittee  held  its  fourth  wieoring  at 
the  Hotel  Belmont,  Now  York  City,  oonvening 
shortly  after  two  o'clock  on  the  afternoon  of 
BMSonber  86, 1916.  Hr.  Fidraring  was  in  the 
chair  and  o^Mra  xwovdad  aa  pronot  vara: 

BajxMBd  T.  Bomb,  Frans  Boas,  N.  L.  Brittoo, 
Alfre>l  H.  Brooks,  Ernest  W.  Brown,  Walter  B. 
Cannoa,  J.  J.  Cartf,  J.  MeK.  Cattdl,  C.  B.  Groas, 
Ohsa.  B.  Davenport,  W.  M.  Davit,  Heorj  H.  Don- 
aldaon,  H.  L.  Fairehild,  Irving  Hardf«tv,  n.  Ko"? 
Haxriaon,  L.  O.  Howard,  Ales  Hrdlicka,  W.  J. 
Hnifinjly  Edward  Easner,  A.  E.  Kenndlr, 
Irvrng  LfiTiprt^'iir,  Berthold  Lrtnf^^r,  Frederic  S. 
Lee,  Ja«4)u«s  Loeb,  D.  T.  Ma&Dougal,  J.  C.  Mer> 
iIhb,  Gk  A.  lODar,  T.  E.  Kdifaii,  H.  Y.  K«al»  SAw. 
L.  Nichob.  A.  A.  Noyea,  BlcharJ  M.  PeHrcr,  M  T 
Pa^s,  J  00.  W.  BiflhMrda,  F.  K.  Bichtmyer,  Peyton 
Bsu,  B.  N.  BsMdl*  Itek  BddMlagMr,  Gm.  Olia 
Smitii,  J.  StiegHtr,  Chas.  n.  Stccknrl,  F  L. 
Tlienidike,  A.  M.  Tozaar,  CliarlM  B.  Van  Hiae, 
Joba  B.  WatN%  A.  G.  WalMtar,  David  Whiti^  W. 
B.  WLitnej,  Bdttwid  B.  miion,  W.  IL  Whodor, 
B.  M.  Yerkea. 

After  introductory  remnrkg  by  the  chainzum, 
the  secretary  reported  that,  since  the  organiza- 
tiflB  of  tiie  Moundttoa  at  Athiita  four  7«an 
ago,  it  had  lost  by  death:  Charles  E.  Bes»ey, 
professor  of  bot^iny,  I'niversity  of  Nebraska; 
Theodore  Gill,  profetiiior  of  zoology,  George 
Waahiivtm  UahranHy;  ISmA  IL  Gutts^  pio- 
feasor  of  physu'H,  University  of  Michigran; 
Joseph  A.  Iloltnua,  chief  of  the  Btureau  of 
Hioes,  WaahingtoQ,  D.  C;  Charles  S.  Minot, 
pidBMBOV  o£  ooiiniaTa'lif'9  anatomy*  Buvwd 
Medical  School,  and  F.  W.  Putnam,  profeftflor 
emeritus  of  anthropology.  Harvard  Uuiirer- 
sity.  There  had  been  added  to  the  committee : 
Burmond  F.  BaMn,  ^Biwlnr  of  tfa»  IfsUon 


Institute  for  Industrial  Research,  the  Univer- 
sity of  Pittsburgh;  W.  B.  Cannon,  professor 
of  phyablogy.  Harvard  ICadtoal  Sdiaol,  and 
John  0.  Kerriam,  profcMor  of  paleontolaiy* 
the  University  of  California. 

Since  the  meetius  last  year  at  Columbus  the 
IbDewing  sabeoounitteea  in  diffaraoi  adenoea 
bad  been  aivpointed: 

Miillicmalirn :  G.  A.  Miller.  Chairman,  Edward 
Easner,  E.  H.  Moore,  W.  F.  Osgood,  £.  B.  Van 
Tlsek. 

Attroncmjj:  Edward  C.  Pickering,  Cliairman,  B. 
W.  Brown,  £.  B.  Proat,  BL  N,  BommU,  F.  SshlsS' 
inger. 

Phyaict:  Arthur  G.  Webster,  Chairman,  C  E.  Mon- 
deohaU,  Ernest  Merxitt,  &  A.  MUhkan,  M.  L 

CftfMMiy;  JaBos  Stlc^htz,  chairman,  I.  Lang- 
mttir,  O.  N.  Lewia,  W.  A.  Noyee,  T.  W.  Bieharda. 

Engineming:  A.  E  Knmelly,  Chairman,  J.  W. 
Richatdq,  A.  Bammv,  A.  XT.  Mbet»  a  a 
Tbomaa. 

Geology  and  Geography:  Wm.  M.  Davis,  Chairtnan, 
Alfred  H.  Braaki,  U  C  Gleaa,  a  K.  Lsi% 

!'  •■'•.y  Willie. 

Uoian^:  Geot^  T.  Mo<m,  Chairman^  D.  B.  Camp- 
fesO,  B.  A.  Baiper,  L.  K  JoBSB,  B.  B.  Uvlagaloa. 

Zoology:  Edwin  6.  Conklin,  Chairman,  F.  B.  Lillis^ 
T.  H.  Mf^ao,  G.  H.  Parker,  Jaeob  Betg^bard. 

^MtsMy.-  Boas  G.  Hanissa,  Chatman,  F.  P.  Man, 
O.  R.  Stockard,  C.  M.  Jackson,  Trvin^  TT  irdesty. 

Pathology:  Biehard  M.  Pearce,  Chaimum,  Theo- 
dore GL  Jaaeway,  Bngns  L.  Opie,  Peyton  Boas, 

H.  Gideon  Wells. 
Fhytiology:  W.  B.  Cannon,  Chairmmp  Joooph  &t» 
langer,  ThasdoM  Hongh,  Fradorfa  8.  Lsa^  Wellar 

J.  Meek. 

P9lfehoU>gy:  J.  McKeen  Cattell,  Chaiirwum,  C.  E. 

Seashore,  E.  L.  Thorndike,  John  B.  Wataon, 

Bobert  M.  Yerkea. 
Anthropology:  Frans  Boas,  Chairman,  A.  Hrdlicka, 

Alfred  L.  Kroeb«r,  Bertbold  Laofer,  Alfred  M. 

Beporta  were  presented  by  the  diainnen  oi 

nearly  all  the  suLconimlttees.  The  report  of 
the  subcommittee  ou  industrial  research,  pre- 
sented by  Mr.  Bacon,  was  a  special  order,  and 
by  invitatkmirasdioeasBedbir  Mr.  J.  J.  Oartr« 
chairman  of  n  committee  of  similar  scoj  ■  nf 
the  National  liesearch  Council  and  by  Ifr.  1' . 
K.  Bichtmyer,  secretary  of  a  corresponding 
oonnnittee  of  the  Aaerioan  Fbydoal  Sodety. 
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This  report,  which  was  farther  diACuased  by 
aef«nl  wmittn,  ms  iirinted  in  ibe  iww  «< 

Seit.vcE  for  Janwy  ft. 

Other  reports  were  presented,  as  follows: 

Bmunh  on  tba  Pacific  Ooatt:  Mr.  Metriaa. 
BsMNh  Toiids:  Ifir.  QroMi 

The  Training  of  Students  te  Bwattsht  Mr.  BwiiB. 

Hathematios:  Mr.  MiUer. 

Astrooomj;  Mr.  Pickering. 

Physics:  Mr.  Webster. 

Chemistry:  Mr.  Stieglits. 

Engineering:  Mr.  Kennelly. 

Geology  an.l  ().  ographjrj  lir.  Dftvia. 

Zoology:  Mr.  ConkUn. 

Auatuuiy;  Mr.  UitxrkOD. 

Pathology:  Mr.  Pearoai 

Physiology:  Mr.  Caunon. 

Psychology:  Mr.  Catteil. 

ibBiilirap«lofl7t  Mr.  Bom» 

Th0  xeports  of  the  diainiiai  of  tlw  tnbeoiii- 

mittees  were  in  most  casee  prelimiuary.  They 
Were  discussed  by  various  menibers.  Those 
coutaiuiug  defiuito  results  or  reoomiuendatioxis 
irill  b«  printed. 

It  was  reported  to  the  committee  that,  at  the 
request  of  the  Xatiorml  Research  Council,  the 
Conumttee  ou  Policy  of  the  Americau  Abso- 
eiation  for  the  AdTaaoeueni  ef  Soinoe  bad 
authorized  the  appointment  by  the  president  of 
the  a.?.'?ociation  of  a  comroitteo  on  coopcratiou 
to  include  hiuueli.  The  other  mtuiiberd  ap- 
poimtod  the  xweddent  wen:  Hr.  2!ndko^ 
chairman  of  t\u-  Committee  on  Policy,  and  Mr. 
Howard,  permanent  secretary  of  the  a.''gocia- 
tioQ.  Mr.  Nichob  and  Mr.  Howard  had  met  in 
Keir  Yofk  with  Ifr.  Noyee  and  Mr.  OonUin. 
reprosentiiib'  the  Xiitluiuil  Eeaoaidi  CknuioQt 
and  took  tht?  following  action: 

The  Conunittee  on  Cooperation  reconuuends  (1) 
that  the  Obmmittae  of  One  Hoadxad  on  fldentifle 
Besearcli  of  the  American  Association  for  the  Ad- 
vancameut  of  Science  ooopermte  with  the  National 
Besearch  Ooondl  Jtt  those  leseawih  nofements  in 
which  both  o^aidsations  are  intanstod  and  espe- 
cially in  order  to  avoid  <luplipation  of  effort  that 
might  arue  from  individual  action  of  the  two 
gnmpa  of  eooiiBltteM  wUeh  have  alnady  bo«o  ap- 
pointcrl  In  tto  (liffererit  sciences;  (-')  thnt  the 
Conunittee  of  One  Hundred,  (rf  the  Association, 
eoopoiate  vltii  the  NatiOMil  Aoadeaair  of  Seleaoai 
md  tte  aattooal  idaiiifle  aooiettM  ia  tte  foratr 


tion  of  single  Qommittees  fa  tte  varioos  brandies 
of  adanae,  with  the  nnderstanding  that  the  preasat 

members  of  tho  association  committees  will  become 
members  of  these  eomtuittees  of  the  National  Be- 
On  motion  of  Noyes,  this  action  was  ap- 
proved, except  tlie  final  clause  "  with  the 
understanding  that  the  present  members  of  the 

of  these  ooBmiittaee  of  llie  National  Bmaaidi 

Council."   Mr.  Noyes  moved  that : 

In  order  to  effect  the  cooperation  provided  by 
tte  preeeding  vote,  tbe  OMiwwiuea  of  One  Htmdrei 

on  Reso.iTfh  do^iifrnate  through  its  chairman  mem- 
bers of  the  association  to  serve  as  members  of  the 

Council  devoted  to  ihf  various  IjraiKhes  of  science, 
with  the  understanding  that  those  committees  will 
ottaafart  of  mamlMrs  dMlgaatad  la  sqoal  or  ap- 

proximntely  equal  nuniV)ers  Ijv  the  a^.-iociatioti,  the 
National  Acadeuiy  of  Sciouces,  and  the  national 
■ateatUto  ooeiety  representing  tto  iMHUb  Of  te- 
saafoli  iaTotvod* 

After  diacussion  this  motion  was  carried. 

On  motion  of  Mr.  Boas,  a  subcommitt^s  %vas 
authorized  ou  cooi>eration  between  muuiuipali- 
tiea  and  ineoxpofated  inatitatioinB  engaged  in 

research. 

The  committee  adjourned  shortly  after  five 
o'olock  to  meet  at  two  o'clock  on  the  af  lernoon 
of  Ae  first  day  of  Ifae  nett  amnial  mnnrtnn  of 

the  association,  which  wil!  hv.  on  December  S8^ 
at  Pittabuzgh,  Pa.    3.  MoKskn  Cattki.i., 

Secretary 

SCIENTIFIC  EVENTS 

CONGRESS  ON  MEDICAL  EDUCATION.  PUBi.IC 
KBALTH  AND  MBDICA2.  LICmUBB 

Tjie  next  Congress  on  Medical  Education, 
Pulilic  Health  and  Medical  Licensure,  partici- 
pated iu  by  the  CouueiL»  on  Medical  Kduva- 
tion  and  on  Health  and  PuUic  fiutroolion  of 
the  American  Medical  Association,  the  Fed- 
erfttion  of  State  Medical  Board?  of  the  TTnitod 
States  and  the  Association  of  Aiuerioau  Med* 
ioal  Oolkm  will  be  held  at  the  Oongraa 
Hotel,  Chicago,  on  February  5  and  C,  1917. 
Accordinpr  to  the  Journal  of  the  American 
Medictil  Aasociatiou  the  program  of  Monday 
morningj,  Febnuff  6^  will  be  on  medfeal  eda> 
oatioiii  'SbB  pMgnun  ibUowa: 
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Opening  of  tlM  OwilHnwiiii,  Dr.  Axttur  Dmii 
B«Tan,  ebairmtt  of  lb»  Mwull  «■  nidiwl  «fia«ap 

«PMgi«B  of  Ob  Tt«r  fa  MMtel  BflMlka," 

Jh.  N.  P.  Coliroll,  Mcretary  «C  Ih*  Oomall  « 
IfixHwJ  Ednwtion,  Chicago. 

*'TIie  Problem  of  Higher  Degree!  fa  Medicine," 
Dr.  H  r  L  ,  D.  Arnold,  doaa,  EwMid  Giadmlfa 

School  of  Medicine,  Boston. 

8jrtuposiuin :  ' '  Economy  of  Time  'm  Preliminary 
•ad  Mf^l*^*^  Edaeation."  Dr.  John  L.  Heffron, 
preeident  of  the  Association  of  Amerienu  Medical 
Colleges,  Syracuse,  N.  Y.  Hon.  P.  P.  Olaxtou, 
ITidted  States  CrasmiailoBear  of  Ednotioni  Waah* 
fagton,  D.  C.  President  Harry  Pratt  .Tnd^on, 
VniTersity  of  Chicago.  Diseuaeion  by  President 
GaoifB  &  TfaMBl^  of  tib»  nnlvnally  «f  MfaiM- 
sotn,  Minnc^npoiis,  and  Vntomm  <X  H.  JMd,  rid- 

Tersity  of  Chicago. 

On  Monday  afternoon  the  general  topic  will 
be  nMdioal  Heensun.  IoUoivb; 

"Px««ll«at  Examination!  hj  Bfate  Lieenaing 

Boards,"  by  Dr.  Walter  P.  Bowers,  Secretnrr  of 
the  Masaaehusetts  Board  of  B^istrafeion  in  Medi- 

"Minnesota  Practical  Eramlnations — As  They 
Are  and  As  We  Should  Like  to  Have  Them/'  Dr. 
Aaaah  Herd,  manbar  of  the  MfanMOl*  State  Boezd 
ef  Medical  Examiner Mitiiicapori>«, 

Dtaeasaion  opened  by  Dr.  W.  J.  Meausi,  chair- 
wusif  BjaeuUve  Omedl,  AModAtiee  ef  Aneriean 
li^dical  Colleges,  Columbus,  Ohio. 

Beport  of  Examination  Held  by  the  Ifational 
Board  of  MadJeal  Bawtuara,  Dr.  Mtore  Pjer,  a 
member  of  the  National  Board  and  Dean  of  the 
Tolaoe  Ui^veraii^  of  I^ouiaijuui  School  of  Me«U' 
•be.  New  Oilaaii& 

IMaeussion  opened  by  Dr.  John  M.  Baldy,  presi- 
dwii  Ponuijlfaitie  Bureau  of  Medieal  EdoMtlon 
and  LteoBsura,  Pldladelphia. 

"The  Problem  of  the  Medical  Cults,"  Dr,  David 
A.  Striekler,  preeident  of  the  Federation  of  State 
Medical  Boaida  and  secretary  of  the  Colorado 
State  Board  ef  Medical  Examiners,  Denver. 

Discuaaion  Opened  by  Mr.  Harry  E.  Kelly,  for- 
merly attorney  for  the  Coiuradw  Bute  Butird  of 

M^SleA  Biwfaan»  CUaago. 

On  Tuesday  morning  pofalie  hMlth  topiot 
will  be  di»^<*u9.sed.  The  program  foUows: 

Opening  of  the  Conference,  Dr.  Frank  Billings, 
chairman  of  the  Council  on  Health  and  Public 
Instruction,  Chicago. 

"PubUo  Healtk  Tiaiafag  fa  Medloal  OoOogoa,*' 


Dr.  Oaarge  A  l^aaial^  (iaitdN%  tDTfliMid^  eC 
Minneeola,  and  ptadflit  alae>»  Rftiftaftiliff  Voai^ 

"Vliat  Trafafag  Shonld  the  PubHe  Health  Offl- 
ear  BeeaiTa  fa  Medical  Colleges,"  Dr.  Hermann  & 
Blgga^  state  commissioner  of  health,  New  York. 

Diaeiission  opened  by  Dr.  Victor  C  Vaughan 
and  Dr.  8.  J.  Crumbine. 

On  Tuesday  aftonioon  tliere  will  be  a  pop- 
ular discussion  of  topics  relating  to  nwd'^^l 
Heansinr&  Thu  program  foUowa: 

' '  state  Kegulation  of  the  Praetlse  of  Madidaa 
an  Educational  Prolilem,"  Professor  Edmoad  J* 
Jamaa,  preeident,  Illinois  State  Univenitj. 

"The  State  fiagidatioa  ef  tta  Piaatiaa  ef  Matt- 
cine  as  an  Ereontiro  Problaa^"  BoOOfaUe  JTaflMa 
M.  Cox,  gov«ruor  of  Ohio. 

DiaaOiion  opened  by  Dr.  a  St.  Glair  Dr^,  Dr. 
W.  B.  tfinmamim      Or.  mittam  P.  Bart. 

ADDBMSU  AMD  LXCrUSW 

At  the  t^urteenfh  amnial  meetin;:!:  of  tlie 
Association  of  American  Geographers  held  in 
New  York,  a  symposium  on  "  The  Geography 
«f  tlM  War,*  waa  oondoeted  hf  FMSbmov 
Douglas  Wilson  Johnson,  of  Columbia  Vtd- 
Tenitr,  tbe  urogram  baing  aa  foUfMns 

'  INTHODUCTTOK 

'  <  The  Oeographie  I'actor  in  Military  ProblemS|" 
bf  Deaglaa  W.  Jakaaoa. 

«n  waa  aw  lamb 
"The  Plains  ef  HerllMn  IWaaa^*'  hj  Btmae 

W.  Ouahing. 

<«BtTCn  and  Mnrribea  ef  Oe  Baatatn  Vront,"  by 

Lawrence  Martin. 

"The  Danube  Vallcgr  and  the  Balkan  Oomplez," 
by  jsUaworth  Hawttagtea. 

''The  Carpathian  Mountains  and  Traa^fl- 
vaafaa  Alj^"  by  Emmanuel  De  Martoaae. 

THE  WAR  ON  WaTKH 

' ' Oeographie  Aspects  of  the  War  on  Water,"  by 
J.  FaalOoada. 

"Geographic  Aspaeta  ef  tta  Vat  fa  tta  Ata^" 

by  B.  DeC.  Ward. 

Bootioido  xmoT  or  xaa  WAa 
"SMBonfa  Qeagzapliy  ef  the  War/'  hf  J, 
BMaaU  Soiiih* 

Dr.  S.  W.  Willibton,  of  the  University  of 
Ohicago,  gaye  a  lecture  <m  *^Ihe  Eariiert 
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Kuowu  Ak-breathing  Vertebrates"  under  the 
anipiioeB  of  the  Science  Club  of  the  Univer^ 
•ity  of  WiaeoBsiB  on  Deoember  16»  191^ 
Among  future  leetiirers  are  the  following: 

Br.  E.  C.  Eosenow,  of  the  Majo  Foundation,  on 
**Tlie  Etiology  of  Epidenuc  PoUomjelitu,"  oa 
Jamuoy  1S»  1917. 

Professor  I^obcrt  DeC.  Ward,  of  TIftrvare?  TJni- 
Tersitj,  on  ' '  The  Weather  and  the  War, ' '  on  Jaa- 
oaij  19,  1917. 

Dr.  rre<leric  S.  Lee,  of  Columbia  I7niver.«ity,  on 
jBk  subject  yet  to  be  announced,  on  February  12, 
1917. 

Professor  G.  A.  Miller,  of  the  Tniversity  of  HU- 
noia,  on  "The  Function  of  Mathematica  in  Soian* 

Professor  C.  8.  Sliclitcr,  of  the  TTiuvoraity  of 
Wiacoaaizt,  oa  "Sciaooe  at  the  Univeraity  of  AIkl- 

A  mown  of  six  leotnra  on  psychopathology 
is  being  given  by  Dr.  E.  £.  Southard,  professor 
of  neuropathology  in  the  Harvard  Medical 
School,  before  the  department  of  paychology, 
Otthnobis  Univenity.  The  leotane  gi'Tva.  at 
loor  o^dook,  in  BoheKnerliom  Bal^  sue: 

Tuesday,  Januaiy  fl^  **Kmmif»Sh»hgf  end  F^f« 

ehopathology. ' ' 

Wednesday,  January  3,  "The  Brains  of  the 
FeoWo- Minded.** 

Wednssdaj,  Jameiy  81,  **TtoaM  Lobe  Foao- 

tlons." 

Tlranday,  Vdinnqr  1,  "The  AatijaiM  ef  X)o< 

huions. " 

Thursday,  February  8,  "The  Uneonseioaa. " 
Fiide^j  TtHamnj  9,  "P^fohopetide.*' 

Trb  folloviiiff  pfognun  of  leotnree  ie  of- 
fered for  this  season  by  the  Ottaira  lieU 

Naturalists  Club: 

December  16,  "A  Joumsy  through  Spaeo,"  by 
Dr.  J.  8.  PtaiAott,  Baadaion  Oboervaloiy,  Ottewe. 

January  9,  "Are  Our  Forests  Vanishing — What 
Are  We  Doing  to  Ferpetaste  Ttasm"!  by  Mr.  B. 
N.  Campbell,  dirsfltor  of  fOMsliy,  Ottene. 

January  23,  ' '  Our  Winter  Birds, ' '  by  Dr.  N.  T. 
Williams,  Geological  Snrvqr,  Ottawa. 

FAroaiy  6,  "Th«  Aniraals  of  Arette  Oaaada," 
bj  Dr.  B.  M.  AndsnoOt  lately  in  charge  of  south- 
em  scipntiffc  party  of  Canadian  Arctic  Expedition. 

February  20,  "Fi^thes  and  the  Fishing  Indus- 
Hgr,*'  Igr  Ifir.  Aadieir  Halhelt»  aelnzallat,  Naval 
Dsparttnsttt,  Ottawa. 


March  6,  "The  Ckuservation  of  Wild  Life  in 
Onada,**  by  Dr.  a  Qmdm  Heisttt,  DomlBin 
Bntomologist,  Otta^ra. 

Maxtth  20,  Annual  aaeoking.  Presidential  ad- 
dMi:  «BesMl  AielieelgBlMJ  Weric  ia  (hnada," 
by  Mr.  Bexba  I.  Qiaith,  Geokgiflal  ■ansif,  OMwnk 

A  8CRC»OIr  OF  FXSRBBin  AT  TBB  UNIVBSSITT 
OP  WASHINGTON 

A  SCHOOL  of  fisheries  will  be  cstablinhod  at 
the  L'uiversity  of  Washington  within  the  neJit 
two  years,  if  the  appropriation  bill  for  tiie 
university  is  passed  as  it  now  stands.  The 
need  for  x  icnilfic  study  of  fishing  problems  is 
already  felt  to  so  great  aa  ezteat  that  Pio» 
feason  Eineaul  end  E.  Victor  Smith,  of  the 
biology  department,  are  devoting  much  time 
to  tlie  scientific  pha.«es  of  tlio  industry.  Pro- 
fetter  Kincaid  is  investigating  and  fostering 
the  oyslnr  indufltry  ob  fbe  PeeUie  «aM«t  and 
Professor  Smith  is  stndying  eebnon  and 
salmon  hatolierlos*.  particularly. 

The  p^sage  of  the  rfHjuircHl  appropriation 
by  the  legislature  will  make  possible  the  addi- 
tion of  «B  CBpevt  auyuMFttsr  on  tAiag  end 
fialiviee^  the  additioa  of  laboratory  equipment, 
the  enlarj^ement  of  the  scope  of  the  university 
and  the  addition  of  increased  laboratory  space 
to  handle  problems  that  arise  through  study. 

The  university,  in  oonneotion  with  tiie 
Seattle  Port  Commission,  has  invited  the 
Aibairoes,  the  official  ship  maintained  by  the 
United  States  Bureau  of  Fisheries  for  the 
Boientifio  investigation  of  tiie  Itshing  industiy* 
to  winter  in  the  fresh  waters  of  Lslte  Uuioiif 
which  wa.sli  one  etlge  of  the  eampu?.  Plans 
are  being  considered  that  may  make  the  Alba' 
tro$$  aTailaUe  far  sftidmla  ssid  inetriwtuw. 
The  ship  wotln  with  a  crew  of  ee?eBty  bmb 
and  three  experts  and  centers  its  activity  in 
the  North  Pacific  Oconn.  At  present  it  is  in- 
vestigating tuna  fishing  off  the  coast  of  south- 
&n  Caltfovnia.  If  the  AKolross  ie  made  avail- 
able  for  students  and  inrofessors,  partundatly 
those  interested  directly  in  the  fishinfr  indus- 
try, it  will  serve  as  a  practical  laboratozy 
wherein  can  be  solved  the  problems  that  are 
oonfrontiac  the  industry  along  the  Facifio  sea- 
board. 
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SCIENTIFIC  NOTES  AND  NEWS 

PfionsssoR  BssD  Hunt,  oi  the  Harvard  Med- 
ieal  School,  haa  been  eleeted  pwrideBt  of  Hie 
.American  Society  of  PhanMeolqgy  tnd  Ss> 

perimental  Therapeutics. 

At  the  fifteenth  nnnunl  meeting  of  the 
Americau  Anthropological  Association  held  in 
Vow  TtvAf  fitoni  DoonnbeiF  99  to  89,  oAosra  £ov 
the  ensiling  year  were  elected  as  follows: 
President,  Alfred  L.  Kroeher,  Affiliated  Col- 
leges, San  franciitco;  Secretary,  Alfred  M. 
Toaer«  BtaewKei  TSvintniri  Tmnunr,  Hcfl 
H.  Judd,  U.  S.  National  Museum;  Edilor, 
Plicy  E.  Goddoxd,  Amencm  Mmeum  o£  Nat- 
ural History, 

At  tbe  receut  thirtieth  aaniversary  cdebra- 
tioa  of  ths  HidiigMi  Oolkfe  of  lOaet,  Dr. 

M.  E.  Wadsworth,  the  first  i)resident  of  the 
college,  now  emeritus  dean  and  profeisor  of 
mining  geology  in  tlie  school  of  mines  of  the 
ITiiivai^  of  Pittsbiui^  gtm  the  addnn^ 

his  subject  being  "  Tlic  Michigan  OoHege  ol 
Mines  in  thu  Xinotcenth  Century." 

At  the  mectinp  of  the  Philotiophical  Soci- 
ety of  Washington  on  January  20,  the  retiring 
VMsident^  Br.  I^man  J.  Briggf,  trill  giro  ibib 
address  on  <*Tlie  Living  Flaut  m  a  Plqnioal 
System." 

The  Society  oi  Chemioal  Industry  has 
awarded  tiie  Pa)da«  medal  to  Br.  Emet 

TwitchelL  The  preaentation  will  be  made  by 
Dr.  Charles  F.  Chandler  on  the  ereninf?  of 
January  10.  It  will  be  followed  by  addresses 
bjr  Dr.  A.  0.  Lanflfnrair  on  <"I%e  Twitehdl 
Process  in  tile  Glycerin  Trade,"  and  by  Martin 
H.  Ittncr  on  "  Tlio  Twitchell  PloeeM  in  the 
Soap  and  Candle  Tndugtry.** 

AccoaoQfo  to  the  Jourml  of  the  American 
Vedieal  Aasociation,  tiie  Alvanmga  prise^ 
awarded  annually  by  the  Swedish  Medical 
Association,  has  for  1916  been  gfiven  to  Dr.  E. 
Nilsson  for  his  oomprehensive  study  of  the 
physiesl  development  and  flhioos  for  nlHtary 
asrvice  of  the  yonni?  men  of  Sweden  between 
1861  and  1913.  The  asf^oclation  distributed 
eleven  other  jtrizes.  The  jubilee  prize  was 
given  to  H.  B.  JamBhatg  tat  hie  medieal- 
1>ifiIogie  etmiy  of  genssntiena  ef  nflrtnin 


families  in  Sweden  totaling  2.232  members. 
He  tzaced  the  working  of  the  Meudelian  laws 
of  hendily  ttxengh  nearisr  900  Teaas. 

PtoFBwon  S.  A.  Foane,  of  the  departanent 

of  entomology  of  tlie  University  of  Illinois, 
ha?  been  called  to  Washinprton,  D.  C,  to  coa- 
t$ult  with  the  members  of  the  United  States 
Burean  of  IBBtoanologTp  in  regard  to  fomnn- 
lating  plans  for  a  campaign  a>?ainst  the  ITes- 
?ian  fly,  of  which  Profossor  forbes  has  made 
a  study. 

Db.  F.  li.  Watsox,  of  the  department  of 
pltyaios  of  tiie  UniTmity  of  niinoia^  who  has 
made  several  years'  research  on  the  subject  of 
acoustics,  is  being  consulted  by  the  TTnitod 
States  navy  officials  concerning  the  acou»tieal 
ooi^tio&s  neeessaty  for  eoand>pto(tf  radio 
rooms  on  battleslups.  It  has  become  highly 
important  that  tlie  wireless  operator  on  a 
battleship  be  able  to  receive  messages  without 
intormplion  oataide  noises^  and  the  Navy 
Depertment  is  searching  for  a  sound-proof 
room  where  the  operator  can  work  without  in> 
terfcrcnco. 

ibioBTHWXSTEEN  Univ£rsitv  ims  appointed  a 
local  oonmitteB  to  eooperato  witii  Ae  National 
Researdi  CSovndl  in  its  service  for  the  United 
States  provemment.  The  committee  is  com- 
posed of  the  following  persons:  For  the  board 
of  inuUet,  ICeasrs.  Janes  A.  Fatten*  Irwin  C. 
Bew,  William  S.  Mason,  Theodore  W.  Bobin- 
son.  For  the  alumni.  Dr.  Chas.  H.  Mayo, 
Eochester,  Minn.,  Dr.  W.  E.  Danfortb,  Evans- 
ton*  m.  For  1h»  foeMv,  Professors  Henry 
Crew,  D.  B.  CnrtiBS,  Ulysses  S.  Grant,  Philip 
Fox  and  William  A.  Loey,  of  the  College  of 
Liberal  Arts;  Professors  A  B.  Kanavel,  A.  L 
EendaUf  J.  H.  Long  and  S.  W.  Benson*  of  the 
Medical  Sahool ;  Prufoseor  John  H.  Wigmore^ 
of  the  Law  School;  Professor  O.  H.  Basquin, 
of  the  College  of  Engineering;  and  Professors 
Arthnr  D.  Keek  and  Thomae  L.  Oihner,  of  the 
Dental  SdmoL 

Tbb  Aurora,  under  the  command  of  Captain 
Davis,  sailed  from  Port  Chnlnior.M,  Xow  Zeal- 
and, for  the  Antarctic  on  December,  with  Sir 
Bmest  Shaoklflton  on  board.  Sir  Ernest  will 
connnand  dm       oDsratioaB  foir  relief  of 
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mepibers  of  the  ezpeditioa  marooned  in  Bow 
Set,  and  is  hopeful  of  Ending  Lieotanaat  Mie* 
intoeh's  pwrfy  iralL  Before  the  departure  of 
the  Aurora  a  civic  reception  was  pivcn  at 
Dunedin  in  honor  of  Sir  Ernest  Shackleton, 
iriw  ARivad  there  in  oompany  widi  Dr.  B. 
Nab^  of  iiia>i]i& 

Dr.  Barton  Warrex  Evep.makx,  of  tho  Mu- 
Beiun  of  the  California  Academy  of  Sciences, 
tpent  a  portion  of  December  in  the  east.  He 
mnmeuted  the  meademy  as  a  delegate  at  die 
dedication  of  the  new  bulldiny:  of  ceramics  at 
the  UniTondtar  of  Illinois.  At  the  annual 
ineetiiiff  of  Ihe  Indieu  Academy  of  Sdenoe  at 
Lidianapolis,  on  December  8  and  9,  which  was 
devoted  chiefly  tr>  papers  dealing  with  a  cen- 
tury of  science  in  Indiana,  he  presented  a 
paper  on  *  A  Oentmy  «f  Zoology  in  XndUma." 
At  a  nu  etliig  of  the  Washington  Bioilopcal  So- 
ciety Dr.  Evermann  spoke  on  the  work  the 
California  At^Aamy  of  Sciences  is  doing  in 
the  instaOation  of  habitat  gfonps,  iHnstrnting 
hia  remarks  with  colored  slides.  The  same  ad- 
dress was  j?iven  nt  Butlpr  TTniver?ity. 

Professor  H.  A.  M».i.igAK,  of  the  University 
of  Chicago,  will  give  on  tiie  ffiteheoek  Fonn- 
datiou  at  the  Univanity  of  OaKfoniia,  the  f ol- 
lowing  lert Tiros: 

<' Electricity  in  the  Niaetocnth  Ceatniy." 

'<X  nji      the  Birth  of  the  New  Pfe^ilfla.'* 

"The  Bleetron  Its  iMlatiea  aad  Maaiiii^ 
insnt." 

"Bnmnlaa  UomomU  and  int  alwtrcM.*' 

"The  Structure  of  the  Atom." 
"The  Nnture  of  Radiation."' 

PaopsssoB  £.  P.  Lewis,  of  the  University  of 
CMiAmua,  Tooenfly  leetored  at  the  State  TTn!- 

versity  of  Iowa  on  the  foOowiatg  subjeots: 
"  The  Multiple  States  of  Nitroj^en  as  Indicated 
by  Its  Spectra,"  "  The  Spectroscopic  Ejqplora- 
tion  of  the  Bmnaia,**  and  <*The  Eleetrieal 
Fioperlies  of  FUmee." 

Dr.  T.f.wkm.ys  F.  Barkkk,  of  the  .Tohii«  TTop- 
kins  University,  delivered  an  address  on  '*  In- 
ternal SomHimiMt**  before  lSb»  lleifioal  Sodety 
of  the  Oity  and  Ooontr  of  Denver,  on  Beoekn- 
ber96. 

At  thf  stnted  nnx'tinj?  of  the  Geoffraphic  So- 
cieQr  of  Chicago  on  January  12,  Professor. Em- 


ma tiuol  do  Martonne,  associate  profesaor  of 
geogrraphy,  of  the  Univenity  of  Fteii^  gBve  an 
illustrated  leottti«  entitM» "  The  Batde  Iklb 

of  France.** 

John  FrNXATsox,  an  cxplonr,  for  whom  Fin- 
layson  Biver  and  J^'inlayson  Lake  in  Yukon 
territoiy  mn  named,  died  on  JamuTy  8,  aged 
one  hundred  and  five  yean.  Finlnyson,  who 
was  n  nntiTP  of  Scotl.mcJ,  prospected  and  mined 
gold  in  California  and  Oregon  until  he  was 
eigfaty-dx  yeaza  old  and  llien  went  to  Brftteh 
Columbia  and  Yukon  territory,  whore  he  ex- 
plored large  areas  in  whidi  white  men  had 
never  penetrated. 

Mr.  Danusl  Ouvsa,  FJ^S.,  died  on  Decem- 
ber 38,  at  his  ree^enoe  at  Sew,  in  his  et^ty* 
seventh  year.   He  was  professor  of  botany  at 

TTnivprsitT  Colh>tre,  London,  from  1^<^1  to  IS^Q^ 
and  afturwarda  keeper  of  the  hcrtianum  and 
libtaty  at  Sew  GaidMis. 

Ua.  P.  W.  LBVunon,  editor  of  the  Jomnul 

and  }femoin  of  the  British  Astronomical  Asso- 
ciation, died  on  December  20,  aged  seventy' 
seven  years. 

FnomsoK  Jeax  BAPrrerB  A  Chauveau,  tbe 

eminent  biolo^'ist,  iii<'inl»er  of  the  Section  of 
Agrunilture  of  tlie  French  Academy  of  Sci- 
ences and  of  the  Academy  of  Medicine,  died 
on  Janmaiy    in  Paris. 

Tbs  mannseripC  for  a  report  on  "  The  Peat 

Depoeit-  Comiccticut "  was  in  the  hands  of 
Dr.  Charles  A.  Davis,  of  the  Bureau  of  "Mine?, 
at  the  time  of  his  death.  Careful  search  has 
£>iled  to  looato  tins  nuuraeeript.  ItisposaOife 
tiiat  it  had  been  sent  for  criticism  to  some 
scientific  worker  and  had  not  been  retumed- 
Any  one  who  has  knowledge  regarding  this 
manuscript  is  reqneated  to  address  Pfeofessor 
Herbert  B.  Oregocy,  Tale  UniversHyt  Keir 
Haven,  Conn. 

At  the  first  session  of  the  American  Con- 
gress on  Internal  Mediaine^  held  in  New  York 
on  Deeenber  S8  and  S0,  Hum  wee  founded  the 

new  American  OeBege  of  Physicians,  and 

sixty-five  physTcinn*!  were  jriveu  fello^fships, 
the  selection  having  been  made  by  the  council 
of  the  congress. 
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Messks.  John  Wii.ev  and  Sons,  iNcoHro- 
BATEO,  write  that  they  supply  fiiiug-caril  an- 
nottnoeiiMntt  of  ^tuSx  jum  books  eoverinff  aoi* 
cntifif  and  technical  subjects,  in  accordance 
with  tlic  plan  rwommcndcd  by  Mr.  Wilhelm 
Segerblum  iu  the  issue  of  SciKNOE  for  Junuaiy 
^  nMrwiUaendooinMof  theaooardBtofhoBo 
who  nay  bo  iixteMtted. 

UNIVERSITY  AND  EDUCATIONAL 

NEWS 

Thb  Billinia  family  of  Cbicagro,  headed  by 

Mr.  0.  K.  O*  Billings,  has  given  one  million 
dollar?  to  the  Univer-ity  of  CliioaLro  toward 
the  endowment  of  the  medical  schooL  The 
manvf  ia  to  be  need  to  protida  a  hospital  in 
oonnaetioA  iritli  tiio  adbooL 

The  late  Mr.  John  D.  Archbold  has  be- 
quc.nthed  the  awn  of  1500,000  to  STiaotiae  Uni- 
versity. 

Kb.  Jaoob  H.  SoHivr  has  given  the  atiin  of 
$50,000  to  New  York  University  toward  the 
futid  of  $300,000  for  tlio  division  of  pmblio 
atlair^i  iti  the  school  of  coinniorcc. 

Thk  alumni  of  Harvard  University  plan  to 
oollaet  a  fond  of  ten  million  doUata  for  the 
pennanent  endowment  fund  of  the  nnivenily. 

Profkssob  a.  a,  Noyee,  director  of  the  re- 
search laboratoiy  of  physical  chemistzy  at  the 
ICaasadnnetli  Institate  of  TtiduuAogy,  will 
!:^P<'n(l  the  next  five  months  at  Throop  Collrg^^ 
Piisndi^nn,  Cnl.,  when-  the  new  chemistry 
biiihiinp  will  be  occu[)iod  about  Fcbrviary  1. 

Db,  RoswKLlf  An«jieb,  assistant  professor  of 
PRyekokgy  at  Yak  Univeraity,  will  during  the 
second  half  year  give  at  Tale  University  one 
of  the  conrsos  given  by  the  late  Hugo  Mttiistor- 
berg.  The  other  courses  will  be  given  by 
Aaoiatant  Ttokmot  H.  8.  XantirCeld  and  Dr. 
L.  T.  Tkoland. 

The  Journal  of  the  American  Medical  Asso- 
ciation stat^  that  the  senate  of  Queen's  Uni- 
▼ersity,  Kingston,  Ont.,  baa  iaaoed  a  memo- 
randum covering  its  objections  to  the  aetieat 
of  the  University  of  Toronto  in  decidins?  to 
establish  in  1918  a  aiz-year  academic  couise  in 
medifljne^  A  conf eranoe  bad  been  held  be* 
twwB  rapneaentati-vea  of  the  two  vDirersitiea 


but  no  oth^  tuiiversities  interested  in  Canada 
had  been  asked  to  participate  in  that  oonfer- 
enoe.  Qoeen'a  Univeraity  aays  that  the  pto- 

I)o«als  come  at  a  time  when  there  is  an  unusual 
demand  for  tlie  services  of  medical  men  from 
the  British  and  Canadian  goverzmienta,  and 
that  the  great  need  for  medical  men  will  not 
immediately  oeaae  when  tiie  war  ia  orar. 


DISCUSSION  AND  CORRESPONDENCE 
ram  iHn.tnnicB  of  otwais  m  trb 

EXTINCTION  OP  RACES 
OsBORN*  has  called  our  attention  to  the  part 
disease  may  have  played  in  the  extinction  of 
oertaia  mammaTian  groupa  eapecially.  Ha 
based  bia  aqgsaatim  on  the  prerdenoa  of  ear- 
tain  diseases  amonj?  modern  mammnls,  such 
as  Texas  fever,  '*  rinderpest,"  biliary  fever  and 
the  diaeaaa  tittBamitted  by  the  taa-taa  4y.  Ha 
si^a: 

Thus  hi  these  diseases  we  have  all  the  conditions 
favorahle  for  the  wide  distribution  of  inseet-boxae 
dlNBSBS  wUeh  in  past  times  may  have  attacked 

various  types  of  qunilrupoil.4  and  rssolted  in  e.tter* 
mination  before  natural  immunity  was  acquired. 

Ko  did  not,  however,  cite  any  instances  in 
which  disease  is  known  to  have  played  a  part 
among  tte  fornS.  v«rtebratea»  and  ii  ia  mt 
likely  that  epidemic  diaaaaes  of  wliieb  be  apaha 
should  leave  an  impress  on  the  skeleton. 

The  writer'  has  already  indicated  how  a 
study  of  palhoIoKieal  ladona  on  fosdl  bonaa 
may  show  something  of  the  widosptend  naturs 
of  disease  in  geological  time.  During  tho 
past  few  months  there  have  been  accumulated 
eritema  of  afe  kaat  a  aooie  of  diaaaaos  wfaieh 
are  engVMted  by  Ihe  lesions  found  on  the 
petrified  skeletal  remains.  Since  tho  detailed 
description  of  these  will  appear  elsewhere,  it 
win  only  be  naoessary  to  say  here  that  disease^ 
as  indicated  by  the  above-mentioned  lasion% 
was  widespread  quite  early  in  the  history  of 
the  early  vertebrates.  Pathological  bon^ 
have  ao  far  not  been  noted  in  the  early  or 

«H.  1>.  OSbsm,  AmtHam  FaMHtf,  Ycfl.  XL, 

p.  836,  190a. 

2  SoixKOB,  N.  8.,  YoL  ZLUL,  No.  1108,  pp.  415- 
426,1»1«.  ^sMrison/oenieli/MsMSrVeLZLL, 
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middle  Paleozoic,  but  in  the  Permian  disenwd 
bones  have  been  described  by  Benault,  which 
were  afflietod  with  oariei^  and  «m  M»  to 
iuetan  aometibinc  of  th«  mtan  of  fba  bac- 
teria producing  these  Iwions.  Waloott^  has 
indicated  the  presence  of  bacteria  in  a  nmoh 
earlier  period  bttt,  ao  far  aa  I  am  aware^  noth- 
ing of  the  diseased  nature  of  fosaQ  foffma  ia 
known  earlier  than  that  stated  above. 

The  lesiona  so  far  studied  are  the  zeaults 
of  acoidaiitiy  OP  of  infaebona  and  none  of 
than  an         eitaaaim  It  ia  improbaUa 

that  any  of  the  lesions  so  far  studii^l  were 
80  serera  tiiat  the  life  of  the  individual 
afEcted  was  flndaagared.  Certainly  none  of 
tbam  arc  t^^'vera  enough  to  have  endangered 
the  race.  Troxell*  has  snprRpsted  in  the  de- 
scription of  a  pathologic  camel  phalanx  from 
the  gWaloeeiie  of  Toiaa: 
The  iBteraatfng  pattiologie  phatamc  la  pvobaUy  a 

result  of  exoHtosis  or  uncontrolled  <lci>ositi')n  of 
bo^y  "'Wtt^*'  The  bone  was  not  broken,  beeanae 
it  ■bei*a  fbe  aanw  taiga  ai  tiw  normal  eae  ef  Hie 
tame  sise.  Possibly  the  disease  whicli  oauhcI  tlio 
death  of  the  individual  also  eoatribated  to  the 
deetnietion  of  the  speeiee. 

It  is  to  be  doubted  if  lesions  of  this  nature  axe 
over  firtal.  Thegr  maj  reeiilt  in  the  loaa  of 

uecfxilneft-H  of  the  member  fifflicted  nnd  in  the 
cast'  of  the  ontnel,  aside  from  a  stiffness  in  the 
foot  afflicted,  probably  no  other  result  was 
notioeaUa.  Troxell  haa  maetionod  that  Ae 
introduction  of  swampy  conditions  into  that 
refJT't^'i  was  instrumental  in  the  extinction  of 
tho  iuuua,  and  it  is  to  be  further  noted  that 
the  swampy  oonditbn  also  prodnoed  the 
arthritic  lesion  in  the  camel  phalanx,  since 
arthritides  nre  more  commonly  found  in 
animals  inhabiting  moist  places,  and  are  par- 
tSodarly  aevero  in  eitinok  cttvoHUbabitinir  and 
foflsorial  animals. 

It  isi  not  my  inlcntioTi  to  contend  that 
disease  has  not  been  influential  in  the  extinc- 
tum  of  noaa;  it  piobd>1y  haa  bean;  but  thoae 
diaaaaea  whinh  have  loft  an  impre«  on  4o 

•  C.  D.  Wah^ott,  1915,  rtoe,  JTotl.  ^«ad.  8cL, 

April,  inVT   pp.  2r,(i  257. 

♦  E.  L.  Troxell,  1915,  Amer.  Juum.  Set,,  Vol. 
ZZZIZ^  p.        Vlf.  14. 


fos»ilired  skeleton  eertainly  can  not  he  re- 
garded as  among  those  diseases  which  woxild 
paodneo  widaapraad  mtinction.  Soma  otb> 
has  been  the  dominant  factor.  Attkw^  ^ 
labyrinthodonts,  for  instance,  there  ia  no  evi- 
dence of  disease  on  the  skeletons,  and  we 
know  diat  after  a  audden  riae  and  ivarid<«ida 
diatribntion  of  species,  suddenly  the  vHiola 
group  went  out  of  existence.  The  same  may 
be  said  of  other  early  groups  of  vertebrates. 
The  pieaent  leaidte  of  the  atndy  of  foaoO 
pathology  indicate  the  early  appearance  in 
RCologicul  time  and  widespread  distribution  of 
diseesee  of  many  kinds,  but  none  of  them,  so 
far  aa  Ibaea  iaaioua  maj  be  tntaivnrta^  wen 
sufficiontljr  aewem  to  have  played  a  part  in  ibB 
extinction  of  any  of  the  known  races  of 
vertebrates.  They  are  to  be  regarded  rather  aa 
Qhronio  infeetioiiB  or  oomtitQtional  diaeaeai 
which  may  have  played  a  part  in  eattinetiflilt 
but  there  must  have  been  ?ome  other  and  more 
powerful  aUy  which  is  at  present  unknown. 

BOT  lb  ICbODR 

ITmvkr.sity  ok  Ti.m.nois, 
CoLLBQS  or  MxDicnrs, 
Ohtoaso 

VS&TICAL  FXUMG  FOB  PAlftPHUCT 
COLLICnOMK 

Ijt  the  iaauo  of  Somtci  for  Noveniber  94 

Professor  Storer  calls  attention  to  the  impor- 
tnnt  matter  of  properly  caring  for  pamphlet 
uollectiouii.  Hm  alao  brings  togetiier  in  very 
serrioaabla  foim  the  data  regarding  the  vari* 
ous  methods  which  have  bc-en  used  in  storing 
pamphlets.  The  writer  merely  wishes  to  add 
some  items  from  his  experience  in  usLug  for 
this  pnrpoee  ordinary  commercial  vertical 
filing  cases. 

When  this  system  is  used  the  pamphlets  are 
placed  in  the  drawers  of  the  cabinet  face  for- 
ward and  with  the  bade  of  the  pamphlet  upper- 
most. It  is  tlni*  iMjseible  to  read  the  back  title 
if  the  pamphlet  bears  cue,  or  to  separate  the 
pAinphlcts  slightly  as  one  wotild  cards  in  a 
card  index  and  thva  note  the  title  printed  or 
written  on  the  front  coTeT.  Guides  nre  in- 
serted at  convenient  intervals  to  assist  in 
finding  the  particular  group  of  pamphlets  de- 
aired.  Theae  gnidaa  may  iHroride  a  aacioa  of 
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STilidivisjions  as  minute  fts  desirexl,  tKftugh  in 
practide  an  average  of  one  guide  per  inch  will 
be  iound  to  be  a  generous  allowmnoe.  Any 
paiiq>hlet  in  the  series  may  be  Irand  and  re- 
moved without  disturbing  otlicTF,  or  the  whole 
group  bearing  upon  a  single  subject  may  be 
looirtad  inatantly. 

It  goaa  ^thout  saying  that  the  publiaatiinia 
•re  protected  in  the  moBt  oomplcfc  manner 
from  dusty  light  and  accidental  injury  and  are 
at  ^  aaiae  tmia  kiaiiit  poifeeQj  &t  and  mtdiet 
light  pressure. 

The  total  floor  space  oociipied  is  little  if 
any  greater  than  is  required  for  storage  on 
ahelreB.  The  horiaoatal  extent  of  the  case 
alon^  the  wall  is  less  than  in  other  types  of 
sforapre.  The  lattor  point  is  often  of  great 
importance,  due  to  the  limited  amount  of  wall 
apaoa  in  many  offioaa.  Furfbennora,  tlia 
tical  fiJe  may  be  phieed  in  the  contcr  of  the 
floor  if  the  room  hapx>ens  to  be  a  large  one. 
The  entire  cabinet  with  its  contents  can  be 
moved  from  one  location  to  aaother  with  no 
risk  of  disarrantrinfr  the  collection. 

Storage  in  this  manner  is  not  as  ezpensire 
na  ofdmaTtly  8iippoaad>  A  vwtieal  iDxiif 
caaa  whidi  I  liave  juat  saceiTcd  for  my  own 
use  contains  filing  space  equal  to  110  inches 
of  Bhelviiig.  The  cost  is  about  twelve  and  one 
half  eanla  per  iaoh.  witiurat  gvidea.  Thia  fa 
not  a  transfer  case,  but  a  well-made  five-dramr 
upright  unit,  invoice  size.  It  is  steel  eon- 
ctruction  inside  with  oak  exterior.  Data  are 
not  at  liand  legafdinff  tiie  eoat  of  ffling  in 
pamphlet  cases,  but  shelving  with  closed  dust- 
proof  back  if  made  of  selected  lumber  and 
wdll  finished  would  coat  probably  from  seven  to 
tan  oeota  per  lineal  ineh  of  filing  space.  If  to 
Ilua  bo  added  tlie  eoat  of  pampUet  oaaes  the 
expense  of  the  method  rnn  not  be  much  less 
than  that  of  Tertical  filing.  The  convenience 
af  tiM  latter  ia  aueh  that  it  woald  appear  ad- 
viaahfo  to  investigate  it  oloaely  in  erreiy  caae 
before  adoptin;?  anotlier  system.  It  offeca  paz^ 
ticular  advantages  for  personal  use. 

It  should  be  added  that  the  file  tblat  I  am 
anng  aaeommodataa  papen  witii  a  greataet 
dimension  of  ten  and  one  fourth  inches.  This 
will  provide  for  most  separates,  though  there 


are  of  course  n  few  which  are  too  large. 
Larger  drawers  will  cost  about  the  same  per 
cubic  inch,  but  correspondingly  more  per 
lineal  inch.  W.  L  KunOBT 

School  or  Eddoatiov, 
Univsbsitt  or  Kax&ab 

PHRENOLOGY 
It  is  gratifying  to  report  the  receipt  of  the 
following  communication,  relating  to  the  lec- 
tun  on  "Phrenology"  whioh  was  lefemd  to 
in  Science  of  Doocmber  29.  The  letter  is 
dated  JanuaQ-  4,  and  is  signed  by  Professor 
Wm.  A.  Wilbur,  dean  of  Oolnmbisn  College, 
Qeoage  Waahingfion  Univanity. 

Followmg  your  letters  of  Dpcombor  21  aiul  Do 
ceinber  23,  flonewrning  an  announced  locturo  on 
plueaology  liefote  tiie  EneaiiiiBB  Sodefy,  and  fol- 
lowing a  letter  of  T>pceniher  2R  from  Dr.  Frank 
Baker,  relating  to  the  same  subject,  President 
StodrtOB  diieefeed  me  to  see  that  flie  ketoie  waa 
tot  piveu.  On  DeeeniTtt'r  28  T  notified  the  president 
of  the  society  of  President  Stockton's  diieetions  In 
tin  iiiatter»  and  I  an  tn  lasslpt  fMn  Uat  of  a  let* 
ter  nf  J:inuury  3  cinosHii^  aU  anaBgaHHttta  for 
the  lecture  referred  to. 

PMddnt  SloeUoii  dbastad  ne  to  say  that  ke 

felt  sure  you  would  wish  to  give  thia  action  of 
the  university  as  wide  publicity  as  the  annoonee* 
moat  and  note  over  your  rignalitre  in  Oe  lasoe  of 
SoimrcB  of  Dseamber  29, 1910b 

A.  TTnni.ifigA 

Waaanvioii,  D.  a 


QUOTATIONS 
TBB  TIACBtNO  OP  SCIENCE  IN  GREAT 
BKITAXK 

Whii.e  disensaion  in  progress  as  to  the 
right  principles  upon  which  sciexuie,  now  be- 
ginning to  be  recognized  as  an  ednoational 
essential,  should  be  introduced  into  Ottr  OWf- 
ricula,  it  is  well  to  wait  until  some  peneral 
synthesis  of  opinion  has  been  effected  before 
attempting  a  general  anmmaiy  <rf  ooneludotts. 
In  practise,  we  shall  aail?e  at  the  type  of 
ecii'tu  e  teachin?  that  commends  itself  to  those 
who  are  most  closely  in  contact  with  present 
needs  and  oonditiona.  But  it  may  hdp  to 
clear  ihe  air  of  controversy  if  two  points  of 
view  are  restated  whioh  are  eomtng  into  gen- 
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eral  recognition,  the  one  as  a  reault  of  educa- 
tional thoup-lit  bofore  the  ■war,  th*»  other  in 
connection  with  the  wide  upheaval  of  opinion 
that  Hm  war  Tum  muwiL 

111  DjH;emI)or,  101?,  we  piiMi-ilicd  a  draft 
scheme  for  the  teaching  of  science  upon  a  syn- 
thetic method— the  term  "synthetic,"  in  this 
«aa6,  implying  that  Boleooe  wm  to  ba  taq^t 
a  wholp  in  the  more  elementary  stnpcs.  with 
the  rudiments  of  the  sq^tarate^  specialized 
iei«n<wB  Uended  together  and  teoght  in  eon- 
nection  witib  one  onotlkar  w  parts  of  a  single 
rpalizatton.  The  sciencefl  were  in  danger  of 
becoming  the  monopoly  of  specialista;  not 
a  UMfo  finaiunal  monopoly.  Imt  a  mmtopQ^y  of 
faenlty  ami  intaDigenoe.  In  a  oiTilization 
increasingly  povomer!  by  science,  it  swnn  'l 
to  UB  of  importance  that  citizens  sliould 
hava  a  general  oompMbenaion  of  seicaoe. 
lHoKe  than  this:  specialists  themselves  go 
■wrong  if  thf*y  nercr  fully  realize  the  broad 
foundations  of  their  specialties.  A  narrow 
apeeiaUafe  ia  a  1>ad  apadaliit.  Tbi»  man  im- 
portaiit  specinlism  in  soieiico  ^va=i  destined  to 
become,  the  more  essential  we  felt  it  to  be 
that  a  wide  general  conception  of  science 
tItwM  be  tangllt;  not  only  that  people  mi^^ht 
have  some  conception  of  the  gcit  ntific  prin- 
ciples upon  which  they  were  increasingly 
governed,  but  abo  tint  Ae  apeetaliatt  of  tiw 
AltUM  might  have  a  broader  foimdation  for 
thfir  -^-nrk  tlirouph  a  better  realization  of  the 
dependence  of  one  branch  of  sci^oe  upon  the 
otheta. 

The  war  has  tauplit  us  by  force  what  we 
mieht  not,  perhap.^.  have  learned  «o  rapidly 
by  the  peaceful  exercise  of  our  wits:  that  in 
national  endeaTor  all  byanebaa  of  aotiTity 
nrart  be  anbofdinated  to  a  oonoeptkm  of  flie 
whole.  The  present  demand  for  more  «cienee 
comes  of  a  recognition  that,  for  all  our  special 
ezcellenoes,  oxir  general  ignorance  of  eaoaea 
had  eome  near  to  destroying  na.  And  with 
this  recognition  there  comes  a  conception  of 
science  that  goes  beyond  a  synthesis  of  '*  the 
sciences."  The  soieati£c  outlook,  the  scientific 
maliliod,  oall  for  a  place  not  only  in  aoienoe 
taadiing,  but  in  aD  teadung.  This  is  not  be- 
eaiwe  we  admire  Gannan  aeientiflo  organin- 


tion.  As  a  matter  of  pure  science,  we  detest 
German  scientific  organization  becmise  it  is 
fundamentally  unscientific,  just  as  it  is  funda- 
mentally fiBbttman.  It  iafwa  pngndieaa,  not 
truths.  TVe  want  to  put  a  ripht  soicntific 
organization  in  its  place;  we  have  seen  the 
retuiti  of  having  no  scientific  organization  at 
all,  though  we  have  battled  against  tiiase  evfl 
results  with  extraordhiarily  rapid  fueeess. 

The  war  is  teaching  us  a  new  science  of  our 
own  and  a  new  binnaniam  of  our  own,  Botb 
are  in  embryo,  as  far  as  education  is  con- 
cerned; mueh  tliought  and  discug*ion  are  still 
needed  for  the  further  evolution  of  a  complete 
system.  But  one  tiling  beoomes  increasingly 
dear.  Hura  ia  no  war  between  onr  new  sci- 
'^nce  and  our  new  hnmanism.  The  dying 
quarrel  lies  between  prejudices  rather  than 
between  principles.  We  need  a  aeience  teaeh* 
ing  that  is  complete  and  unified;  but  by  now 
we  are  coming  to  realize  that  we  also  need  a 
humanistic  and  a  humaniem  that  is 

aeientiflo.  Sneh  a  aotntien,  if  we  take  the 
pains  to  work  it  out,  will  be  thoroughly  in 
accord  with  the  English  genius. — London 
Ttmes  MducttHondl  BupplmMni. 


Sridgf  Englncfring.  T?y  .T.  .\.  L.  W.KDDEtX. 
John  Wiley  and  Sons,  New  York,  1016. 
2Vola.  am  pp. 

Like  most  branbbea  of  seienoe  or  of  engi- 
neering:, thp  field  of  structural  engineering  is 
abundantly  supplied  with  text-books  and  trea- 
tises. However,  as  in  a  Toeation  tiiera  ia  al« 
ways  room  at  the  top,  ao  in  the  literature  of  a 
subject  there  is  always  room  for  a  new  work  if 
it  presents  the  subject  from  a  fresh  point  of 
view,  or  if  it  contribntea  something  new,  or 
puts  in  a  new  light  something  wbiflih  may  be  a 
matter  of  even  common  knowledge. 

In  engineering  there  is  always  opportimity 
for  a  eentrlbution  whieh  will  be  of  value 
it  embodies  result?  of  experience,  even  upon 
onbjpcts  of  which  the  fundamentnl  prineiples 
are  well  understood,  for  engineering  deals  with 
the  applieationa  of  adenoe^  and,  in  tiioae  qqjdi* 
cations,  conditions  are  so  available  tiliat,  as  is 
well  known,  good  judgment,  common  sense  and 
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IIm  ■bilily  to  meet  ^iMBgenoiaB  are  moxn  ud> 
pnrtnnt  requisites  for  eucceBB  fhaa  daep  or 
accurate  scientific  koowledga 

Tbe  auflutf  of  the  imA  mtdm  tnUm  is  not 
only  posseesed  of  deep  and  aoeonte  wnentific 
Icnowlcdge.  but  has  bad  an  pxceptionallv  wide 
and  valuable  experience  aa  an  engineer.  The 
pgflwmt  tporie  not  an  ovdiaaxy  tCKt4M)ok; 
indeed  moet  of  tbe  enlijeeti  djaeomd  in  ordi- 

nnry  text -books  are  entirely  omitted  here.  This 
work  begins,  broadly  speaking,  where  the  usual 
tflst^Mok  kavet  off,  and  Qonoerae  itaelf  witb 
an  odianative  diacoiBion  ranging  from  large 
questions  down  to  dctailc  of  design,  and 
throughout  it  all  the  author  draws  upon  his 
experience^  and,  in  an  easy  confSFsational  way 
triuidi  makes  the  book  very  readable,  places 
here  on  record  hi?  opinionsi,  liis  deductions, 
and  his  experiences  regarding  most  of  the  im- 
portant matters  involved  in  the  design  of 
bridge  Straetures. 

The  work  is  a  larpe  one.  compri^inff  two 
bulky  volumes,  with  a  total  of  over  two  thou- 
sand iNveSb  bdeed,  if  any  eritidsm  is  to  be 
made  of  Ilia  ^r]:.  it  '  umt  it  is  too  bulky  and 
includea  some  information  which  might  well 
have  been  omitted,  such  for  instance^  as  a 
l^bMuj  «l  tsnas  oovering  990  pages  whieb 
nd^t  haw  Wen  relegated  to  a  tedmical  dio- 
tionai^  rather  than  included  in  a  treatise  on 
bridge  engineering.  However,  the  book,  aa 
stated,  is  net  a  teait-book;  and  win  not  be  ear- 
ried  about  by  college  students  i:.  their  gripe; 
it  is  a  reference  book  for  the  office  and  for 
the  consulting  engineer,  and  for  such  it  will  be 
finuid  of  great  tain*.  Tha  bridge  engineer 
vhe  deriree  to  infotm  Inmsflilf  ivith  n&ienee 
tn  n-y  type  of  structure,  or  to  investigate  any 
particular  problem,  will  be  apt  to  find  in  this 
work  gome  clue  which  will  guide  him,  if  iu- 
deed  he  does  not  find  the  direct  answer  to  his 
iwiiiiry. 

The  book  is  rather  uneven,  it  is  true,  in  its 
treatment,  devoting  for  instance,  forty-eight 
pages  to  tiie  anfajeet  of  eantSiever  Imdges, 
dur^  pages  to  andies  of  all  the  various  kinds, 

sixteen  pages  to  suspension  bridges,  and  seven 
pages  to  wooden  bridges  and  trestles.  Bow- 
ever,  the  work  does  not  pretend  to  be  a  com- 


plete treatise;  it  is  supplementary  to  the  usual 
text-books  and  the  author  has  not  thought  it 
neoeesary  or  desirable,  merely  for  the  sake  of 
oompilelenees,  to  cover  gronnd  whioh  is  quite 
adequately  treated  in  o&er  works.  This  wodk 
is  flupplementnrr  to  such  treatis««  and  aims 
to  give  the  profession  the  results  of  the  experi- 
enee  and  study  of  its  anther,  and  €b»  opii^ans 
which  he  has  been  led  to  hold  on  the  various 
matters  of  bridge  design  and  construction.  It 
will  be  found  a  very  valuable  work  for  the  con- 
solting  engineer  and  the  bridge  specialist, 
n^iile  the  engineering  stndent  will  find  an 
opportunity  therein  to  pursue  lines  of  inquiry 
upon  which  he  may  be  engaged,  and  to  learn 
the  opinions  of  an  eminent  hnig»  engineer. 

A  charaotsristio  of  the  work  is  the  inclusion 
therein  of  a  niimber  of  chapters  relating  to 
matters  not  generally  touched  upon  in  such 
workei,  such,  for  instanoe,  ss  "Esthetios  in 
Design."  "QlBoe  Practise,"  "Bridge  Failures 
and  Their  Lessons,"  "  Ke-iiousibility  of  the 
Bridge  Engineer,"  "Ethics  of  Bridge  Engi- 
neering.**  A  -wry  intensting  ehapter  is  that 
on  Expedients  in  Design  and  Oonstruction  " 
in  which  instances  are  give  of  the  exercise  of 
the  important  quality  of  "gumption"  which 
every  soeoessfol  engineer  utist  possess  in 
greater  or  less  degree.  The  book  will  be  found 
of  value,  not  only  for  the  technical  information 
which  it  contains,  but  because  it  emphasizes 
tbe  neoesdty  for  qualities,  other  than  mere 
mathen^atical  ability  or  an  understanding  of 
small  technical  details,  for  the  sueeessfnl  struc- 
tural engineer.  It  is  a  book  which  will  tend 
to  hroadok  the  view  and  so  increase  ^ba  vsefol- 
ness  of  tbe  yoong  engineer. 

Oeorgs  F.  Swadt 


Hahvakd  Univeksttt  ajud  the 


SPECIAL  ARTICLES 

ON  THE  ELECTRIC  ORGANS  OP  OYMNOTUS 
CASAPUt 

It  was  suggested  to  tiie  writer  by  Frofessor 

U.  Dahlgren,  of  Princeton  TTniverpity,  that 
Of/mnotm  carapu3  might  furnish  material  for 
the  study  of  deetrio  organs.  Miss  A.  Lowrey' 

ijowr.  Morph^  YoL  24,  p.  008. 
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ill  her  examiimtinn  nf  ^evorjil  Gynmotid  fishes 
was  unable  to  find  electric  tissues.  She  found 
that 

Ib  or  Iwtwssn  tiM  tert  tuA  sssond  nundBr  ndlla 

of  the  ventral  portion  of  the  great  lateral  miucles, 
tkm  was  a  aUglit  doisnaatkB  of  parta  of  Oa 
■osdaa.  Tha  laagar  indts  hmi  btm  Tadoaad  to 

two  minute  ofal  UMcIes  embc(L1i<!d  in  either 
Strands  of  eartUage,  or  strands  of  cartilage  and 
fat,  wid  occupied  parts  of  two  triangular  spacer, 
one  on  each  side  of  the  median  septum  just  al  . 
the  (moscle)  unit  which  controb  tlie  anal  iin.  Xo 
plates,  special  ueive  fiberii,  or  nerve  andiug:)  were 

In  my  examination  of  the  specimen  whtdi 
had  been  collected  by  Proffssor  Balilgrrn  some 
years  ago,  I  noticed  that  when  the  fish  was 
•oaled  a  povtMU  el  the  body  appeared  almost 
tranalnoent.  Tlie  location  of  Uiis  part  corre- 
sponds exactly  to  the  location  dc-i^-rilxd  by 
Ujss  Lowrey  where  "  slight  degeneration  of 
parti  of  ib.9  muselee''  bad  Uiken  place.  Sec- 
tieofl  were  made  of  this  iiortiou  of  the  body, 
and  a  sttidy  of  these  ha-!  dhown  beyond  all 
doubt  that  the  portion  of  the  body  ia  question 
is  oomposed  of  deotrio  tiftua  Not  odiy  yrm 
llio  eharacteristtc  electroplaxes  found,  but  also 
the  si>ecial  electric  nerve  itben  and  blood* 
Teasels  supplying  thenu 

Tha  ftdi  used  for  this  study  aManired  ap- 
pMamnately  81  cm.  in  lengtli.  The  body  is 
more  or  less  filiform,  tapering  to  an  ertrpmely 
finely  pointed  tail.  The  head  is  flattened 
dorsally  and  the  upper  lip  projects  slightly 
Qirer  the  lower  lip.  The  gill  opening  is  rather 
emnll  vnih  a  dusky  spot  jnst  above  it.  The 
Tent  opens  jxist  behind  the  throat.  The  dorsal 
fln  is  entirely  lading,  while  the  yentral  fin  ex- 
tends from  the  tip  of  the  finely  pointed  tail 
to  a  position  just  popterior  to  tlie  rent  open- 
ing. Hie  fin  is  controlled  by  a  muscle  unit 
lying  ju:iit  doEssl  to  it.  The  eleetrio  orgKoa 
extend  from  the  tip  of  the  tail  forward,  fol- 
lowing nlonp  tbe  entire  len^'tli  of  tho  ventral 
fin  and  lying  dorsal  to  the  muscle  imit  con- 
troUing  the  fin.  There  are  two  such  organs, 
one  on  each  dde  of  tlio  l>ody,  each  taperinp; 
more  or  less  at  the  cephalad  and  caudad  ends, 
thus  giving  the  organs  the  form  of  much- 
dottgated  q»indlaB.    Li  oross^eetion  these 


elrotrie  area-;  apjiear  triangular  in  ahapa  and 
are  separated  by  the  median  soptuni. 

The  electeic  spindles  are  divided  into  five 
longitiidiad  tiers  by  horiaontsl  shssts  «f  osn- 
nectiro  tis.'^ue  running  the  entire  length  of  the 
organ.  In  these  tiers  the  electroplaxes  are  ar- 
ranged ixspendicular  to  the  septa  in  oom- 
partments  bwmdsd  by  the  deotrolemma  and 
embedded  in  the  "  electric  jelly."  These  com- 
partments, with  the  electroplaxe:?  lying  in 
about  the  middle,  are  relatively  large,  with  the 
rssolt  that  the  tAoctn^fitam  are  rather  widely 
separated.  Since  the  strength  of  tbe  electric 
current  produced  is  proportionid  to  tbe  num- 
ber of  electroplaxes,  it  is  safe  to  assome  that 
llie  deetne  ciuraiut  prodnoed  by  A  Asnves 
nni<;t  He  extremely  wasib;  if  it  is  at  sH  per- 
ceptible. 

The  electroplaxes  are  plainly  seen  in  any 
section  taken  throng  the  eleetrio  otgsn. 

They  are  more  or  less  square  or  oblong  in 
shape,  with  irregular  projections  (papillii  )  an 
the  oeplialad  and  eandad  sides.  These  papilhs 
are  twnany  longer  on  tiia  oaodad  sides.  Nu- 
merous oval  nuclei  are  arranged  peripherally 
and  no  cell  walls  are  present.  The  core  of  tbe 
electroplax  is  homogeneoos  in  appearsnas. 
Tba  nerves  and  blood-vesssls  alvsya  approach 
the  eaiidad  side  of  the  plates,  a  r-ondltion  which 
is  similar  to  that  found  in  the  electric  edL  and 
other  Gymnotids. 

It  is  thus  eridsnt  lliat  tba  tissna  wliiah  MlSB 
Lowrey  ha.«i  described  as  degenerated  mu!>cle 
units  is  really  an  electric  organ.  Her  men- 
tion of  "strands  of  cartilage"  being  inter* 
mingled  witii  degenerated  tnnscle  leads  me 
t-o  believe  that  she  has  seen  the  electroplaxes 
and  Interpreted  them  as  being  cartilage.  Tliey 
are  usually  of  a  homogeneous,  hyaline  appear- 
anoa  and  witb  tiidr  nmneruns  nofllei  nd^ 
present  a  cartilaginous  appearance.  Yet  their 
form  is  that  so  cbaructeristic  of  electrfas  pbtSS 
that  one  can  not  overlook  them. 

Another  of  tbe  Gymnotids  whidi  Ifisi 
Lowrey  has  examinsd  and  reported  to  posseee 
no  electric  organs  i?  Ei'jfnmannin  viresccm. 
In  the  posthumous  work  of  Sachs  (18S1)  on 
Gymnolus  electricva,  some  of  hiii  field  notes 
are  published  irihieh  deeeribe  and  figure  por- 
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turns  of  the  bo4y  which  he  considered  to  be 
the  d«alrie  atgnm  of  Bi^mmmiim  (fiiwiio- 
pmm).    It  is  intflnatiiiir  to  note  that  his 

description  of  tTic  mncroscopic  appearance  of 
the  electric  organs  exactly  fits  that  of 
cttrcifwf  pMMntod  iMOfSi 
From  an  evolutionary  stHn^pomf^  tiie  weak 
or  pseudo-electric  fishes  ffirm  a  subject  of 
interesting  speculation.  The  Gymnotids  (ez- 
«pt  BUttfttkarm  iStMrnt,  tbt  okoltio  ael) 
and  certain  of  the  Raiidaa  possess  these  wealc 
electric  orprans.  Darwin,  in  his  **  Origin  of 
Species'^  has  admitted  that  the  electric 
««KHis  of  IUmo  TTComt  dHBeiilti««  to  his 
tlie-ory  of  natural  selection.  Are  the  "weak 
electric  organs  rudimentary,  or  are  they  new 
oq(*iui  in  the  process  of  progreaeiTe  develop- 
montf  Uthey  areruduiMDtiiy«I«y  hftfOttMif 
been  di?cardcd  ;  if  they  nre  new  orfrnns  jnst 
beginning  to  appear,  of  what  selection  yalue 
eon  tbfliy  he  if  they  produce  no  peroqptiUe 
daetric  curreatt  Only  a  study  of  the  develop* 
ment  of  these  organs  can  throw  light  on  these 
qnestions.  In  certain  of  the  Eaiidn  which 
IvifiD  been  iuvQ0tigat6d  it  sconiD  qQite  ovtilont 
tiiat  the  e]i>ctric  organs  Lave  been  rwently 
Ml(llired  and  are  not,  therefore,  the  rudiments 
flf  pveriously  existing  %vi  11 -developed 

Eluea  L.  Shafkku 

PaiiccrroN  UNrvnsirt, 
TTfinihiir  14^  1916 


THE  AMERICAN  SOCIETY  FOR  PHAR- 
MACOLOGY AND  EXPERIMENTAL 

THERAPEUTICS 
Tax  eighth  annual  oeaaion  of  the  Phannacolog' 
kal  Sodety  took  plaee  oo  Deeembsr  2ft,  2»  and  SO, 

1916,  at  Cornell  51edieal  School,  New  York  City. 
The  other  members  of  the  Federatioa  of  American 
8oeI«M«i  far  BspvteeBtal  Oology  met  at  flie 

same  time  and  place. 

The  sessions  were  opened  and  concluded  by  a 
Joint  meeting  of  all  four  soeietifls.   The  paper* 

read  at  those  meetings  will  \)C  found  in  the  re- 
port of  the  Oeneral  Secretary  of  the  Federation. 
£i  additiott  to  thsse  joint  «MeUngH,  the  Pharmar 
coloijieal  and  Physiological  Societies  hcM  a  joiat 
lesaion  devoted  entireljr  to  demonstrations  on  Fri* 
dtgr  aftesttuea,  Deoenber  89. 

s  P.  167,  siaOi  edltko. 


O fleers  for  1917^ — The  foUowiog  olQcera  were 
sleeted  fsr  the  ptsaeat  year: 

Preaident:  Beid  Ilunt. 

iSeeretary;  !>.  G.  Bowntree. 

Treamnr:  Wia.  MB,  MteNldar. 

AiUitionai  Mewibm  0/  fto  OvmuU:  John  Imt, 
Carl  Voegtlin. 

JfswtswMf  Ownwtffes.'  ToraM  fleOataan  (tn 

pxT-ires  1919). 

A'ew  Membert:  The  foUuwing  candidates  were 
eleciad  to  ■mbenh^  apoa  vseoanaaadatlfla  h^ 

the  membeTBbip  committee  and  the  council:  Frank- 
lin 0.  MeLeaa,  Union  Medical  College,  Peking, 
OUaa;  Bnald  B.  Msfjen^  IMfenity  of  Qragoa; 

Manrico  I.  Smith,  Univondty  of  MuAigan;  Juliiis 
M.  Bogoff,  Western  Beserre  Univeraity;  James  A. 
Waddsn,  UahwnHy  of  Vfvgliila. 

Mcmberahip  in  the  A.  A.  A.  Tlie  attention 
of  new  BMnbets  is  called  to  the  following  lesola- 
turn  of  the  eonneO  of  the  Ameriean  Aasoeiatioa  for 
the  Advancement  of  Science: 

Meaolved,  that  the  entrance  fSe  to  tUa  associa- 
tion shall  be  remitted  for  aMmben  of  regularly 
aiUiated  soeislifle  who  are  sleeted  to  the  A.  A  A, 
S.  wltiiin  one  year  ef  their  election  to  membership 

in  the  affiliated  Booiofy. 

The  extension  of  this  privilege  (it  was  formerly 
United  to  the  year  1916  only)  to  all  aaw  membeia 
of  afBliatcd  societies  for  the  year  in  vhich  they 
join  the  affiliated  tooiety,  is  greatly  to  be  weksomed, 
and  an  new  nenbera  of  the  PhaxBiacoIogical  So* 
ciety  should  avail  themselves  of  this  opportnuUy. 

.^m<r>uka«nt  of  the  Constitution. — The  maadap 
tory  proristoD  0<  Artide  V.,  Section  1,  that  the 
annual  meeting  of  the  society  be  held  between 
December  25  and  Jaaaaiy  1  at  a  place  determined 
b.v  tha  eooadl  was  alterad  to  read:  "The  annual 
meeting  of  the  soeietjr  shall  be  held  at  a  time  and 
place  detanaiaed  bj  the  eouneil  in  consultation 
witt  the  eneotive  eommittee  of  the  Federation  of 
American  Societies  for  Experimental  Biology." 
The  federal  executive  committee,  it  may  be  added, 
is  formed  by  the  presidents  and  secretaries  of  the 
constituent  societies  of  the  federatiOttf 

The  object  of  this  amendment  was  to  permit  a 
tentative  change  of  the  meetin>r  time,  if  a  major- 
ity of  the  fedsnted  ioaietie»  (<hould  ifttm  this  ad- 
visable. There  are  a  number  of  reasons  why  the 
scientific  sessions  should  be  held  at  some  other 
time  of  the  year  than  Christmas  week:  the  season 
is  usually  inclement  and  imposes  liardships  and 
dangers  on  all  members,  especially  the  elderly, 
who  are  compelled  to  travel  considerable  distances 
in  order  to  attend;  the  time  available  for  the 
preparation  of  papers  from  the  beginning  of  the 
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school  year  to  December  1  when  the  title  usuallj 
mtut  ba  1b  1l»  hmiM  «f       iMMkaffiM»  too 

short;  in  addition  the  December  roeetSngB  interfere 
with,  and  for  many  praetieaUj  abolish,  the  Ghiist- 
IMO  kelidOTi  H  ft  flunilj-  faithoL 

rririkpcs  uf  Ditotution. — As  a  number  if  iu- 
quiriee  were  received  during  the  last  two  years 
coneeining  the  priTilege  of  dtMUaeiag  papers  lM> 
foro  ti)0  I'liarmaoolngical  Swiety  liy  meitilieru  of 
the  Federation  who  do  not  belong  to  the  PhaxmA- 
eological  Society,  it  wtt  moTVd,  M<ai>ded  oad 
unanimously  carried  tliat  this  privil^e  be  ae- 
cofdfld  to  all  members  of  the  federation.  At  the 
lame  tfaM,  the  executive  eommlttee-membert  of 

the  society  were  instrueted  to  iiro).oao  before  the 
oxoeativa  e<»nmittee  of  the  Federation  that  all 
Um  eonstitaent  societies  grant  the  same  privilege, 
so  that  any  member  of  onO  BOtiety  is  entitled  to 
join  the  diRcus.sion  of  aaj  piipor  dflttmnd  bifon 
any  other  society. 

It  ihoold  bo  noted  that  this  motion  refers  only 
to  the  privilege  of  Iho  floor;  it  obviously  does  not 
confer  the  right  to  read  a  paper  before  a  society 
of  whlah  the  author  ia  aot  ft  namlMr.  Bach  ft 
transfer  can  only  be  made  after  thf>  ronpent  of  tho 
secretary  of  that  society  has  been  obtained  before 
wliiieh  Am  pftpor  ia  to  bo  nod. 

Mrfting  Place  in  1D17.~The  next  meeting  of 
the  Pharmacological  Society,  together  with  the 
otiier  BMnbeia  of  Oo  VadantloB,  will  bo  h«U  al 

the  TTiiiverslty  of  Minnosotfi  in  Minni^aiMilifl. 

Dinnert  ond  Smokers. — Two  inform&I  dinners 
and  BDohofB  men  givon,  fho  flnt  at  tho  Hotd  lle- 

Alpin  on  Deceml.er  28,  and  the  second  at  tl»o  Oioni- 
kits  Club  on  December  29.  At  the  first  dinner,  with 
Dr.  SinoB  Ftomur  m  tOftafaaOBter,  speeehaa  am 
delivered  by  Drs.  UaDdal,  Pafti««i,  OarlaoB,  Ckn- 
noa  and  Jones. 

Selmnfle  Proyrom^ Bof on  glvliig  b  Bat  of  the 
pai>or»  read  and  discussed,  it  may  be  mentioned 
with  satiafaetiOB  that  all  papers  annoimced  by  their 
Button  for  ddivBiy  nwe  read  with  but  one  ex- 
■optioB,  BDd  iB  tfala  iBotaaoa  the  tStio  VM  obMicad. 

BMaMnftM,  SM-UO  i>jc 

"Pharmacologieal  Studies  nlfll  OoOOIb  Oaid 
Novocain,"  by  Q.  B.  BotL 

"Tha  l^to  of  TodlB,  lodlda  ancl  lodataa  1b  flio 
Body, ' '  by  T.  Sollmann. 

"The  Fate  of  Strychnin  in  the  Aninui  Bo^y," 
by  B.  A.  Hftteher  BBd  C&tj  Egglaatoo. 

"Tlie  TJcdnction  of  Toxicity  of  Strychnin  by 
the  Simultaneous  AdminiatrBtioa  of  Large  Quan- 
tltlaa  o<  noU."  h7  I-  &  moiaar  end  S.  J. 
ICaltsaBt 


"The  Action  of  Strychnia  in  Cardiac  Arytlk- 
alBa,*'  bj  IC.  t  Boillh  (by  iBfttfttton). 

"Bio  A<!»aT  and  Variability  of  YOMllmBl  iMp- 
arations,"  by  J.  D.  PUcher. 
"Tho  Ph«miaeoIo«iflal  AalMI^  «l  Digttdii 

Grown  in  America,"      J.  K.  Pntl  BBd  K>  MttA- 
■on  (by  invitation). 
''DtgftBBa  iB  Oardiae  Irritabnity,"  by  a  a 

Outhrie. 

"The  Toxicity  of  Digitalia  tot  Normal  aad 
▼agotaBriaad  Oata,"  by  D.  L  Maaht  aad  H.  (MaaB 

(by  invitation). 

"Baqooaaa  of  Fish  MelaBophoNa  to  Bsfmagt^ 
tihotb  BBd  PBTft^ympathatio  StiaralBBta  «Bd  So- 
presaants,"  by  H.  G.  BaiboBr  aad  &  A.  fl^BOlli 

(by  invitation). 

"The  Action  of  Fluoreadn  and  its  Derivativeo 
on  the  Circnlatioa,"  by  W.  flaJaBt  BBd  B.  BaaglB 
(bv  invUalion). 

' '  The  Action  of  Siicx^iiiate  and  its  Derivatives  on 
the  Isolated  Frog  Heart,"  hf  W.  Salaat  aad iu B. 
LiviagatOB  (b^  iavitftttoB). 

nKuaoM  19,  •.CO^UJO  pji. 

"The  Effect  of  Unilateral  Excision  of  the 
Adranal,  fieetum  of  the  Splanchnic  Nen  e  and  Sec- 
tion vt  tho  BoBftl  Nerves  on  the  Secretion  of  the 
Kidney,"  by  E.  K.  Ifaiaball,  Jr^  aad  A.  a  KaOa 

(by  invitation). 

"The  Effi'ct  of  Js'icotin  on  the  Two  Kidneys 
after  Unilateral  Section  of  the  Bplanduiie  NerveS)" 
by  A.  C.  SoUa  (by  iBvitatioB}  aad  D.  S.  Mar- 
shall, Jr. 

"The  Ptaliottw  Aatfen  of  Dial  acalaat  Boaal 

Irritants,"  bj  W.  Balaat  aad  B.  Baagb  (h|y  iailr- 
tatioa). 

"A  OoaaUenttlon  of  the  Bdatita  TvOOtr  of 

Uranium  Nitrate  for  Animab  ol  DtCorOBt  A|Mi" 
by  W.  deB.  MaeNider. 
"A  Btady  of  the  Oondltlona  affeeUng  tho  Bale 

of  Excretion  of  Phencsuljibonephtnlein,"  by  B.  B. 
Soowdon  (by  invitation),  C3yde  Brooks  and  T.  8. 
Arbothnot  (by  invitation). 

"The  Action  of  Distilled  "Water  on  the  Isolated 
Uterus,"  by  a  Voagtlia  and  Q.  a  Laho  (1^  in- 
vitation) . 

"A  Stody  of  Ethylhydrocupreia  (Optoehin)  in 
Lfibar  Pneumonia,"  by  H.  T.  Moore  (by  iavita- 
tion)  and  A.  M.  Chesney  (by  invitatioa). 

"Itelher  ObaanraUoaa  ea  Albvaiiaarlft  aad 
ClKiiiKes  in  Kenal  Function  following  Full  Thera- 
peutic Doses  of  Salicylate,"  fay  B,  W.  Scott  (by 
iavitaiioB),  T.  W.  Thebttra  (bf  lavitatiea},  aad 
P.  J.  Haaalih. 
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"The  Excretion  o<  Bilkjiate  in  VarioTM  Clin- 
ieal  Gonditioiis,"  B.  W.  Soott  (by  inTitaUoa), 
V.  W.  noiiDn  (lijtevltellMi)  aad  P.  J.  BniBk. 

"Salicylate  Oedema,"  by  W.  Soott  (by  inyi- 
tetion),  J.  L.  Bqrcroft  (by  mvitatlon}  and  P.  J. 
Bamak. 

"The  Favorable,  Antagonistic  Effect  of  Mag- 
aanam  Sulpbato  against  Poisonous  looses  of 
BedlfaDBii  Owdate,"  by  F.  L.  Gatoa  Mul  B.  J.  MdtHr. 

"  Further  Observations  on  the  Patholof3;ical 
OkMgw  In  tha  Tiasuea  of  tbe  Babbit^  as  a  result 
«f  BadiMad  OridaUon,"  by  a.  H.  MaiClii  (I17  inTt 
tation),  0.  H.  Bonttaf  (I7  Ittfiteliw)  «ad  A.  & 
I^etvanliart. 

DKOXUBKB  29,  2.00-5.00  TM. 

Joint  demonstration*  by  the  Pharmacological  and 
Physiological  8ocietie$ 

' '  A  Signal  Ma(;net  irhieh  writM  aittv  npnards 
or  downwards, ' '  by  W.  Hale. 

"Some  New  Apparatus,"  by  D.  E.  Jaekson. 

"An  Improved  Lever  for  Frog's  BflazI  aBid 
Muitele  Strips, "  by  A.  H.  Hyau. 

"Hw  InhiMtoij  Effect  of  Btinnlaitioii  of  the 
Central  End  of  the  Vagus  Nerve  upon  the  Con- 
tractions of  an  Active  £2|>iratoi7  Muscle  in  the 
GUdMB,"  17  A.  L.  Mflfw  (17  iBfitatim). 

"Dmon<;trnt{on  of  a  Gait>jbud|jlla  AjpntlMy** 
by  Yandell  Henderson. 

«<T1M  H«tl«B  FifltoM  u  an  AM  in  ItaMUaf 
Pliysiology,"  by  J.  A.  E.  Ej  ster  and  W.  J.  Meek. 

"Pathaaeope  Films  used  to  illustrate  Fhyaiolog- 
iflsl  DtoBOMtnitiiOiM  to  8tatotti>"  \ff  AlanndtF 
Forbes. 

"Motor  Phenomena  of  the  Stomach  and  Cap  aa 
obMnml  IfeoflatgrnograpUeally,"  by  Gregory  Cola 

(by  invitation) . 

"Photographs  representing  the  Growth  of 
Ohtefcana  Fad  wlfh  DaHnlte  Iflxtona  of  Food- 

stuffs  under  Laboratory  Conditions  which  have 
]MOPet<tfoie  not  lad  to  Soeoeas,"  by  Thomaa  B.  0»> 
bona  and  Lafayette  B.  Ifendd. 

"lOeroaeopic  Demonstration  of  Absence  of 
Cbromatolytic  Change  in  the  Central  Nervous  Sys- 
tem of  the  Woodchuck  (JkCormota  MwKm),"  by  A. 
T.  BasmuBsen  (lij  ittvitalkn)  and  J.  A.  l^fva 
(fllj  invitation). 

"Glycogen  iu  the  Blood  Vessels  of  the  Liver," 
llj  O.  Carl  Huber  and  J.  J.  B.  Maeleod. 

"A  Method  of  Becording  Pundamentul  Heart 
Soonda  Direotly  from  the  Heart,"  by  Carl  J. 
mggiBa  and  A.  Dean,  Jr.  (by  invitation). 

"Exhibit  of  Photograidilcally  Tlocording  Appa* 
ratus  for  studying  the  Dynamics  of  the  Circola- 


OECEMntn  30,  9.30-12.00  K. 
"Studies  on  Tolerance  and  Cumulation:  Ex- 
pecfaBents  wtfii  Tartrates,  Gltratea  and  Oxalatea," 

by  W.  Salunt  and  A.  M.  Swanson  (by  invitation). 

' '  The  Effect  of  Morphin  and  Opium  <»  P^oho- 
logleal  BaaeUon  Tfane,"  by  D.  I.  Ibdit  and  B. 

Isaac*  (by  invitation). 

"On  the  Drug-fastness  of  SpirochctSB  against 
Oartala  Am«aiaal|  Manorial  and  lo^  Oompooadi 
in  Vitro,"  bj  H.  NaemU  aad  &  Akain  (by  iafl- 

tation). 

«'0n  tha  IMativa  Ttnldty  of  SaNanaa  aad 

Neosalvarsan,"  by  L.  Pearce  and  "W.  H.  Brown. 

' '  The  Aetion  of  Ethylenediamin, "  by  H.  G.  Bar- 
bow  and  A.  M.  EJort  (by  invitation).  (Bead  by 
tide.) 

"The  Influence  of  Eserin  upon  the  Partially  Bz- 
cised  Sphincter  Pupilln,"  by  D.  B.  Joseph. 

"The  Mutually  Antagonistic  Actions  of  Adrenin 
and  Eserin  npoa  tba  SpUnetor  PupUtaet,"  by  D.  B. 
Joseph. 

"The  Effects  of  Pitoitrin  and  af  Adrenin  of 
the  Pupil  of  Gangliectomized  BabUtl^"  llj  T.  & 
Githens  and  S.  J.  Meltxer. 

«<Tha  FMlOBgad  BMaUM  a«  tlia  Blood  TaMli 
of  the  Babbit's  Ear  to  the  Local  Injeetton  of 
Adrenin,"  by  J.  Auer  and  S.  J.  Meltxer. 

"The  ttfast  of  Brgotoadn  on  the  Temperattue 

of  Rn'  V-/^"  by  T.  S.  Githt-ns. 

"A  liettpiratory  Factor  in  the  Produetioa  of 
AdvMda  Polmonary  OSdMBa  In  Babbits,'*  bjr  F.  Ik 
Gates  and  J.  Auer. 

At  the  second  executive  session  of  the  society  on 
Friday  noon,  Deesnber  29,  a  vat*  of  tbaabs  ivaa 
unanimously  tendered  the  authorities  of  Cornell 
Medical  Sohool  for  their  hospitaUtj  and  efltoieot 
urraugeniMli  add  to  fha  kM^  flOflUBittea  for  Ito 
efforts  ia  babaU  af  Iha  vlailing  members  aad 
gasatfc  Jomr  Aoaa, 

iflfMrvlary 


SOCIBTIES  AND  ACADEMIES 
TRB  TBHimnB  AGAOSIIT  OF  SCIBIICB 
Thk  eaWtttt  naaHsg  (fifth  annual  meeting)  of 
the  Tenneeaea  Aeadanj  of  Seienee  was  held  on 
December  1,  1916,  at  George  Feabody  College  for 
Teachers,  Nashville,  Tenn.  Preatdnfe  Baaml  X. 
Bain  presided.  The  following  pi|Mm  nam  laad 

and  discussed: 

"The  Development  of  Txan.sjiortation  on  tha 
Great  Lakes,"  by  Profeaaor  A.  £.  Paridns,  Pear 
body  College,  Nashville. 

"Aa  Afpaiatoa  fot  Xdatata  SManaiaatfoa,'* 
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bj  Professor  A.  8.  EMtinwi,  U»i««itftj  of  tts 

Sonth,  Sowanec 

"Chemists'  P resent  OpportunitiM  and  DatiM," 
hy  Dr.  J.  I.  n.  Hindi,  OmUb  Haifht*  Mud,  Lab- 

aooo. 

"Sone  PiMtiaal  A^^ea^om  of  Baeteriolo^ 
leal  Research,"  hj  Dr.  ITennan  Spiti,  Nashville. 

"The  Baison  d'Atre  of  the  Teaoeesee  Academy 
«C  BdWB>,"  I7  Dr.  flniMl  IL  ItttM^  Ual*^ 
■ity  of  the  South,  Sewanee. 

"The  Origin  of  Beelfoot  Lske,"  h^  Dr.  A.  H. 
Purtui,  State  Geologieal  Sarvqr,  MariiviDe. 

"Pollo-wnng  tho  Compass  across  Sahara,"  by 
Dr.  D.  W.  Berkj,  Univendtj  of  the  SouUi,  8e- 

"James  M.  SafTonl,"  by  Dr.  J.  T.  1000,  Yn- 
darbilfc  Uaiversitj,  Naahvilla. 

"Wflit  Indian  Himlaaaaa:  TUtt  Origla,  lf«w 
ment  uud  Extent,"  by  Hoacoe  Ntuin,  U.  8. 
Weather  Boxean,  Naahville.  (Diaeaaaed  bjr  B.  8. 
Maddflnr,  Blata  IVmater,  Naah^Oa.) 

Annual  address  of  tho  preitident:  "The  Inter- 
relation  of  Plant  and  Animal  Pathology,"  by 
ItaftMaot  Samttel  M.  Bain,  UniTcrsity  of  Tennaa- 
aee,  Knozrille. 

The  election  of  ofEean  for  tha  — i"**g  yaw  xe> 
anlted  as  follows: 

Prendent,  Samuel  H.  BitaB,  Uaivenlty  of  ^ 
South,  Rcwancc,  Tenn. 

Vice  president,  Archibald  Belcher,  MiUdle  Ten- 
aessee  State  Nonaal  Sdiool,  Moifiaeiloro,  Tenn. 

Editor,  A.  H.  Pnxdoe,  State  Oeologiat,  Nadi- 
Tille,  Tenn. 

BMretary'Tf«amm«ff  Boaeoa  Mwa,  JS.  B.  Wasthar 

Bureau,  Nashville,  Tenn. 

The  president  appointed  as  members  of  tlM 
aataeoiive  aeauaittaa^  Dr.  Brown  Ayraa,  Uaib«»- 

»ty  of  Tenner  rn.  Kaoxville,  Tenn.,  and  Dr.  John 
T.  MeOill,  Vaoderbiit  University,  NaahviUe,  Tenn. 

Boeoox  NuNK, 

STasbtou,  Tmr, 

THB  BIOLOOTCAl.  ■OCISTT  OV  WAEHIilOfOII 

The  560fh  meeting  of  tho  society  was  held  in 
the  Asaombly  Uall  of  the  Cosmos  dob,  Saturday, 
Koranbar  18,  1916,  called  to  order  \if  Praaidaait 
Hay  at  8  p.m.  with  86  persons  in  attendance. 

On  leeommeadatioa  of  tha  eouncilf  Irwin  Hoff- 
manu  was  eleeted  to  active  nembaraldp. 

Under  the  heading,  brief  notes,  exhibition  of 
specimens.  Dr.  O.  P.  Hay  exhibited  one  of  the 
cervical  vertebne  of  a  deer  from  a  deposit  in 
FIorMa.  Ho  MUed  sMmtton  to  tta  fiofc  flia*  tlia 


remains  of  Florida  deer  have  tuoally  been  re- 
ferred to  the  e»iating  species,  Odocoilev»  otcecia. 
A  aOMfKlMtt  af  fU»  WttaUi*  with  tfae  corre- 

spoading  o>i»>  from  recent  deer,  other  thnn  th^ 
Florida  deer,  snowed  that  poaaibly  the  extinct 
Florida  deer  was  a  different  speclaa  fiMm  tto  ai^ 

isting  doer  Dr  TTny  said  that  there  were  no  ex- 
amples of  cervical  vertebras  of  Florida  deer  for 

seen  the  IdentiflealiaB  ^  tta  asHaal  dav  ■bhI  n> 

main  doobtf  nL 
Unte  tiw  anw  iMdlaf  Dr.  M  BMto*  aalM 

attention  to  a  hybrid  duck  which  he  had  Int^lj 
seen  exposed  for  sale  in  the  markets.  It  was  a 
ereaa  batweaa  tha  blaek  mallard  aad  Um  JcaniallB 

duck. 

The  regular  program  oonaiated  of  two  papers: 
E.  PIttlar:  «Foraato  of  Paaaina,"  flhiatnrtaa 

by  lantern  slides. 

Professor  Pittier  gave  first  a  condensed  review 
of  tba  raaolto  to  tlia  jnaaeBt  date  of  tlia  boteaieal 
part  of  the  biological  survey  of  Panama,  nnder- 
taken  under  the  auspices  of  the  Smithsonian  In- 
atitotian.  Than  ba  ahawad  how  tiie  distribution  of 
tito  aaolagieal  types  of  vegetation  is  de- 

pendant npon  tba  rigime  of  the  winds  and  of  the 
tainfaU.  ICzed  diaotylous  forests  cover  at  least 
KK  tentliB  of  the  aiaft  of  the  isthmus,  the  rest  be- 
ing occupied  by  savannas  and  park  like  furmation?. 
Rain-forcsts  with  evergreen  foliage  extend  over  the 
entire  northern  watershed  and  part  Of  Darian  on 
the  south  side.  Other  forests  of  the  southern  slope 
belong  to  the  type  called  monsoon-forest  and  are 
dianwtairiaad  hgr  tha  pwaanaa  of  oiany  apaeiaa  vitt 
dcciduons  foliage.  The  xerophytic  character  of  the 
vegetation  is  more  marked  in  tJie  broken  forests  of 
the  aavamukbalt,  wlthoat,  howavar,  aaanmlng  an  an- 

treme  degree.  The  change  in  the  composition  of 
the  vegirtatum  with  the  incroaao  in  altitude  baa 
bean  dwelt  upon     aoveral  tiaTelen  and  botaaieal 

(■xplorcrs  of  tho  Isthmus;  it  is  very  gradual  but 
uevertheleas  very  zadieaL  Several  genera  of  trees 
obanmd  at  hi^  aMtiidM  are  gregarious;  thai* 
are,  for  instance,  oak-foreats,  subtropical  or  even 
temperate  in  their  general  appoamaea.  lauitara 
slides  illustrating  typea  of  foraat,  or  of  individual 
traaa  and  fUMvan^  van  ahown  at  tin  aanabiatan  af 
the  lecture. 

J.  H.  Paine:  "Sdentille  Photography  in  tha 
Stndjr  «f  Iaaa«ta»"  Ulnatratad  by  lantern  aHdai. 

During  the  last  half  of  the  meetiaf  Dr.  S.  K. 
T.  Jaekaon  waa  acting  secretary. 

M.  W.  Ltok,  Ja., 
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Th9  Ameriean  Society  of  JWaliiraMgft.w 

Biology  and  Wvr:  Dr.  Jaoqczs  Lokb  ....  73 

Xh$  Awmieam  AmottaUim  for  the  AdaaMt» 
wmtt  of  Setmtao:— 

Atymmetric  Syntheses  and  their  Jifariti/}  on 
the  DoctrUie  of  Vitalism:  pRorKssOB  Wa.- 
UMMWiPBMMBm   70 

Scientific  Events: — 

Mimtte  om  the  life  md  Servioee  of  Mwgo 
lOmterherff;  Memoriei  to  Amomw  Fhe^ 
Oaget  I'K'  American  Institute  of  Min^ 
'Mere;  Appropriations  for  the  Depart' 
of  Agrievitmo   SI 

Vvtee  omI  Hem   M 

UuteenUg  mi  MmmMomI  HTmm   85 

Discussion  and  Correspondence: — 

Negative  Surface  Tension:  Profbssor  As> 
THUS  L.  Kimball.  The  WhUe  Pine  Blister 
Bmt:  W.  A.  MoOmam.  FamMet  CeUee- 
«f0M.*  Okas.  B.  Uoudnr.  ImiuArUlLeiberu-' 
toriee  emd  BeletiUfh  Information:  Pro- 
nssoBS  A.  B.  KeifNELLY,  J,  W.  Richards, 
A.    FsAL'VEtK,    A.   X.    Tamiot   and  (.;. 

TllOMAK   ^ 

Scientific  Books: — 
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BIOLOGY  AND  WARi 

1.  BioiiOGT  ig  not  liw  soieiice  which  ean 

throw  any  light  on  the  origin  of  war,  einee 

wars  are  eansfd  by  ccnnoniic,  political  and 
social  conditions,  .^litiiough  theae  eoudi- 
tions  Are  in  the  last  analysis  based  upon 
human  Snstineta  it  does  not  seem  lurofitahla 
for  the  present  to  trace  the  conneotion. 

It  is  also  outside  the  speaker's  problem 
to  discuss  the  effects  of  war  Compared 
with  the  misery  and  iuiguisii,  the  general 
loBB  of  life  and  of  liberty,  and  the  ecouomio 
waste  earned  by  war,  the  poanble  herecti- 
tarj^  effects  on  the  population,  if  there  ten 
any,  are  too  trivial  to  be  mentioned. 

As  far  as  your  speaker  haa  been  able  to 
see,  biology  can  at  preiMtt  idFer  a  eontribo- 
tion  to  the  probim  of  war  in  one  direetion 
only,  namely  to  test  some  of  the  claims  of 
war  enthusiasts  who  insist  that  from  a  bio- 
logical viewpoint  wars  are  justifiable  or 
even  desirable. 

2.  These  war  enthusiasts  mMnf^iw  that 
unless  a  nation  engages  occaaionallj  in  war 
it  will  lose  all  tliose  virile  virtnes,  especially 
courage,  which  are  necessary  for  its  sur- 
vivaL  We  do  not  need  to  argue  whether 
the  aets  committed  in  a  state  ol  homicidal 
emotion  are  the  real  or  only  manifeatatiwia 
of  courage ;  we  may  also  overlook  the  mani- 
festations of  virility  left  behind  by  invad- 
ing or  retreating  armies.  The  assumption 
that  virility  or  courage  (whatever  may  be 
meant  by  these  tenns)  will  disappear  if  not 
piaetised  in  the  form  of  war  implies  an 
nnproven  and  apparently  false  biolo<iIcal 
assumption,  namely,  that  functions  not 
practised  or  organs  not  used  will  disappear 

1  Bead  at  the  meeting  of  Naturaliata,  Deeembec 
t9,  1916. 
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in  tiie  «ffiq»7i]ig.  Siieli  axgimwitt  vwe 
vuj  oomiuoii  in  Iriology  befor*  fhe  expert 

mental  method  was  recognized  as  necessary 
to  test  the  validity  of  onr  assumptions. 
Since  experimental  tests  were  made  we 
htm  Unmed  Hut  egres  do  not  degvnente 
wbea  aninudfl  are  kept  in  the  dark.  Thus 
Pa^e  raised  sixty-nine  successive  genera- 
tions of  Drosophila  in  the  dark  without 
noticing  any  trace  of  degeneracy  in  the  eye 
or  its  function.  TTUenhnth  found  that  ey«i 
▼hoi  transplanted  into  the  baek  <rf  s^> 
numders  will  (after  a  transitory  degenera- 
tion) regenerate  completely,  and  remain 
normal  no  matter  whether  the  animals  are 
kept  in  the  dark  or  in  the  light  Heieditaiy 
blindneas  («.  jr.,  heraditaiy  glanooma  in 
man)  is  apparently  due  to  a  mutation 
(probably  a  chemical  change  in  one  chromo- 
some) which  originates,  as  far  as  our  pres- 
ent facts  show,  indcpendenfly  of  use  or  die- 
.nse  of  the  eye.  We  know  fhroi^h  Morgan's 
observations  that  insects  with  mutilated  or 
rudimentary  wings  may  arise  suddenly  as 
mutations  from  parents  which  used  their 
wings.  Lack  of  the  praetise  of  flying  does 
aeeording  to  our  present  knowledge  no  more 
lead  to  the  hereditary  disappearance  of 
winps  than  darkness  leads  to  hereditary 
degeneration  of  the  eyes.  The  statement, 
that  a  nation  by  not  going  to  war  will  lose 
anj  of  its  inherited  "ririle  Tirtnes"  is  not 
supported  by  oar  prewnt  biologiesl  knowl- 
edge. 

3.  The  hiolofry  of  whicli  the  war  enthu- 
siasts make  uiie  its  esserttially  antiquated, 
and  SO  we  need  not  be  soiprised  to  And  that 
they  eonsidiH*  war  to  be  based  on  what  they 
eall  the  "biological  law  of  nature,*'  the 
"struggle  for  existence,"  or  the  "survival 
of  the  fittest."  Such  ideas  are  expressed 
by  war  enthusiasts  in  America  as  well  as 
in  Europe  and  we  may  be  permitted  to 
make  the  following  quotation  without  ^y- 
ing  the  name  of  its  author. 


Tke  Aotgle  is  la  tte  Hte  B»- 

tnre  the  basia  of  all  healthy  df've'rspnient.  All  ex- 
isting things  show  thaauwlTea  to  be  the  testilt  of 
scnlarttag  teew.   80  la  tks  Ute  ef  maa  fhe 

Ptnigple  in  not  merely  the  <lei*tru<-f ive  but  the  life- 
giving  principle.  .  .  .  The  law  of  the  stronger  hold* 
food  evHTwlMteb  Those  fasms  rarvlve  nUoii  em 
able  to  procnre  for  themsolvosf  tlif*  niost  favorable 
conditions  of  life  sod  to  assert  themsdives  in  th« 
mlvaml  seouocay  of  Bstoie.  The  issalnr  me- 
eumb.  This  struggle  is  regulated  and  restralasd 
by  the  unconscious  sway  of  biologieal  laws  and  lix 
Oa  iiteplaj  of  eppodto  fonaa.   la  Oa  plaat 

world  and  the  animal  world  this  process  ia  worked 
out  in  unconscious  tragedy.  In  the  human  raoe  it 
is  eoBsoloQdy  carried  out,  and  legidalod  by  aoalal 

ordinances.  Tho  man  of  strong  v.ill  ;iri5  =trong 
intellect  tries  by  every  means  to  siMert  himselfj 
. . .  aed  fa  lUa  dtat  tha  iBdMdnal  h  te  fkem 
bdng  guided  merely  by  tho  congciou^neae  of  zfgJhiL 
*  «  .  The  nation  is  made  up  of  individnali.  .  .  . 
na  molbe  wUeh  iodnaaesa  saeh  aMmbor  la  promi- 
nent  in  the  wholo  body.  It  is  a  persistent  struggle 
for  possessions  .  .  .  and  right  is  respeeted  so  far 
00^  as  it  Ja  eompatHMs  nlft  advaati«ei 

The  "struggle  for  ezistenee"  and  the 
'*8nrnval  of  the  fittest"  are  no  "lawn  of 

nature"  in  the  sen.se  iti  wliieh  the  term  law 
is  used  in  the  exact  scienees.  We  apeak  of 
a  law  of  nature  when  we  are  able  to  ex- 
press a  phenomenon  as  a  mathematioal 
function  of  its  variables.  We  thus  speak 
of  a  law  of  gravitation,  of  Olun's  law,  or 
iti  hiohitrj'  of  Alendel's  law  of  segregation. 
As  long  as  biologists  did  not  realize  that 
their  statements  needed  not  only  a  qnali- 
tative  experimental  test  but  also  a  quantl- 
tutivf  verification  they  talked  in  a  loose 
way,  and  this  did  not  change  until  the 
methods  of  physics  and  physical  chemistry 
began  to  invade  biologieal  leseareb*  Tlin 
progreas  made  by  Mendel  lay  in  this»  tiiat 
he  introduced  the  quantitative  method  of 
the  physicist  into  the  investigrations  of 
hybridization  and  he  was  ignored  because 
the  zoulogists  and  botanists  oi'  his  time  did 
not  grasp  the  feet  that  the  progress  of  sd* 
«ioe  d^>ends  upon  the  invention  or  appli- 
cation of  such  methods. 
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The  tenng  "survival  of  tbe  fittest"  or 
"stro^le  for  ezisteooe*'  were  never  man 
than  poor  metftphon  to  express  the  fact 

that  the  chemical  compounds  rccjuired  for 
tho  growth  of  organisms  are  restricted  iu 
quantity  ;iud  that  as  a  eonsequeuce  un- 
limited reproduction  of  organiims  is  im* 
pcMsible.  Aside  from  the  limitatioiL  of  food, 
the  physical  conditions  (e.  g.,  too  low  or 
too  high  a  temperature)  eiusting  on  the 
different  parts  of  the  globe,  act  as  a  re- 
stricting infltiMioe.  The  methods  by  which 
the  stronfer  "eooqnw"  weaker  nstions 
have  nothing  in  common  with  the  fact  that 
salt  water  fish  die  when  put  into  fresh 
water  or  tliat  microorganisma  can  not 
multiply  unless  they  have  their  proper  cul- 
tans  medium.  Tlw  majority  of  organism^ 
a.  plants,  baeteria  of  the  soil,  and  manjr 
others,  can  in  no  way  he  called  predatory 
organisms.  Of  course,  there  are  animals 
which  are  as  brutal  and  predatory  as  the 
war  anyniriasts  ifaink  human  btingp  ahomld 
be~^iat  tlus  is  a  diifennt  thing  from  ean> 
ing  this  brutality  a  universai  law  of  living 
nature.  Fortunately  the  normal  human 
being  does  not  belong  to  this  brutal  type. 

There  is  a  wide  quantitative  diilereuce 
in  the  development  <rf  instinets  and  of  the 
power  of  inhibition  in  diflefent  human  indi- 
ridiials,  and  these  differences  may  be  heredi- 
tir\'.  Individuals  witli  a  strong  homieidal 
mania,  who  just  manage  to  suppress  their 
paranoie  tfudwrifiSi  will  wdoomo  war 
since  it  removes  for  them  the  harden  of 
oonstant  inhibition,  and  unfortonatelj  such 
poorly  balanced  individuals  have  rather  too 
frequently  been  the  leaders  of  govern- 
ments. No  human  society  can  he  expected 
to  exist  unless  the  necessity  of  suppressing 
or  curbing  th^  harmful  and  paUiological 
instinels  of  individuals  ia  reoocniaed,  and  a 
nation  is  liable  to  pay  a  high  price  for  the 
privilege  of  having  a  semipatholo^'ioal  indi- 
vidual at  the  head  of  its  govenuueut. 
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4.  The  war  enthusiasts  also  derive  fhmi 
what  th«y  are  pleaaed  to  oall  fhe  "law  of 

nature"  the  statement  that  "superior 
races"  have  the  right  of  impressing  their 
civilization  upon  "inferior  races."  The 
information  concerning  the  relative  value 
of  races  ia  famiahed  by  a  group  of  writwa 
who  eaU  themselves  "racial  biologista, " 
This  "racial  biology"  is  based  on  quota- 
tions from  the  erudite  statements  of  theo- 
logians, philologists,  historians,  politicians, 
anthropologists,  and  also  occasionally  of 
bioiogiata,  eqiooiaUy  of  the  noo^erimant- 
ing  type.  The  method  of  standardiring 
the  different  races  is  consequently  neither 
quantitative  nor  experimental,  for,  as  the 
beat  known  "race  biologist,"  Houston 
Chamberlain,  says,  "there  is  something  in 
fhe  world  besides  omnpass  and  yard  meas- 
ure. Where  the  learned  fails  with  his  arti- 
ficial construction,  one  single  unbiased 
glance  can  illuminate  the  truth  like  a  sun- 
beam." A  few  quotationa  fkom  Chamber* 
lain  will  show  low  tiiia  metihod  of  "sun- 
beams" is  applied  in  special  cases.  Thus 
Chamberlain  tries  to  prove  that  the  Celtic 
Bretons  lu  France  are  really  Qemianie. 

These  Oeltie  minds  of  former  eeatariea,  teeming 
iMk  stNoga,  are  aet  BMNilr  <Ma  aad  mi  manl^ 

pious  any  moro  than  tl>e  Breton  aoamon  of  to-dny, 
bat  thej  are  both  free  and  pioua  and  it  is  tliis  very 
eemUiiatteB  tint  wpwiw  what  Is  iip— HIcally 

Geririatric,  a-<<  we  dbMorVS      fMU  CSuU'ltUlSgM  tO 

Queen  Louise. 

And  as  a  sop  to  biology.  Chamberlain 
states: 

Let  us  theiafwe  not  be  fa  toe  great  a  tarry  to 

assert  that  Germanicism  docs  not  lio  in  lilooii;  it 
doee  Ito  in  it;  aofc  in  tbe  aense  that  thia  blood 
guarantees  Ocnaaole  eentiment  and  capacity  bet 
tbat  it  makes  these  poesible.  This  limitation  is 
therefore  a  very  clear  one:  as  a  rule  that  maa  Is 
Germanic  who  is  descended  from  Germanic  an* 

It  will  not  be  neeesaary  at  a  meeting  of 

biologists  to  state  that  Meudeliau  charac- 
ters are  generally  inherited  singly  and  in- 
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depeudeutly,  and  that  we  know  nothing 
about  the  inheritanee  of  piety  and  £reo> 

dam,  either  separately  or  in  Germanic  link- 
ape.  Tlic  -writer  wislies  also  to  apologize 
for  being  compelled  to  point  out  that  it  is 
not  good  biology  to  maintain  that  the  ob- 
lique eyes  ol  the  Chinese  or  Japanese  are 
an  indication  of  an  obliqne  eharacter,  or 
that  in  a  hybrid  the  "bad"  qualities  of  the 
parents  are  dominant  over  the  "good" 
ones. 

6.  ^Vhile  the  atatementa  ol  tiie  war  en* 
tboeiastB  will  not  be  taken  eerioiidy  bj 
those  familiar  with  the  methods  and  resnlti 

of  e!tpcrimental  biology,  the  sad  fact  re- 
mainii  Uiat  this  pseudobiology  has  had  at 
least  a  share  in  the  prodoetion  of  the  trag- 
edy whieh  is  being  enaeled  in  Bniope. 
For  waza  are  impossible  unless  the  masses 
n-'-  Mronscd  to  a  state  of  emotionalism  and 
fanaticism,  and  tlie  psendobiolo^'y  of  liter- 
ateurs  and  politiciaus  may  serve  this  pur- 
pose in  the  fatnre  as  it  has  in  the  past 
The  government  has  at  last  b^un  to  resl- 
ize  that  it  is  it.s  fluty  to  protect  the  masses 
from  the  medical  quack.  Your  speaker  is 
of  the  opinion  that  the  masses  need  equal 
prateetkm  from  the  irresponsible  literatenr 
or  politician  who  makes  it  his  bnsineas  to 
spread  the  seed  of  fanaticism  and  emotion- 
alism by  a  claim  of  knowledge  of  biology 
which  he  does  not  poegess.  The  cure  for 
this  form  of  pemieioiii  misehkf  is  the 
spread  of  knowledge  ol  the  exaet  seienecs 
whieh  will  put  an  md  to  the  Inisiness  ol  tiie 
psendosoientist. 

Since  at  present  the  making  of  war  is 
left  in  the  hands  of  the  statesmen,  it  may 
be  well  to  mention  at  lesst  that  the  euot 
seienees  have  paved  the  way  for  the  ie> 
placement  of  the  present  type  of  statesman- 
ship by  a  new  one;  according  to  which 
statesmanship  consists  in  the  application 
of  ihe  results  of  the  exaet  seienees  to  the 
improvement  of  the  lot  of  humanity.  This 
incittdes  not  only  the  teehnical  bat  also  the 


theoretical  results  u£  science,  since  these 
theoretieal  results  will  free  the  minds  from 
all  those  forms  of  ignorance,  superstition 
and  fanaticism  wliich  are  the  culture 
medium  of  mob  emotionalism,  if  we  suc- 
ceed in  substituting  for  the  present  a  new 
type  of  statesmen,  who  are  Vrriiler  with 
and  follow  the  development  ol  ilm  exoel — 
i.  e.,  the  experimental  and  quantitative — 
Kfience??,  and  who  arc  willing  and  capable 
of  applying  the  results  of  exact  science  to 
the  inteUeetoal,  moral,  physical  and  eco- 
^Mmieal  uplift  of  the  masses,  we  shall  at 
least  diminish  the  danger  of  war. 

J.vcQnEBlidB 
Thk  Bockxtellxb  Institutx  fob 

Kaw  Teas 


ASYMMETRIC  SYNTHESES  AND  THEIR 
BBAKINO  Off  THS  DOCTRmB 
OPVXTALtai.  II 

The  fMt  that  an  a^ymmetrie  eomponad 

prepared  in  the  laboratory  is  always  ob- 
tained in  the  inactive  form  is  in  itself  of  no 
great  significance.  iVs  has  been  already 
stated,  the  result  is  just  what  one  would  ex- 
pect. It  assmnea  ita  irigniflnaneej  however, 
when  taken  in  conjunetitni  with  the  fact 
that  an  a.symmetric  compound  occurring  in 
nature,  with  very  rare  exceptions,  exists  in 
the  active  form.  In  other  words,  it  is  the 
diffsrenee  brtwMi  the  results  ol  the  labora* 
tmy  aynthesia  and  those  of  nature  tibat  im- 
part  to  this  general  snbjeet  its  remaxkaUe 
interest. 

The  view  that  the  production  of  the  ac- 
tive forms  of  asymmetric  compounds  is 
characteristic  ol  living  orgamsnn  was  ad-< 
vaneed  first  by  Pasteur.    The  following 

quotations  arc  taken  from  his  lecture  de- 
Ii\  (  red  before  the  Chemical  Socie^  of  Paris 
in  18  GO. 

Ail  artificial  bodies  and  all  mineral)  have  super' 
posable  images.  OppoB^  to  these  are  many  «r* 
guie  sttbrtwnew  (I  might  nj  nMrly  al^  it  I  ime 
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to  specify  only  those  which  play  an  important  rOle 
in  i>Lint  and  animal  life)  all  of  which  arc  im- 
portant BubfltaneM  to  life,  are  asymmetric,  and 
jjitoed  kiiv»  th*  kM  of  asymmetry  in  wbidi  tt» 
image  is  not  suporposable  with  the  object.  .  .  . 
When  I  assert  that  no  artificial  eubstances  with 
molaeDlBr  ■vjoimstiy  aie  taunm,  I  ipeak  of  artt- 
f.r-r,!  Hulistances  in  the  proper  f;en<o  of  the  word, 
which  are  formed  in  all  their  parts  from  the  ele- 
■MHt^  or  oM  pfodoeed  tttm  bodteo  wUflh  are  set 
asymmetric.  ...  In  this  way  tho  iJeri  of  tbo  in- 
flnence  of  the  molecular  asymmetry  of  natural 
orgmoie  prodvete  is  IntrediMed  into  idiyriologiaal 
stii'Iios;  this  important  characteristic  is  perhaps 
the  only  distinct  line  of  demarkation  which  we 
«Mi  dmir  to-dagr  boiwom  dMul  aad  livfav  vttai^ 

T]ik.Timr  oiiginally  adfanoed  hy  Pas- 
tear  is  now  so  firmly  established  that  no 

chemist  woold  hesitate  to  take  it  into  con- 
sideration in  dcterminin«»  the  oriprin  of 
naturally  occurring  products.  ex- 
ample, it  is  a  well-known  fact  that  certain 
minwal  oils  fomid  in  natnre  are  <qrtiesll7 
aetive  and  Waldoi,  Bugler  and  other  in- 
Te.«?tifrator!;  have  contended  that  because  of 
thi.s  property,  these  nil^  must  bo  rcfrarded 
as  of  organic  rather  tiiau  mineral  origin. 

The  qsestikxn  that  ouueeriiB  iiSf  bomWy 
is  whether  this  inability  to  reprodnee  in  the 
laboratory  the  results  which  are  obtained 
in  the  H%'inior  oi^anism  is  du»^  tn  ,)  complete 
difference  between  the  methods  ot  tiie  labo- 
ratory and  thom  d  natnie,  or  whether  it  is 
due  amply  to  laok  of  Imowledge  aa  to  fha 
conditions  necessary  for  effecting  the  syn- 
thesis. Tt  is  evident  that  Pasteur  inclined 
to  the  latter  belief.  In  one  of  his  leetnres, 
after  emphasiziug  that  only  the  dt;xtro  or 
law  foKBiamre  prodoead  in  natove,  he  adds: 

Bot  why  right  and  left  moteenles,  why  not  only 

eytiiT-T  'rif^.il  mnlffiiles  liko  those  of  the  inorpanio 
■ubatanoest  There  are  certain^  cwuee  for  thio 
MOUvkaMe  Mhaflor  of  fho  moWroTT  forees^  omi 
though  it  is  diiBcult  for  us  to  get  a  clear  coneep* 
tion  of  them.  I  believe  that  I  am  not  deoeived 
when  I  assert  that  we  now  know  one  of  iti  most  im- 
poirtaai  dMWMtwMlM.  Is  II  wA  aoeessary  and 
also  frafBcicnt  to  aBsmmo  that  the  instant  the  jilant 
organism  arises  an  aasymmetric  force  is  active  t 


For  we  have  seen  above  that  the  deztro-moliMale 

(ioviiiti'M  from  its  levo  antipodo  only  in  thoso  ca.^e9 
iu  which  it  is  subjocttxi  to  same  kind  of  aii  asym- 
metric action.  Do  such  ■symmetric  agencies  ari— 
from  tho  cosmic  influencc?i,  light,  electricity,  mag- 
netism, beatf  l>o  they  perhaps  stand  in  doee  re> 
laUon  with  tlio  osrtk  movomMits,  with  the  eleotris 

current  hj  mrnna  of  whidi  phjriflilts  OZpl^n  flM 

earth 'e  m.ijjnetic  jmlo. 

Pasteur  put  his  beliefs  to  the  teat  by  at- 
tempting to  bring  about  asymmetrie  ayn- 
theses  through  the  ageni^  of  the  magnalie 

field  as  well  aii  of  polarized  light. 

It  is  evident  that  nature  may  act  in  one 
of  two  ways  in  building  up  active  forms. 
In  tfaa  first  place  a^mmetrie  forees  may  be 
preient  of  whieh  we  have  no  knowledge^ 
through  whose  inflaence  a  single  aotiva 
form  Tnay  be  built  up ;  or  both  of  the  active 
form.s  may  rostilt  jnst  as  in  our  laboratory 
synthesis  but,  through  some  ageucy  un- 
fakown  to  na,  one  of  these  forms  may  he 
used  up  by  the  organism  or  destroyed  as 
fast  as  foniu'd.  The  latter  view  is  the  one 
most  generally  aeeepted.  Attention  was 
called  to  the  plausibility  of  this  view  by 
Flseher  in  a  leetnie  ddivered  beforo  the 
Geiman  Ghemieal  Sooie^  in  1890.  In  this 
lecture  after  calling  attmtion  to  the  fact 
that  only  the  aetive  sugars  of  the  dextro- 
mannite  series  are  found  in  plants,  Fischer 

adds : 

An  tiuM  the  only  prodneto  «f  Mriaiilatlonf  Si 

tho  preparation  of  ofitically  actiw  iiubst.anocfl  a 
prerogi^ve  of  the  liTiag  organism  f  Is  there 
brongltt  Into  oetien  here  a  opoelsl  mwm,  a  Und  of 
lifo  force!  T  think  not,  and  incline  much  more 
to  the  view  that  only  the  incompleteness  of  our 
knowledge  imparts  to  sodi  pfoeewei  the  appeal^ 
anee  of  the  miraotiloiis. 

No  iiinown  facts  are  oppoeed  to  the  view  that 
the  plant,  juat  08  ttt  themiesl  wytXMktt  piodveM 
at  first  both  forms,  that  it  then  !<L>paratee  the  two 
and  that  it  uses  the  members  of  the  (i-mannite 
oertM  fer  tito  AuiBalhB  of  itHehf  osDdIomi  iatt* 
lin,  etc,  while  the  optieal  isoown  sone  to  sans 
other  yet  unknown  pnrpo^p. 

While  Fischer's  explanation  may  appear 
plausible,  nevertheless  the  fact  that  no 
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eomplete  asTmmeCrfe  i^iitihtrit  lus  at  yrt 
ever  lieen  aeeampliihed»  notwitliitaiLdiiig 

the  repeated  efforts  of  nmaf  our  most 
skilful  workers,  has  led  some  scientists  to 
the  belief  that  the  problem  does  not  admit 
of  solution;  that  there  exiats  in  the  organ- 
ism flome  yital  fOMB  or  ag«i^  which  dineto 
the  manner  of  oombination  of  the  atoms 
in  the  molecule  and  that  thus  force  is  not 
reproducible  in  the  laboratory.  Such  scien- 
tists, therefore,  find  iu  the  facts  of  mym- 
metrie  is^fheeeB  an.  aigmnent  in  support  of 
the  dootrine  of  TitaliaBir^fhst  doetrine 
which  postulates  that  life  is  not  the  result 
of  physical  and  chemical  forces  merely,  but 
that  these  forces  are  guided  through  the 
directing  agency  of  some  vital  force  that 
oomee  into  aotion  with  the  lite  of  the 
organism. 

The  advocates  of  the  doctrine  of  vitalism 
criticize  the  assumption  of  I'ischer  cited 
above,  on  the  ground  that  the  destruction 
of  one  of  the  tomm  of  an  asiymmetrie  oom- 
poiind  partakes  jost  as  much  of  the  mirao* 
nknu  as  does  the  production  of  one  of  the 
forms  alone ;  for  with  one  possible  exception 
the  methods  for  accomplishing  the  separa- 
tion require  the  nae  of  alMady  existing  op- 
tieeUy  active  snbstanoes.  The  esoaption 
referred  to  is  the  nuohanical  method,  which 
is  applicable,  however  only  when  the  two 
forms  arc  solid  cmiipounds  and  separate 
from  their  solutions  in  cryfit&ls  that  are  re- 
lated to  each  other  as  objeet  to  image— « 
proper^  which  is  possMied  b^  the  salts  of 
the  raoemie  tartaric  acid.  In  all  such  cases 
it  is  readily  possible  to  separate  the  two 
forms  from  eueli  oth-^r  mechanically,  as 
Pasteur  did  in  his  originai  discovery.  The 
opponoati  of  tiw  doetrine  of  vitaUam  hold 
that  this  eoostitntea  a  eomplete  asymmetrio 
ayntheria;  that  starting  with  inactive  sub- 
sten(^,  optically  active  forms  have  been  ob- 
tained separate  from  each  other  without 
the  uae  of  previously  existing  optically  ac- 


tive eompoimds^  and  without  in  any  way 
tmployingtheagenoyof  life.  Tothevitil* 
ist,  however,  the  action  of  the  inveatigator 

in  separating^  the  two  forms  of  ciystals 
from  each  other  is  exactly  similar  to  the 
action  of  an  en2yme  which  destroys  the  one 
tcfOBOL  and  leaves  the  other  in  a  pure  state. 
This  view  is  expteMwd  bj  Profossor  Jvpp 

as  follows: 

It  rcquiroB  the  living  oporator,  wbote  intdleet 
emtracos  the  conception  of  opposite  forms  of 
asTinmetry,  to  separate  fhom  {i.  0^  fhe  two  fame 
of  crystals).  Such  a  prop<^s  ean  not,  by  any 
stretch  of  l&uguage,  be  termed  ' '  mechanical. ' ' 
ConseiflW  nleetion  here  produoes  the  aa^ie  resolt 
as  the  unconscious  Hclection  exercised  br  tho  micro- 
organism, the  eorfme,  or  the  previoualj  existing 
aQ^minitrle  eoiiipoiiiid>  •  •  •  Oidy  tte  Bvlag 
ganism  with  it.^  nsTrnmptric  tissues,  or  tho  asym- 
metric products  of  the  living  organism,  or  the  liv- 
ing iBteDlfMe*  wlUi  its  eonwptloa  of  eyimasliy, 
can  produce  this  Mtnlt.  Osi^  aa^uiiMlfy  em 
beget  asymmetry. 

I  can  give  no  better  summation  of  the 
views  of  the  opposite  schools  of  thought  in 
regard  to  the  bearing  of  the  anbjeet  of 
asymmetric  nyntheaas  npon  the  dootrine  of 
vitalism  than  to  sum  up  briefly  the  main 
arguments  atlvanced  by  Prof^or  Japp  in 
an  address  delivered  before  the  British 
Aaaoeiatioa  in  1888,  as  well  as  the  arga- 
moitB  advanced  by  tboas  who  critieiaed  tho 
address.  This  latter  nomber  includes  sneh 
eminent  scientific  men  as  Pearson,  Spencer, 
Franklaiui.  Armstrong,  Mtigeraki,  Errara, 
Kipping  and  Pope. 

Japp  basM  hk  aignments  largely  npon. 
tile  fact  that  all  attonpts  to  effect  aagrm* 
metric  syntheses  without  the  intervention 
of  life  either  directly  or  indirectly,  have  been 
futile.  Neither  does  he  think  our  failnre 
to  do  ao  is  doe  to  "a  temporary  disability 
whitith  the  progress  of  aeienca  nay  runove^" 
He  calls  attention  to  the  fact  that  all  the 
methods  that  have  been  upc^l  f'^r  separating 
a  raceraic  form  into  its  active  constituents 
employed  living  agencies  either  directly  or 
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indireetly.  He  likewise  empluurfafli  the  fact 
that  all  attempts  to  utilize  the  magnetic 

field  nr.f]  polarized  light  have  met  with 
failure  and  concludes  that  even  if  an  asym- 
metric force  were  to  be  discovered  it  could 
not  lead  to  tfae  prodiutioii  of  a  aingl*  fofu 
at  m  A^jmnetrio  campmad. 

No  fortnitoiM  «oneoun«  of  atoms,  even  with  all 
eternity  for  them  to  claali  and  combine  in,  ooold 
compass  thiii  feat  of  the  formation  of  the  first 
epdcally  active  orj^anie  compound.  .  .  .  But  the 
chance  synthesis  of  the  Bimplest  optically  active 
compound  from  inorganic  materials  is  absolutely 
baaneeintbtob  8o  also  is  the  separation  of  two 
erystallized  enantiomorphs  under  purely  symmetric 
eonditiona.  ...  I  see  no  escape  from  tlra  eooeln- 
itoi  ikst,  at  fhe  mniMnt  utai  Kfe  iiat  atoaa,  a 
diTt>ctiv0  force  came  into  play— a  forco  of  pre- 
eisely  the  same  character  as  that  which  enables  the 
fatalKttBi  aptnUttf  bf  tte  tamdm  of  mD,  to 
■dect  one  crystaUixed  — 'f"**^**!*  sad  njeafc  its 
asymmetric  opposite. 

Pearson  dissents  strongly  from  Japp'a 
view  tliat ' '  the  chauce  synthesis  of  the  aim- 
pkst  optically  letive  eompoand  &om  in* 
organic  materials  is  absolately  incoaiceiy- 
able."  Japp  had  likened  the  result  of  the 
process  whereby  the  dcxtro  and  levo  fonns 
of  an  a^Tmmetric  compound  are  produced 
from  iwvguiio  or  ajrmmetrieal  msteriaki  to 
tbe  tOMDOg  of  «  ooin.  If  the  ecmt  is  a  per- 
feOOj  balanced  one  tbe  chances  are  equal 
as  to  whether  it  falls  heads  or  tails;  so  in 
the  sjmthesis  of  an  fusymmetric  compound 
the  ciiauces  are  equal  for  the  production  of 
tile  two  poMsble  forms.  Psbimd  argues, 
hamwtr,  that  if  one  will  toss  a  eoin  (saj) 
twenty  times  that  while  the  results  in  gen- 
eral will  be  ten  heads  and  ten  tails,  never- 
theless there  will  be  a  variation  from  this 
mean;  and  that  if  the  act  of  tossing  were 
to  be  eonthraed  an  infinite  munher  of  timee 
fine  anght  eome  to  an  inatanoe  of  twenlgr 
heads  or  twenty  tails.  So  in  the  synHwaia 
of  the  deztro  and  levo  forms  of  an  asym- 
metric compound,  any  action  which  gives 
rise  to  them,  carried  on  through  the  ages, 


most  prodnoe  the  two  forma  in  nusQual 

amounts  and  the  form  in  excess  would  then 
act  as  "breeders"  in  bnilding  up  Other 
aeymmetric  forms. 

Fitzgerald  argues  that  life  probably 
oiiginated  from  a  few  eentera  and  poHdUy 
»  single  oenter.  Jn  tiie  former  ease  tlw 
chances  are  that  either  the  dextro  or  the 
levo  form  predominated,  .so  that  asymmetry 
might  have  resulted,  while  in  the  latter 
case  asymmetry  must  have  resulted. 

Herlmt  Spcmeer  in  eritieiaing  tiie  atti- 
tude of  Japp  states  that  he  does  so  not 
"for  the  pnrpose  of  showing  the  nili'iinricy 
of  the  physico-chemical  interpretation  of 
life,  but  for  the  purpose  of  showing  the 
inadequacy  of  Profeasor  Japp's  argument 
against  it."  Spencer  insists  that,  even 
granting  that  the  dextro  and  levo  forms  of 
protein  were  formed  originally  in  equal 
numbers  these  would  not  remain  mixed 
together,  bnt  that  their  separatieii  would 
follow  in  aeoordaxiee  wit3i  a  nnivMml  law 
to  the  effect  that  unlike  nnits,  when  acted 
upon  by  the  same  forces,  are  affected  differ- 
ently and  that  ultimately  this  difference 
will  result  in  the  segregation  of  the  like 
units;  in  other  words,  the  deztro  and  levo 
forms  wonld  in  the  eourse  of  time  separate 
into  the  two  groups  of  like  molecxiles. 

Others  criticize  Japp's  statement  to  the 
effect  that  the  right-  and  left-handed  crys- 
tals oan  not  be  separated  esespt  through  the 
agency  of  life.  They  think  it  qpite  poesi- 
ble  for  such  a  separatioa  to  have  been 
brought  about  by  ordinary  natural  agencies. 

Thus  Bartrum  hokis  that  it  is  entirely 
conceivable  that  the  two  forms  of  crystals 
on  separation  might  be  unevenly  grouped, 
and  tiiat  eonditioiia  might  ehange  so  that 
partisl  Boltttion  would  take  place  ia  whidi 
the  one  set  of  crystals  mi^t  be  more 
favorably  situated  than  the  other,  and  that 
the  resulting  solution  would  then  be  op- 
ticaliy  active. 
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Bnara  thiofa  that  tlM  faeta  ean  be  ex- 
plained upon  the  aasomptHm  that  the  two 

forms  generated  somewhere  in  space,  were 
separated  by  being  whirled  aronnd  thronph 
space,  and  that  one  of  these  forms  reached 
the  earth.  From  this  all  other  asymmetric 
eomponnda  might  have  originated. 

Kippii^  and  Pope  give  the  results  of  ex 
periraents  which  prove  that  a  single  set  of 
crv'stnls  deposited  froin  a  solution  of  a  ra- 
cemic  compound  is  not  always  composed  of 
equal  amounts  of  the  two  hana,  in  which 
ease  not  only  the  eirystala,  hat  the  mother 
liquor  aa  well»  an*  oplirally  active.  Con- 
ditions hnre  "trhicli  give  rise  to  the  optically 
active  snhstuneos  are  such  as  might  exist  in 
a  purely  inorganic  world. 

Profeaaor  Japp  in  hki  argnmeatB  in  favor 
of  vitalism  waa  at  a  disadvantage  in  that 
hia  position  upon  the  question  compelled 
him  to  a5?<ruTOe  the  attitude  of  one  who 
denies  the  possibility  of  future  advaiu-e- 
ment.  He  not  only  had  to  contend  that 
none  of  the  methods  proposed  would  lead 
to  an  aaymmetrie  sjnthesi^  bat  that  no 
methods  ever  would  be  discovered  that 
would  lead  to  such  a  pjTithesis.  This  latter 
position  is  a  rather  hazardous  one  to  assume 
in  these  days  of  scientific  advancement,  in 
whieh  the  impossibilitiee  of  the  one  deeade 
beoome  the  realities  of  the  next.  Aside 
from  this  attitude,  the  vulnerahle  point  in 
Japp's  position  is  the  statement  "'that  the 
chance  synthesis  of  the  simplest  optically 
active  compound  from  inorganic  materials 
is  aheolutely  inconceivable. "  It  waa 
against  this  view  that  moat  of  the  eritieism 
was  launched.  In  the  Bubeeqaent  discussion 
Japp  admitted,  indireetly  at  lea«!t,  that  this 
statetneut  was  perhaps  too  stronsr.  for  he 
adds  that  "all  my  critics  seem  to  be  moving 
in  that  nnieal  world  where  a  font  of  type 
if  jumbled  together  auffidenfly  often  «ids 
by  setting  up  the  text  of  Hamlet" — U> 
which  FranUand  replies  that  if  the  font  of 


tn>e  were  jumbled  an  infinite  nnmbw  ef 
times,  the  text  of  Hamlet  mmt  lesnlt 

Stewart  has  also  called  attention  to  an- 
other possible  explanation  for  the  genpra- 
tion  of  optically  active  forni.s  in  nature. 
Cotton  (1896)  proved  that  the  two  forms 
of  copper  ammonium  tartrate  absorb  destro- 
ircularly  polarised  light  unequally— a 
dilTerenee  whieh  would  tend  to  favor  the 
generation  of  the  one  form  over  the  other 
in  the  presence  of  such  light.  Byk  (1904/ 
haa  shown  HbtA  light  is  circularly  polarised 
reflection  from  water  of  the  aea.  Stew- 
art finds  in  the  combined  obaervations  of 
Cotton  and  Byk  a  satisfactory  explanation 
for  the  presence  in  nature  of  opticaUj 
active  forms. 

It  is  evident  from  the  mere  fact  that  Pro- 
feaaor  Japp 'a  contentioii  aronsed  each  a 
aeries  of  dJasassions,  and  that  tiiese  diaeus- 
sions  apparently  only  served  to  strengthen 
the  attitude  of  each  of  the  partidpanta  in 
his  original  belief.  th;it  fhe  facts  of  asym- 
metric syntiieses  can  not  be  regarded  as 
giving  evidence  at  ail  conclusive  in  favor 
of  the  doctrine  of  vitalism.  On  the  other 
hand,  it  moat  be  admitted  that  the  oppon< 
enta  of  the  doctrine  have  advanced  no  oon- 
olusive  arguments  in  opposition  to  it.  For 
while  it  is  possible  to  imagine  conditions 
under  which  asynunetric  groups  might 
hiivc  arisen  in  a  purely  inorganic  world, 
nevertheless,  such  an  argument  may  iiave 
little  weight  To  cany  conviction  the  ecu* 
ditaona  for  prodneing  each  gronpa  most  not 
only  be  possible ;  they  must  also  lie  witiiia 
the  bounds  of  probability.  Whether  or  not 
the  conditions  assumed  by  Japp's  critics  to 
tK'couut  for  the  production  of  the  first 
asymmetric  groups  from  inorganic  mate- 
rials, are  probable  conditioD^  ia  a  questian 
upon  which  there  woold  undoobtedly  be  a 
difference  of  opinion.  I  am  anre^  how- 
ever, that  all  of  na  would  agree  that  eone 
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of  the  aMomptioQK  made  are  not  vory 
planiilile. 

At  first  thought,  one  inigllt  COBdudo  tiiat, 
with  the  problciu  of  asymmetric  5?ynthes^ 
as  with  thn  problem  of  life  it-self.  the  main 
difi^ulty  in  to  a<M:'Ouut  for  the  initial  step. 
GtvoQ  tile  unit  liring  oell,  all  otbefs  might 
have  devfiloped  from  tiiis;  likewise  given 
the  unit  asymmetric  group,  this  might  serve 
as  the  "seed"  from  which  all  the  pountless 
forma  that  exist  in  nature  may  have  sprung. 
Qantinf ,  bowerer,  that  the  fi^rmation  of 
the  original  a^^mmetrie  gronp  or  gioapa  ia 
Mtiafielorily  explained,  another  perplex- 
ing question  nt  ovot^  presents  itself.  For 
with  perhaps  a  single  exception,  in  all  the 
partial  asymmetric  ^mtheses  effected  in  the 
laboratory,  both  forma  have  been  produced. 
In  other  words,  the  be^t  we  ean  do  is  to 
synthesize  the  onn  form  in  excess  of  the 
other  and  aa  a  rule  this  excess  is  only  slight. 
On  the  other  hand,  out  of  all  the  infinite 
▼■riety  ot  optiealljr  aetive  eompoonda  loiind 
in  aatoie^  only  in  very  rare  instances  are 
both  forms  found.  Ordinary  lactic  acid, 
produced  by  the  fermentation  of  lactose, 
contains  both  forms,  although  in  slightly 
unequal  amounts:  dMimooene  (dipentene) 
oeeme  in  eertain  toriMiitine  oila,  while  lero- 
asparagine  ia  found  in  some  planta  -along 
with  small  amounts  of  the  dextro  eomp'^nnd. 
In  the  laboratory,  therefore,  the  production 
of  both  forms  is  the  almost  invariable  rule; 
in  nature  it  is  the  marlrad  exception.  To 
explain  this  difference  npon  the  asmmptkm 
that  the  methods  of  aatore  like  those  of 
the  laboratory  lead  to  the  synthesis  of 
both  forms  nne  of  which  is  destroyed  as 
fast  as  generaU'd,  is,  in  the  light  of  our 
present  knowledge,  quite  as  unsatisfactoiy 
aa  it  the  aanmiption  that  one  form  only  ia 
ptodneed. 

The  aesumption  that  tim  ecdsts  in  the 

living  organism  a  vital  or  guiding  force 
which  directs  the  changee  that  take  place 


within  the  oi^ianism  has  never  been  a  pop- 
ular one  among  ehemista.  It  ia  fortunate 
that  this  is  so,  for  to  n  r  cpt  such  a  belief 
would  be  to  destroy  the  spirit  of  investiga- 
tion, so  far  as  it  applies  to  a  study  of  many 
of  the  probletus  counected  with  the  living 
organism.  Howevo*,  the  ebanist»  fiamiliar 
with  the  wonderful  results  that  may  be  ao- 
complisheil  throuj^h  the  actiou  of  chemical 
forces  and  recognizinj?  that  as  yet  we  have 
but  little  insight  into  the  nature  of  these 
foreei^  ia  apt  to  ascribe  to  them  powem 
that  eta  not  be  juttilied  in  the  light  of  the 
knowledge  at  hand. 

The  discovery  of  TVcihler  that  urea  onn  he 
synthesisied  in  the  laboratory  was  of  the 
greatest  importance;  but  neither  the  qrn- 
thent  of  urea  nor  the  tjmthesia  of  any  othw 
of  the  almost  countless  number  of  oom- 
pounds  effected  in  the  laboratorj'  actually 
disproves  the  existence  of  a  vital  force  in 
the  living  orgauism.  Likewise  it  is  cer- 
tain, to  my  mind  at  leatt^  that  while  the 
faeta  of  aiTmmetrie  ivnthetii^  so  far  at  we 
can  discern  at  the  present  time,  do  not 
prove  the  existence  of  such  a  force  in  the 
living  organism^  neither  do  they  present 
any  valid  argument  against  the  belief  ia  its 
exlrtenoe.  So  far  aa  they  have  *  beating 
npon  the  queetitm,  life  remaint  aa  it  always 
hat  been — the  great  mystery. 

William  MoPskbsom 
Ohio  Btatb  UNimsrrr, 
CtabuauKMi  Obio 

SCIENTIFIC  EVENTS 

MINirrS  ON  THB  Ura  AND  SKRVICBS  OF 
MOOO  IftntTBRBBRO 

The  followinpr  minute  on  the  life  and  serv- 
ices of  Frofessor  Hugo  Hiinsterberg  was 
placed  vpon  the  reoords  of  tiie  facnlly  ol  acta 

and  8cienc(»  of  Harvard  Uiiifwtit^  at  tiw 

meeting  of  January  !(!,  1917: 

Hugo  MOiuterberg,  professor  of  p^diol<^,  died 
in  Ckmbridge  «a  the  rfstaSBtk  of  Deeember,  1919. 

Hf  w»»  liorn  in  Danzig,  West  Prusain,  June  1, 
1863.  After  learing  the  {Tmnonum  in  hit  aatiw 
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dty,  iM  alndlod  uMlewphy  ]a  Lalpdff,  mite 

Wuixlt  aiiioii;j  othorn,  taking  flit!  fleg^reo  of  Doctor 
of  Philosophj  in  1885,  and  went  on  with  pbyaio- 
lofted  stodiM  fa  Htfd«Ibet«  (UJ>,,  in  1M7). 

lu  18S7  ho  li;iKilit:itf<.1  at  FreiTpiir^',  in  Ba.^en, 
and  in  1891  was  made  profeasor  extraordinaiy 
there.  Aa  aeqoaintanea  wifli  William  Jamei, 
whom  he  met  at  a  psjchological  congreu  in  Parb 
in  1889,  led  to  a  call  to  a  profMMrabip  of  aq^- 
mental  psychology  in  tidi  ud'vnrify,  and  b«  iMgiA 
tnehlng  here  in  the  fall  of  UM.  The  aeademio 
yeara  ami  1896-97  were  sijont  in  Freiburg 

again,  on  ieavo  of  abaonce,  and  on  his  return  to 
OmlneidgO  in  1697  he  was  appointed  ptofessor  of 
psychology.  Profeeaor  M'SnstcrlirTf  receive.!  the 
honorary  degree  of  A.M.  from  Harvard  iu  L9nL, 
T.i.-T>,  igtn  "WtuMagbm  VBivwaity,  St  Looia,  in 
imi,  and  Litt.D.,  from  Lafayette  CoUrge  in  1907. 
He  was  president  of  the  Ainerican  P^chologieal 
Aandatlflii  in  1898  Md  of  the  Amerieaa  PhUo- 

Boiihical  A.-is^x'iatioii  in  Ipns,  an.1  was  a  Follow  of 
the  American  Academy  of  Arta  and  Sciences  and 
ft  BMnbv  of  tlw  Washington  Aeademj  of  MflOflai. 
He  bad  a  leading  part  in  forming  niid  carrying  out 
tlM  plana  for  ttie  loteraatiODal  Ckwgiesa  of  Art* 
and  SdeneoB  at  tlie  St.  Looia  Expoaitioit  in  1904 
and  ill  the  subsequent  publication  of  its  proceed- 
ings. In  1901-11  he  was  the  Harvard  OTcbange 
prof^Bor  at  the  University  of  Berlin. 

muterlMrg'a  fertility  and  enormoiu  industry 
were  conspicuous  frmn  tho  hei^iniiiti^^.  Whilo  still 
at  Freiburg  he  published  four  part«  of  a  tbooret- 
leal  and  eipetlMaiitat  work  entitled  *<Mtrige 

Eur  expprtmentcllrn  Psycholo;jie,"  SBd  fOttV  fOi* 
umes  on  psychological  subjects. 

Hia  fret  yeen  in  Ounbridfe  were  malaly  epea^ 
beside  tho  ilaily  fa.^liM  of  insfvat'tiori,  in  developing 
tbe  piQrchologicai  laboratory  and  fostering  re- 
eqwfih  To  tbe  atodenta  who  leaerted  to  blm  f<» 
tT>t"t"g  in  the  new  methods  of  exju  ritn.-  ilal  [isy- 
ehology  he  gave  freely  of  time  and  iatereitt,  and 
his  fertile  invention  supplied  manjr  and  varied 
probtana  for  lB*eatigati.on.  The  pndaotion  of  Um 
laboratory  steadily  increased  in  volr.mo  ami  sig- 
nifieanee,  and  ia  1903  a  medium  of  publication  was 
eetabliabed  tmder  Iflbisterbeif 'e  Areetien  in  tbe 
"Harvard  Payehologieal  Studies."  The  well 
plantH'l  anil  p^jnippod  laboratory  in  Emerson  Hall, 
opened  m  ll^Oo,  whs  chiefly  due  to  bis  efforts. 

His  iliet  Amerlean  boidt  appeared  in  1899,  • 
floDeotion  of  essays  entitled  "Psychology  and 
LifOt'*  It  was  foiiowod  by  more  than  twotty  vol- 
iUBe%  beaideB  a  prodiglooe  nimber  of  nrtielea  la 
petiodieala.   Of  his  more  itrletlj  aqtentifle  wrlt- 


in^  dnrias  fbie  period  the  Mat  an 

"Orundrngn  dcr  PsycholoKie"  (1900)-^the  first 
volume  of  a  largely  planned  work  whieh  waa  never 
eompbtod— '<eeienee  and  IdMHam"  (1904), 
"Tho  Etornal  Vahics"  (1909),  "Grundziljje  der 
Psy chotechnik  "  (1914).  In  the  latter  years  of  his 
Ufa  Ua  inlaieet  tamed  won  and  mm  to  fb*  «p> 
]>lications  of  psychology,  the  praetieal  bearlnga  of 
the  aeienee  on  edneatioii,  law,  medicine  and  in- 
dvatrx.  To  fUa  aariaa  belong,  "  p!>ychoth««p7" 
(1909),  **Ptf^kokgy  and  the  Teacher"  (1910), 
"Psychology  and  Industrial  Efficioncy"  (1913), 
with  many  occasional  publications  Miinsterberg 
had  a  deep  interest  also  in  adneatiooal,  aoelal  and 
)<olit!cal  i  rol'leiiis,  and  wrote  mnch  npon  them, 
from  "Ajueriean  Traits"  (1901)  and  "Die 
Amerikaaer"  (1904),  tnmdnted  (19OT)  «*The 
Amf-ricjms,"  to  his  recent  books  on  "The  War 
and  America,"  "Th#  Peaoe  and  America"  and 
'*To4Mnroir*'  (1916). 

With  this  great  {■ro.luctivify,  he  was  a  notable 
teacher  not  oni^  of  advanced  students  in  the  semi- 
nary or  laboratory  bat  of  large  olanm  «f  ttnder- 
gra.iuates  whoin  from  year  to  year  ha  iatrateted  ta 
tbe  elementa  of  pqrebolegy. 

A  aiaa  of  atroag  and  odf -eonlldent  optadoaa  tad 
positive  expression,  he  was  of  a  kindly  spirit^  boo* 
pitablfl^  generoua,  appreciative  of  others.  Hia 
mental  energy  aeemed  limitless,  his  industry  tire- 
less, his  optimism  un(|uenchable.  lie  exemplified 
his  own  ideal  of  proiluctivo  scholurshiii,  and  car- 
ried to  the  grave  with  kim  plans  for  more  books 
Oan  moat  «f  aa  wonld  tidnk  of  aehleviag  la  a  lifa- 
timob 

MIMOBIAX.  TO  •QIAIIIIA  PRSLVt  0408 

Professob  Simon  IIbnby  Qaqb  and  lil^  son 
Henry  Phelps  Gage,  Ph.D.  Cornell  1909,  have 
giveu  to  Cornell  UmTersiiar  teu  UiouBand  dol- 
lars as  a  meouvial  to  Susanna  Phelps  Oag«^ 
Ph.B.  1880,  who  was  the  first  woman  to  take 
Inboratorr  work  in  physics  in  that  institution 
and  who  in  her  subsequent  career  aa  a  neurol- 
ogist showed  ihe  highest  apiureeiation  of  the 
need  for  research  in  our  oountry. 

The  fund  thiiH^  t'j-tablisht-'d  is  to  bo  knoxrn  as 
the  Susanna  Jt^helps  (Jage  Fund  for  Mesearck 
in  Fhi^Aat  m  Oomdl  UnivwtUg, 

It  is  tbe  wish  of  the  donors  that  the  ineome  be 

administered  by  the  jirofessors  i  f  riliysl^s  with  the 
eooperatiou  of  tbe  president  of  the  university;  aad 
thai  it  be  assd  ta  any  way  wbi^  aft  the  tine  givss 
pnadas  of  adTaadag  kaowladgs  la  phTsSsit  The 
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income  could  therefore  be  properly  applied  to  a 
graduate  fellowBhip  or  scholarship,  the  purchase  of 
•niantii^  ot  VKika  aad  pcrio^eato  or  for  taj 

other  purpose  n'hieh  at  the  time  and  ftHtlff^?**  glw 

proume  o£  advancing  kiiowbdge.i 

The  first  installment  of  inoome  becomes 
«v»i]aUa  «t  the  bogniaiiw  of  liie  leeond  liaU 

OKitury  of  the  uiiivtrsity  (191S-19). 

On  Wednesday  ereniug.  January  10,  ldl7, 
the  members  of  the  physics  seminary  and  a 
few  friend!  dined  togetker  mt  the  Umveraitir 
Chib  ill  Ttbflca,  on  which  occasion  the  o?tab» 
lisbmetit  of  the  new  research  fimd  was  oele- 
brated.  In  ezinressing  to  the  donors  the  appre- 
ciation of  the  depavtment  of  pliyaioe  Rofwog 
KioholB  said: 

Tbe  TalM  of  a  |^  like  this,  the  income  of 
iriiidi  frmn  year  to  year  is  plaead  frealy  at  fba 
dlspoeal  of  those  who  are  responsililo  for  the  pro- 
iDotioD  within  the  universitj  of  one  of  the  fondar 
mental  sciences,  to  be  expended  in  nturtevw  man* 
ner  from  time  to  time  may  be  most  advantageous 
to  the  furtherance  of  research,  is  inestimable.  It 
comea,  moreover,  at  a  time  peculiarly  opportune; 
when  public  opiaSon  ia  amused  to  some  realization 
of  tlio  imi  ortance  of  resf^rch  to  human  welfare. 
The  history  o£  science  auil  industry  teaches  clearly 
that  i^pUad  aaknaa  vpon  which  the  matarial  wel- 
fare of  the  race  so  greatly  (k-pendf^,  ailvatieos  only 
with  the  growth  o£  pure  science  aad  that  the  uni- 
'vanity  affords  the  most  favorable,  indeed,  al- 
most the  exclusive,  atmosphere  in  which  reiveareh 
flooriahes.  Heooe  tlM  demand,  now  beginning  to 
be  beard,  not  to  moah  from  nHbin  asedwlo  sii^ 
clee  as  from  outside,  that  the  universities  of  this 
country  make  the  advancement  of  learning  their 
pfiaa  fOaetioiB.  Bwy  meh  gift  aa  fhla  ftarthsn 
that  great  end. 

Modest  though  it  be,  in  comparison  with  what 
nun  of  graat  noollh  maj  do  fOr  sdanaa  nflhoat 
the  least  personal  denial,  this  fund  is  espeeially 
waleocne  in  that  it  comes  from  man  of  seisoce  and 
la  giw  in  a  apfarit  of  devotion  to  aeiwiso  and  of 
seal  self  Bacrifice. 

It  is  a  notable  and  gratifying  evidence  of  the 
tnlty  of  the  aelottlfle  sptrlt  that  tiris  fnnd  for  fha 

jiromotioii  of  pliysics  is  estaMislied  in  inotiiory  of 

ooa  whose  life  was  given  to  biology  and  who  at- 
ti^aad  amlnwMW  by  her  eontillnitioBa  to  fliat  shrter 
science;  and  that  one  of  the  donors  who  is  with  us 
to-night,  and  whom  we  delight  to  honor,  ia  himself 
a  taiokgiit  of  lanewn. 

L  Qnotatian  fnnn  the  dsed  of  gift 


On  behalf  of  niy  present  colleagues  of  the  de- 
parUueat  of  physics  I  accept  this  gift.  We  shall 
endeavor  to  expend  the  inaome  ittm  it  in  the 
spirit  in  which  it  is  given  and  in  loving  recognition 
of  the  generosity  and  devotion  of  the  donors.  In 
ganerationa  to  eoma,  m  ma^  roit  aaMrod*  Oa  noble 
intent  of  the  donors  will  ever  influence  those  in- 
trusted with  its  adnunistration  and  that  thus  it 
win  ercr  be  need  for  the  tree  advanasnHnt  ef 

TBB  AimiCAN  INSTITUTB  OF  MIHXMO 
BNCINKERS 

Tbb  pfogram  of  the  one  hmidred  and  four- 
teenth meeting  of  the  Aneriean  Ltatitnte  of 

Mining:  Engineers,  which  convenes  in  New 
York  City  on  February  19,  has  been  issued. 
Seviona  will  include  the  annual  busineee 
meetiiig  and  preaentatiam  of  pepere  on  auh" 
jccts  of  scientific  interest  in  the  minins:  field. 
In  addition,  a  number  of  8i)ecial  social  fea- 
tures axe  being  planned,  including  an  all-day 
excursion  by  special  train  to  Weet  Point, 
wliere  tlie  enpinwrs  will  vic"-  a  number  of 
exhibitions  and  inspect  the  grounds  of  the 
Iditary  Aoedemy.  Accordini;  to  registrations 
leoei'Ved,  thia  year's  prosperity  of  the  miniofr 
camps  in  the  middle  and  far  west  will  be  ro- 
fleoted  in  the  attendance  at  the  February 
xaet/tiBg.  Ih^vidnela  oonnected  with  pra^ 
tically  all  of  these  iriU  taloe  eome  part  in  the 

tec>;Ti  icnl  sessions. 

The  lueetin^  will  extend  over  four  days,  and 
wiu  opesk  on  February  lU,  with  aeoaioua  on 
geology,  metallography,  petroleum  and  gaa^ 
and  mining  and  smelting.  On  the  following 
day,  sessiona  will  be  held  on  iron  blast  furnace 
preottie  on  flotettoo.  The  principal  setriami 
of  the  third  day  will  be  hdd  on  the  UMm- 
facture  of  iron  and  st<?<'I. 

Among  the  papers  which  will  be  presented 
am: 

"Beoent  Geologic  Developments  on  the  "MiaiaM 

Iron  Eange,  Minn.,"  Tiv  .T.  F.  \S'cillT. 

"Grain  Growth  riieiiomuua  iu  Metals,"  by 
Henry  IL  Howe  and  Ray  Jeffries. 

"Eridenrp  of  the  Oklahoma  Oil  VWda  on  fhe 
Anticlinal  Theory,"  by  Dors^  Eager. 

"Kagnetie  Otaiwsatratton  of  Low^toade  Ibf- 

netio  Iron  Ore, "  by  S.  Norton. 

"The  Conservation  of  Phosphate  Itock  in  the 
Ignited  SUtM/*  bj  W.  a  Phalea. 
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"PoiAih  as  a.  By-jToikwk  ihn  Am  Bkst  Fnr* 
jiace, "  by  B.  J.  Wy*or. 

"SignifleaiMB  of  MugaiMM  ill  Anwrioa  Stad 
llMiUmgjr/'  t7  r.  H.  ^nnilcaiE. 

The  eoaunittee  on  arrangements  for  the 
convention  ineluiles :  DaviJ  11.  Browne,  clmir- 
man;  Lawrence  Addicks,  P.  £.  Barbour, 
Qwrge  D.  Barron,  Kari  Eikn,  Louis  B. 
Himtoon,  H.  A.  ^It'trraw,  Thonnis  T.  Read, 
Burr  A.  Rol.Inson,  F.  T.  liubidge,  E.  Maltby 
Shipp,  Bradley  Stoiighton,  Edward  B.  Stuxsis 
and  Arthur  L.  WalkBr. 

APPROPBIATXOMS  FOR  THS  SBPASTMEMT 
OF  AOBXCOLTUBB 

The  Houae  BUI  making  appropriations  to 
the  U.  S.  Popartmpnt  of  Agriculture  for  tlie 
fiscal  year  ending  June  80,  1918,  ia  now  under 
discussion.  The  main  biU  carries  a  total  ap- 
pfopriation  for  nrntine  and  ocdinaiy  work  of 
$24,221,081.  To  this  prcat  amount  are  added 
other  suin.s  bringing  the  total  amount  carried 
iu  the  bill  to  $25,694,085.  The  amounts  ap- 
propriated to  tlw  adantifie  bureaiu  ara  as 


follom: 

"Weather  Bureau  $1,778,320 

Bureau  of  Animal  lodostiy    3,528^86 

Bonaa  of  Plaat  Incliutiy   2,769,eS0 

FteSit  Service   5,711,105 

Bnr^au  of  Chemistry    1,212,311 

Bur«an  of  Soils   3(0,855 

Bnfsau  of  Entomology   911,980 

Bureau  of  Biolojricnl  Survey   589j5l0 


OfBee  of  Public  KuHdn  aad  Boral  Engi- 
aaaHnf   TOO^OO 


SCIENTIFIC  NOTES  AND  NEWS 
Sb  WiLLUM  CfiOOKes,  the  distinguished 
EngUah  eheuist;  Dr.  0.  A.  Aagot.  direetov 
of  the  French  Bureau  of  Hataoiology,  and 
Professor  August  Giirtner,  professor  of  hy- 
giene, Universilgr  of  Jena,  have  been  elected 
foreign  nwmbera  of  ih»  Academy  of  Sdenoea 
of  Swadein^ 

The  Elisha  Kent  Eane  medal  of  the  Goo- 
prfiphioal  Sfwiiety  of  Philadelphia  was,  on  Jan- 
uary 19,  conferred  on  Dr.  William  Curtis 
Farabea  Dr.  Parabee  gave  bafoiQ  tha  aoawty 
a&  jUnstfated  lecture  on  "  Exploration  in  llie 
Anaion  VaQflir  and  in  the  Unknown  Gwnea, 


1913  to  1916."  Dr.  Farabee  has  also  had  con- 
ferred upon  him  the  ^rol>!  raadal  of  the  Ex- 
plorers' Chib  of  New  York. 

PaoFESSOR  E.  F.  NoRTURUP,  research  physi- 
eitt  of  PrinfletoB  TTju-veRsity,  has  been  awaided 
the  Elliott  OrsBSon  medal  by  the  Franklin  In- 
stitute "  in  rpcogrnttinn  of  his  cleetrlciil  iiiveB,- 
tions  and  bifyli  tentncratiire  investigation!*." 

PBot'ESisOH  WiLBLE  M.  WiLSON,  of  the  de- 
partment of  dTil  engineering  at  the  Unive^ 
sity  of  Illinoi.*,  was  honored  by  the  Western 
Society  of  Eiipineers  at  its  annual  inectinpr  on 
January  10,  by  having  conferred  uiion  him  the 
Octave  Ohanute  medal,  in  recognition  of  €be 
fact  that  a  paper  presented  by  him  in  1915 
wai^  judged  to  be  the  best  in  the  field  of  civil 
engineering  presented  before  the  society  dur- 
ing that  year.  The  medal  was  established  in 
monoiT  of  Dr.  Oetave  Ohanute^  whoae  studisa 
in  the  field  of  aerodynamics  were  notabtok 

Brigadier  (lEVRRAr.  Joseph  E.  KrHx  has 
been  appointed  president  of  the  War  College. 

E.  D.  Ball,  fornurly  director  of  the  Utah 
Station,  has  been  made  state  eutomologiat  of 
Wiooonain,  viee  J.  6.  8«iiiiden  naigiMd  to 
•ncoeed  H.  A.  Snrfsoe  as  eoononio  aoolo^st 
of  PenniirlTania. 

Professor  Werner  ha.-?  been  appointed  di- 
rector of  the  Heidelbetg  institute  for  the  In- 
Testigatioii  of  Oanen  estabaiahed  by  tiba  lata 
Fkofenov  Oaeniy* 

After  twentgr  years*  service  in  the  New 
York  Department  of  Health,  "Hp.  Tohn  S. 
Billings,  now  deputy  commissioner  of  health 
and  director  of  the  bureau  of  prefsntable  db- 
aases*  baa  offend  his  resignation,  to  take  affasi 
m  llay  1. 

Eart,  B.  S>nTn,  formerly  with  the  IT.  S. 
Office  of  Public  Hoads  and  Rxural  Engineer- 
ing has  been  transferred  to  the  U.  S.  Bureau 
of  Soils  aa  medianioal  eoBinesr.  His  wotk 
will  be  on  engineering  lines  in  lite  dengn  and 
construction  of  the  new  government  potash 
plant  at  Summerland,  CaHfomia,  where  he, 
wiA  Dr.  Tnrrentine,  of  the  Department  of 
Agriculture,  will  investigate  the  commercial 
poaaibilitiea  of  estraoting  potash,  iodine^  tar 
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pnidii0ti»  laeumie,  etc^  from  the  kelp*  of  fh« 
Pactfie  ootft 

Br.  L.  it.  Baiijcy,  Mrs.  Bailey  and  Misa 
BiiiU-y  nre  prepariiiij:  to  lonxc  Ithaca  at  the 
end  of  tiiid  mouth  for  a  tour  of  tlto  Fat  East 
to  last  tbe  greater  part  of  a  year. 

BotAliD  Akuniisek  has  definitelj  poetpoDcd 
tbe  execution  of  }iis  plaii.'^  for  an  expedition 
to  the  north  polo  until  after  the  war.  His  ship 
ynm  ahnost  eciuip]Hxl  for  the  trip^  whieh  waa 
to  hati;  last4:-d  three  or  four  yean*  and  the  crew 
Lad  been  hired;  but  tlio  money  difReultics 
proved  insuperable.  The  necessary  expenses 
of  tibe  expedition  in  «wiieqii<Mi»  of  ^var  prioea 
Ijato  mounted  from  $185^000  to  double  tbat 
Kgnre. 

The  annual  meeting  of  the  l^ronklyn  Ento- 
mological Society  was  held  ou  J  uuuary  13  and 
the  foUowinflr  offioera  wtn  etoeted  for  tWt: 
President,  W.  T.  Bather;  Vice-president,  W. 
T.  Daris;  Treftsurcr,  C.  E.  Olson;  Recordinjr 
Secretary,  J.  R  de  la  Torre  Bueuo;  Corre- 
apon^ng  Socrataiy,  R.  P.  Dow;  Libtarian, 
A.  C.  Weeks;  Publication  Committee,  J.  R. 
do  la  Tom  Bneno^  0.  Schaefler  and  B.  P. 
Dow. 

Dt.  James  R.  AstasvL,  of  tbe  trnirersity  of 
Chicago,  is  giving  a  oonsae  of  lectures  on 
•*  The  ifftkers  of  ifodero  P«ycholofry  "  on  the 
Spencer  Foundation  at  Union  College. 

A  oovBSE  of  twenty-four  lectures  on  ore  de- 
poaita  is  bdbDg  ddiTered  before  Ae  department 

mf  geology  of  Columbia  University  by  Pro- 
fessor John  T).  Irving,  profe.ssor  of  eoonomic 
geology,  Sheffield  Scientific  School,  Yale  Uiu> 
▼enitgr. 

PfeoriMon  P.  J.  Umam,  of  the  department 

of  diamieal  engineering,  CoInmbiA  TTniversity, 
has  resided  his  position  to  aeeept  the  position 
of  manager  of  chemical  development,  with  the 
Air  Bedoetion  Company,  37ew  Yoric 
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The  late  Dr.  John  A  McOorlde  had  set 
aside  in  trust  bottdt  of  tiie  marhet  valne  of 

$50,000  which  became  payable  to  the  Lonf^ 
Island  College  Hospital  upon  his  dmth.  A 


eonunittee  of  prominent  dtiMmi,  headed  hr 
the  Honorable  Edgar  M.  Oullen,  ia  endeavor- 
ing to  raise  nn  xpial  amount  08  a  memorial 

fund  to  Dr.  McCorkia 

A  GIFT  of  $50,000  to  tiie  principal  of  the 
alumni  fund,  aubieet  to  an  annuity,  from  a 

praduate  of  the  class  of  1867,  Yale  College, 
was  announced  at  the  last  meeting  of  the  eor- 
poration.  This  is  the  second  gift  of  like 
amount  and  under  aimilar  oonditiona  that  has 
been  made  to  tlie  credit  of  the  class  of  1807  in 
the  alimuii  fund.  There  has  also  been  re- 
ceived, from  Robert  W.  Kelleiy,  '74,  class  agent 
and  n  direetor  of  the  fund,  $1S6,000  (aubjeot 
to  an  annuity  as  to  four  fifths  of  the  amount), 
the  whole  to  be  added  to  the  Yale  Alumni 
Fund  as  an  addition  to  the  permanent  memo- 
rial fond  of  1874. 

Sb.  Wiui&ic  WacAft  CtomoBs;  pnlMior  of 

the  Romance  Inngxiages  and  literatures  and 
head  of  the  d^artmeut  at  Cornell  UuiveteitJ* 
haa  been  deoted  preeidsnt  of  Havnford  Col- 
lege.  He  viH  anooeed  Br.  Isaao  fiharplesa, 

who  will  retire  after  completing  a  !»ervice  of 
thirty  years  in  tlie  Haverford  presidency. 

J.  O.  Bankik  has  resigned  as  agricultural 
editor  at  the  ICaaonri  Station  to  beoeme  aaao- 

ciate  professor  of  agricnltoial  economics  at 
tlie  Tfi^K  T  College,  and  is  succeeded  by  M.  N. 
Beelcr,  agricultural  editor  at  the  University 
of  Ploridn. 

Dr.  Rmul  BIiAmobaid,  proftaaer  of  gwff> 

raphy  and  director  of  tlie  Institute  of  Geog- 
raphy at  the  University  of  Grenoble,  hm  been 
appointed  exchange  professor  at  Harvard  fat 
191^17.  ma  tann  of  aerrieft  viU  fan  in  tiM 
eecond  half  year. 

Dr.  y.  A.  Cot  LTKR,  Ph.D.,  has  been  ap- 
pointed assistant  professor  of  ohemistiy  in  tiie 
University  of  KovA  Carolina. 


DISCUSSION  AND  CORRFSPONDEHCE 

HBOATIVE    SURFACE  TENSION 

In  a  recent  number  of  Science  (NovembflV 
H  1*16)  Profeoaor  W.  A  Patridt  in  a  notom 
"Ostwald'a  Ouidbook  of  Colloidal  Oluniia- 

try,"  exprc^^es  doubt  as  to  the  existence  of 
negative  surface  tension,  and  suggests  that  it 
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on  II  scarcely  be  conceived  without  assuming 
u  force  of  ropulsion  instead  of  attraotton  bo- 
tween  molecules  ol  tlie  liquid. 

But  he  tunly  can  not  mean  to  question  the 
existeoDoe  of  nes&tire  surface  tension  at  a  sur- 
face between  a  liquid  and  solid,  for  how  other- 
wise are  we  to  explain  the  most  familiar  facta 
in  oaiHUariliy.  la  it  not  nfleatiTe  rarbee  tan" 
sioB  which  QaweB  the  water  to  rise  in  a  capil- 
lar.\  tube,  or  against  a  glass  wall,  and  causes 
a  drop  of  oil  to  expand  indefinitely  over  a  glass 
platet  la  it  not  the  gfeater  negatiTe  suffaoe 
tension  in  tike  oil-glass  surface  which  cauMl 
the  film  to  expand  atraiu^t  tlio  contractile  fom», 
or  positive  surface  tension  of  the  oil-air  sur- 
faoet 

ITor  does  it  appear  to  be  necessary  to  sup- 
pose a  repulsive  force  between  molecules  of  the 
liquid  in  order  to  account  for  the  existence  of 
Boeh  a  negatiTe  teanion,  for  if  the  reanltant 
ferae  of  attsaetion  on  a  particle  of  liquid  near 
the  snrfnce.  dne  to  nil  {t.'irticlos  on  both  ?ide« 
of  the  surface  lying  within  the  range  of  sen- 
sible mokonlar  attraction,  is  dizeeted  away 
from  tibe  anrfaoe  and  towards  the  interior  of 
the  liquid,  the  particle  will  tend  toward  the 
interior  and  we  shall  have  positive  surface 
tension  but  if  the  resultant  attraction  is  tow* 
ard  tiie  anif aoe  ffaeve  will  be  negati've  sur- 
face tension. 

In  ease  of  an  air-liquid  surface  the  nttrnc- 
tion  of  neighboring  liquid  particles  upou  a 
partide  in  tibe  tmttu»  is  so  snieh  greater  than 
any  opposing  outward  attraction  by  adjoining 
air  TOoleculee  that  the  first  condition  holds 
and  the  surface  tension  is  positive.  While 
at  a  glass-oil  surface  a  particle  of  liquid  near 
the  snrface  may  be  sappoeed  to  be  more 
strongly  attracted  by  the  neighboring  glass 
molecules  than  by  the  oil  molecuU'H  in  its 
vicinity,  in  which  case  the  resultant  attraction 
is  toward  the  glass,  ihe  potential  energy  of  a 
liquid  particle  is  less  at  the  surface  than  in  the 
interior  of  the  liqnid,  and  the  svrfaoe  tension 
is  nogativo. 

When  Uqoid  oom<»  against  liquid  the  ease 
ia  ocnnplicated  by  the  mobility  oi  particles  ou 

both  sidc.s  (.>f  the  boundary.    It  seem*;  probable, 

however,  taking  an  oil-water  surface  as  on  ex- 


ample,  that  if  the  resultant  attraction  on  an 
oil  molecule  at  the  surface  is  directed  across 
the  boundary  from  the  oil  side  toward  the 
water,  that  a  water  moleenle  at  Ihe  eorfaee 
being  in  the  same  situation  with  respect  to  the 
surrounding  molecules  will  be  nrfrcd  in  the 
same  direction.  In  other  words,  we  can  hardly 
imagine  a  particle  <tf  ome  sort  in  tiie  surfaee  aa 
being  drawn  in  one  direction  by  the  attrae> 
tion  of  all  the  surToundinc:  particles  on  both 
sides  of  the  surface,  while  a  similarly  situated 
partide  of  the  other  sort  would  be  drawn  in 
the  opposite  direction. 

"We  may  assume  then  thnt  at  a  surface  be- 
tween two  liquids,  particles  on  one  side  are 
urged  away  from  the  surface^  while  those  on 
the  other  side  are  urged  toward  it.  That  il^ 
there  are  two  influences,  one  tending  to  oon- 
tract  the  aurfaw  and  the  othsr  to  expand  it» 
If  the  first  is  predominaBt  there  is  poutive 
surface  tension,  this  is  the  ordinary  case  idisre 
(liiTusion  does  not  take  plaos^  as  with  wstsr-oil 
or  water-mercury. 

If  tiw  eeoond  iB  predominant  the  sorfaee 
tends  to  ei^and  indefinitely,  and  the  Ihnit 
would  seem  to  be  reached  only  when  one 
liquid  is  uniformly  diffused  throughout  the 
other.  In  this  case  diffusion  is  to  be  expected 
also  fnm  the  eonaidaratioii  l^t  if  partides 
in  the  one  liquid  are  drawn  so  pi:>wcrfully  tow- 
ards the  other  as  to  fore*.'  the  e-xpansion  of  the 
second  liquid  in  opposition  to  its  contractile 
tendaney,  it  seems  probable  that  they  will  be 
drawn  actually  into  ^e  second  liquid  and  thus 
the  intcfyrity  of  thii  surface  be  destroyed.  "We 
conclude,  therefore,  that  a  potiUvt  surface  ten- 
aiofft  itiole  txptdid  Uhm»  «M  Ug^ids  that 
do  not  ini»rdiffut». 

If  the  particles  in  a  colloid  solution  are  to 
be  re;^'arded  as  solid,  we  may  expect  to  find 
cases  where  the  surface  tension  is  positive 
and  other  eases  wlieare  it  is  negative.  Where 
it  is  positive  there  will  be  a  tendency  to  fioeeu- 
late,  for  as  two  colloid  particles  come  toi:ether 
liquid  particles  move  out  from  between  them 
into  the  interior  of  tiie  liquid,  and  the  capillary 
region  surrounding  the  partides  ia  thus  de- 
creased in  Vein  me,  and  the  potential  energy  of 
the  system  is  diminished.  When,  on  the  other 
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hau(l,  the  surface  tension  is  negative  at  the 
surface  of  a  colloid  particle,  there  will  be  no 
flocealation,  and  like  partiolM  will  not  ap- 
proach each  other  near  enough  to  crowd  lihe 
liquid  out  of  the  region  of  surface  energy 
around  either  particle.  This,  of  course  does 
not  imply  that  there  is  any  tendenoy  in  the 
latter  ease  for  'Ae  colloid  particles  to  remain 
ill  oquilihriim  evudly  diffused  throughout  the 
liquid.  Arthub  L.  Kimball 

THB  WHITE  PINE  BLISTER   KLiT;  DOES  THE 
FUNGUS  WINTER  ON  THE  CURRANT? 

In  the  work  carried  out  in  the  Province  of 
Ontario  during  the  latit  two  yeard  on  this  dis- 
ease^  strong  euspknons  have  been  amused  that 
the  fungDS  may  in  some  cases  pass  the  winter 
on  the  currants  themselves.  Several  liuee  of 
evidence  support  these  suspicions. 

1.  The  eomnwnwment  ol  tiie  etaxrant  tka^e 
each  spring  here  and  there  over  hirjje  areas, 
without  any  epperent  relation  to  the  pines 
therein. 

2.  The  similar  yearly  recnrrenee  of  the  cur- 
rant rust  in  one  particular  district  ten  miles 
by  four  miles  in  extent.  In  this  area  (a)  the 
rust  outbreaks  do  not  bear  any  apparent  rela- 
tion to  the  pinee;  (i)  tiie  pines  are  very  few 
in  number;  (c)  many  lota  of  these  pines  are 
pmall  and  their  frcednin  from  disease  has 
been  established;  {d)  the  evidence  from  hve 
lots  of  these  yonny  pines  growing  dose  to  in- 
fected  currants  indicates  that  the  rust  was  not 
introduced  into  this  area  until  1914,  and  that 
therefore  the  prevalent  currant  stage  of  1915 
snd  1916  eonld  not  he  due  to  pne  blisters, 
which  have  not  yet  had  time  to  mut-^r-. 

3.  The  finding  of  six  cases  of  the  currant 
stage  early  in  the  year  from  one  to  two  miles 
distent  btm  any  possible  eonroe  of  pine  infeo> 
tion. 

4.  The  occurrence  of  currant  rust  in  1916  on 
two  adjacent  plants  in  a  large  plantation. 
Early  in  the  year  these  two  only  were  rusted. 
The  only  four  plants  which  were  badly  dis- 
eased here  in  1015  included  these  two. 

5.  The  occurrence  of  a  rust  outbreak  on  a 
plot  of  one  Imsdred  blaek  carraat  plants 


wliich  were  badly  rusted  in  1014,  and  which 
had  been  set  out  in  a  disease-free  neighbor- 
hood in  the  spring  of  1916  to  test  hibematioaL 

A  hypothesis  is  adranoed  whidi  gives  a  reap 
sonable  explanation  of  the  suspected  hiberna- 
tion. The  rust  often  causes  early  defoliation 
of  tiie  onrrsnt  plants,  and  this  defoUatioa  ia 
followed  by  a  secondary  production  of  foliage^ 
due  to  the  development  of  winter  buds.  The 
general  occurrence  of  the  rust  on  these  sec- 
ondary leaves  Buggests  that,  allotting  for  the 
two  weeks'  incubation  period,  the  infection 
must  take  place  very  early  in  their  growth,  and 
the  question  naturally  follows:  can  such 
started  bods  be  infected  at  eneh  an  early  stage 
in  th^  development  that  if  winter  con  iiii  >  is 
set  in  soon  after,  the  bttds  are  still  capable  of 
surviving!  W.  A.  MoCuBBix 

Dmsiow  or  BovAtrr, 

EZFEKIUENTAL    F.\KM  SmHIp 
DOiLUS'lON  or  QlKAQA, 

November,  1916 

PAMPHLET  COLLECTIONS 

To  THB  Editor  of  Sciknck:  I  note  in  Sea- 
■NOB  for  Norember  84,  an  article  by  Tracy  L 

Storer  from  tlu>  University  of  California  on 
"  The  Care  of  Pamphlet  Collections  "  in  which 
a  type  of  cardboard  case  open  at  the  back  only 
and  "not  larger  than  12  X  8  X Si  inches'*  ia 
recommended  for  Ais  purpose.  Permit  me  to 
state  that  sueh  eases  differing  only  in  size- 
mine  are  11 X  X  3  inches — have  been  in  use 
in  my  department  since  19(ML  Several  other 
departments  in  the  university  had  such  cases 
made  after  my  design  and  they  have  been  in 
rather  general  use  here  since.  I  do  not  re- 
member whether  the  idea  is  originsl  with  me 
or  not.  These  cases  are  arranged  alphabet- 
i<  ;in.v  h.v  uutliors  and  the  card  index  is  hy  snit* 
jcct  with  the  catdi  word  first  on  the  card. 

QOMM,  B.  MofiRET 

DtwuMnmt  or  Bjumaiouwr, 
Ohio  Bbasb  TrunaaaiTT 

INDUSnUAL  LABOKATORIES  AND  SCIBNTZFIC 

INPORIfATION 

To  TTu:  KorroB  of  Science:  The  undersigned 
committee  on  engineering  of  the  General  Com- 
mittee on  Bessareh»  of  the  .American  Assooia' 
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tido  iet  ihe  Advaneement  of  SeiciMM^  ImI  that 

it  is  tiiJii-ly  to  issue  tlio  following  appeal  to 
the  industrial  research  laboratories  of  the 
country. 

In  the  course  of  woric  dome  in  the  nnmerona 

industrial  laboratories  of  America,  many  phys- 
ical and  commercial  constants  aud  data  of 
great  scieuti£u  interest  and  value  are  doubt- 
loss  emred  at,  wliidi  may,  for  a  certain 
period  of  time,  constitute  nn  as.«ot  of  fonsid- 
eraWe  commercial  value  U>  tho  particular  cor- 
porations in  question.  During  this  period, 
eveiy  one  reoogmaes  the  proinxetaiy  right  of 
the  industriiil  InhoratoriflS  to  the  TCtoitbn  of 
this  information. 

A  time  frequently  arrives,  however,  when 
audi  adantifio  infomiatioii  loses  its  commer- 
cial value  (often  by  being  duplicated  In  other 
laboratories),  and  just  at  this  point  we  wish  to 
impress  upon  the  industries  their  obli^tkn 
to  enridi  seientifio  literature  with  such  facta 
and  data,  whieh  othenrise  be  lost  or 

forgotten. 

Some  of  our  industries  have  been  reproaehed 
irith  the  snapieioo  of  aetiog  aa  sponges,  in  that 
thoy  absorb  an  immense  amount  of  useful  in- 
foniiattou  from  scientific  literature  without 
giving  any  return  in  kind*  Thla  auapidon 
'would  be  entirely  removed  from  time  to 
time,  scientific  information  which  has  censed 
to  be  of  commercial  value  were  contributed  by 
them  to  its  appropriate  whaimel  and  thus  be- 
came available  to  all  floienttfie  woriMW 
throtifrhout  the  world. 

If  auy  doubt  cxintM  as  to  the  appropriate 
channel  for  the  publication  of  such  scientifie 
data  and  ooniiiniiueatioiu*  tiie  general  8eere> 
taoy  of  the  Ameriean  Aasooiation  for  the  Ad- 
vancement of  Science,  Dr.  J.  McKocn  Catt«ll, 
Uarrison-on-Hudson,  New  York,  will  be  glad 
to  aet  aa  intermediair  and  to  forward  aneh 
eoanmuiioatiana  to  the  proper  sdentiie  body* 

A.  E.  IvKNWttLT, 

J.  W.  ElCHAIU)^ 

A.  SiuvEtm, 
0.  0.  TBoitiS 

CAMBRnwx,  Mass., 
Jaauary  18, 1917 


SCIENTIFIC  BOOKS 

£««terM  en  Tm  SrUuk  Ma^»mHckm»  ef 

ihe  Xli)i:!t<nth  Century.    By  Alkxandee 
Macfaklane.    No.  17  of  the  Mathematical 
Konographs,  edited  by  Hansfidd  Merriman 
and  Bobert  8.  Woodward.  John  Wiler 
Sons,  New  York,  1916. 

TliiH  posthumous  pulilication  contjiin.s  most 
interesting  biographies  of  ten  of  the  leading 
mathematicians  of  the  nineteenth  csDtnrj  in 
Great  Britain,  namely,  of  G^rge  Peaood^ 
Augustus  Dc  Morgan,  Sir  William  Rowan 
Hamilton,  George  Boole^  Arthur  Cayl«gr, 
WiHiam  Kingdon  Olifford,  Benry  Joim 
Stephen  Smith,  James  Joseph  Sylvester, 
Thomas  Penyngton  Kirkman,  Isaac  Todhxmter. 

These  sketches  are  a  part  of  the  lectures 
given  by  Dr.  Uaefarlane  at  Lehl^  Univer- 
sitr  daring  the  years  1901-04.  "In  a  fatnse 
volume  it  is  hoped  to  Issue  lectnres  on  ten 
mathematicians  whose  main  work  was  in  phys- 
ios and  astronomy."  The  andioi^  personal 
acquaintance  with  some  of  these  men,  and 
with  intimate  friends  of  them,  enabled  him  to 
add  personal  touches  which  will  be  relished  by 
the  reader.  Fartiealarlygrali^fingaral3iad»' 
tails  about  Boole  and  Eiikuttii,  ooneeming 
■whom  little  had  previously  appeared  in  print. 
The  future  historian  of  mathematics  during 
the  nineteenth  century  wfll  find  the  booUet 
foil  of  interesting  material.  The  lectiu^s 
aim  was  evid(>ntly  to  set  forth  the  personalities 
whose  scientific  achievements  were  alrcadj" 
known  to  the  listener.  Henoe  the  ecieiitiSc  re- 
searehei  of  these  men  are  not  described,  bat 
merely  mentioned. 

Illuminating  information  is  given  in  several 
of  the  biographies  relating  to  Great  Britain 
aa  ^  an  eiamiiiation-riddm  cmrnXxj/'  and  re- 
lating to  the  eisebi  of  tiie  tiieologieal  tasta 
formerly  demanded  of  candidati^  for  degrees 
and  competitors  for  certain  pri:'os.  The  opin- 
iona  on  the  teaching  of  uuithumatics  held  by 
soane  of  tiw  Kngiish  maflnmatieiaBa  are  fahif 
able  at  the  present  time  when  in  tue  United 
States  the  mind-training-value  of  Bmtiie> 
matical  study  is  called  into  question. 

The  booUet  is  manufactured  in  attractive 
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Una.   OanlettoiMi  in  Am  imaf •nadias  it 

notioeBble.    Frequentlj  letters  mm  dropped 

ont  of  words,  tlielr  tinccrcmonioTts  departure 
being  accentuated  by  the  blank  spaces  le£t  be- 
hind. TIw  description  of  Newton's  ihaional 
nototian  on  pogie  9  is  rendered  unintelligible 
to  one  not  already  familiar  with  it  by  the 
omission  in  several  instances  of  the  necessary 
dots.  The  speUing  on  page  35  of  Clairaut  as 
<'0]ninnilt*'isiunirael,t(>8a7tlialeaBt.  The 

statcmeut,  page  120,  that  it  was  in  1872  that  a 
deputy  professor  was  appointed  at  Oxford  to 
carry  on  the  work  reliuquiahed  by  Sylvester 
is  sfvideitttiiy  wKagf  sinea  Sylveeler  was  ap> 
pointed  to  the  Oxford  position  in  18S?1.  It  is 
loo  bad  that  the  editors  of  this  book  allowed 
the  repetition  of  the  erroneous  statement  that 
tfw  name  of  S^lveatar's  hUSbee  ynm  Abiaham 
Joseph  Sylvester.  As  recently  stated  by  se7« 
eral  TFriters,  the  name  "  Sylvester  "  did  not  be- 
long to  the  father,  but  was  assumed  by  an 
elder  hroChflr  of  the  maiiiematieian  had 
eoine  to  the  United  States,  and  later  by  llie 
rantheinatician  himself.  The  father's  name 
was  Abraham  Joseph.  The  editors  might  also 
have  oometed  a  nristahe  tiras  far  almost  nni' 
versal,  to  the  effect  that  Peaucellier  was  the 
first  to  doviso  an  instrument  for  drawing  a 
perfect  straight  line.  It  ia  a  matt^  of  great 
historioal  interest  tiiat  a  IWehman  Ij  the 
name  of  Sarrut  achieved  this  seveml  years  be- 
fore Peaucellier,  and  in  a  mnnner  qtiite  differ- 
ent. An  aooount  of  it  will  be  found  in  the 
O0m9h$  SaiidM,  YoL  M«  1868,  page  1089. 
Attention  to  Sairat  WW  oalkd  in  IMS  by  O.  T. 
Bennett  of  Emmanuel  College,  Cambridge,  in 
an  article  published  in  the  PhUosophlml 
TraMaeHona,  6th  8.,  VoL  9,  page  803.  Ben- 
nett ffivea  intcfesting  historioal  details^  and 
alao  notewxrthy  derelopBiants  of  hia  own. 

PUNOAV  OaJORI 

Colorado  Coi.i.kof,  ' 

COLOttADO  isFKlKOH,  COliO. 

Tht  WMehone  Whales  of  New  England.  By 
Glover  M.  Allen.  Memoirs  of  the  Boston 
Society  of  JJatural  History,  Vol.  8,  No.  2, 
pp.  207-^  pli.  S-IS,  taKt-£gs.  1-lS. 
September,  1910. 


Dr.  fflover  If.  Allen's  ''The  Whalebone 
Whales  of  New  England"  treats  of  the  three 

fTcnera  and  six  species  of  baleen  whales  "  in- 
habiting the  waters  oflf  the  New  England 
coast,"  with  special  ref^ence  to  their  habits, 
manner  of  oeenrrenes^  eo<»iomis  inqNvtanoe 
and  technical  history.  Two  "  keys  "  are  given 
for  their  identification,  one  for  stranded  speci- 
mens that  can  be  approaclied  and  examined, 
the  other  for  idantifleaticm  in  life,  based  on 
their  characteristic  actions,  the  presence  or 
absence  of  a  fin  on  the  baol^  and  tiie  aiae  and 
form  of  the  spout. 

Following  a  few  introdnetmy  pages  of  oom* 
ment  on  the  classification  of  whales  in  general 
and  of  the  T?^ew  England  species  in  particular, 
the  author  deals  at  length  with  each  of  the 
living  qpeeiee,  widi  a  brief  aeoount  of  the 
single  fossil  species,  long  known  from  %  iem 
vertebrw  and  other  fragmentary  remains 
found  at  Gay  Head,  Marthas  Vineyard.  The 
Norlih  Atiantic  right  whale  (JPuBoZoiui 
ghcidlis)  is  of  special  interest  historicilly  on 
accnimt  of  its  having  been  the  basis  of  the 
early  New  Eno'land  whale  fishery.  This  phase 
of  the  subject  i^  presented  in  oonaidarablii 
tail  (pp.  131-172),  with  many  quaint  exlraola 
from  early  colonial  record-^. 

The  species  treated  are:  (1)  North  Atlantic 
right  whale  (Eubalana  glaeialis),  (2)  conmuik 
finback  (BalcBnoptera  physalua),  (3)  poUaok 
whale  (7?.  horealis),  (4)  blue  whale  (B.  mu3- 
culus),  (5)  little  piked  whale  (B.  acuio-ros- 
tratua),  (6)  Atlantic  humpback  (Megaptera 
fiodSMe).  A  meOiodieal  aiMl  omMise  aooonnt 
of  each  is  jriven  under  appropriate  subhead- 
inpf<,  beginning  with  "  history  and  nomencla- 
ture," followed  by  d^criptions  of  their  exter- 
nal and  oeteologieal  characten,  habits  and 
food,  seasons  of  ooeonreno^  pursuit  and  eoo> 
nomic  products,  enemies  and  parasites.  Five 
of  the  species  are  illustrated  by  full-pa^  plates 
of  the  external  form,  drawn  to  scale  from 
careful  measurements.  Outline  drawings  of 
skulls  are  given  in  another  plate,  several 
phot'f^QH'aphic  views  of  wliales  in  another,  and 
vertcbrsB  and  other  fossil  remains  from  the 
Miocene  deposits  ol  Qay  Head  in  another. 
Ihe  monogr^  tims  fmms  n  valnaUe  addi* 
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tim  to  Hie  Utentive  of  the  subject,  oonsti* 
tettng,  as  it  doee»  the  &•!  attsmpi  to  treat 

comprehenaively  this  impoTtnnt  part  of  the 
marine  mammal  fauna  of  New  England,  and 
is  a  highly  satisfactory  summation  of  present 
knowledgis  of  ihft  mbject.  A  bibUo^rrapliy  of 
six  pages  (about  100  titles)  pivc'5  references  to 
the  technical  literature  cited  in  the  text,  in 
addition  to  which  are  numerous  footnote  and 
oChflr  nStnoem  in  the  text  to  historioal 

records  relntirif^  to  the  vl!sfri!>ution  niid  occur- 
rence of  the  ppccies  in  Xew  Euglaud  waters, 
from  early  colonial  times  to  the  present. 

J.  A.  Aluer 
AmHuit  Uxmmm  ov  Navobal  HntoBr 


PROCEKDTNGS  OF  THE  NATIONAL 

ACADEMY  OF  SCIENCES 

Tbs  eleventh  number  of  Volume  2  of  the 
PM0M«Kiv«  «/  M«  National  Aeaiemj/  of  Bdr 

tnccs  eontain.s  the  foHowiiiL,'  articles: 

Path  Diffcnsnccx  uiihin  which  Spectrum 
Interferences  are  Obatrvable :  Carl  Bams,  De- 
partment of  Pliyaioay  Brown  UniTenit^.  The 
maihod  of  observing  interferences  in  the 
teroth,  first,  second,  third,  and  even  fourth 
order,  successively,  witiiout  est^eutial  change 
of  the  parts  of  the  apparatus  is  notawotthy. 
Tha  present  experiments  furnish  a  striking 
example  of  the  uniform  brrndth  of  the  strip 
of  spectrum  carrying  the  fringes,  quite  apart 
inm  the  dispmion  of  tiia  speetram. 

Non-Reversed  Spectra  of  Restricted  Oowr 
cidence:  Carl  Barus,  Department  of  Pbysie^?, 
Brown  Umversity.  The  method,  apart  from 
any  practical  outeooM^  is  worUi  pusiiinff  be- 
eatue  of  the  data  it  will  famish  of  the  width 
of  the  strif)  of  fipectrum  carryinpr  interfarenoa 
fringes  under  any  giv^  conditions. 

Tho  J'fiwiIihrMim  hoiween  Aeidt  and  Batea 
in  Ssa  Water:  Lawrence  T.  Henderson  and 
Edwin  J.  Cohn,  Wolcott  Gibbs  Memorial  Lr^ho- 
ratoxy»  Harvard  University.  The  ocean, 
whielt,  tieoanse  of  the  presenoe  of  free  osrbonio 
add,  was  originallv  acid,  and  which  has  been 
brfominpf  more  alkaline  from  the  accumulation 
of  basic  material,  is  at  present  in  an  epoch 
where  the  growing  alkalinity  is  ehednd  by  tile 
huifor  action  of  acids  of  anpteiiinaCsly  the 


strength  of  botio  add.  These  buffers  regulate 
the  reaction  of  ssa  water  in  a  manner  similar 

to  the  way  in  which  bicarbonntes  and  fllioa- 
phates  regulate  the  reaction  of  blood. 

An  Apparent  Correspondence  between  tlio 
Chemiatry  of  Ignnm  Moffmm  md  Of  OryoMse 
Meiaholism :  Henry  R.  Washington,  (leophys- 
ical  Laboratory,  Carne^rie  Tni^titution  of  Wash- 
ington. The.  object  is  to  call  attention  to 
what  appears  to  be  a  oongraous  relation  of 
two  iiairs  of  elements  in  the  organic  world; 
it  would  appear  that  iron  nnd  sodium  are  nec- 
essary for  animal  metabolism,  while  magne- 
simn  and  potassimn  are  laseatlal  to  TtgtttoiAa 
jnetabolism. 

The  Oaks  of  Am f rim:  William  T release, 
l>epartmeut  of  Botany,  University  of  iiiinois. 
A  sommary  of  a  mannsoript  now  piapared  £w 
submission  to  the  academy  for  publication  as 
one  of  its  scientific  memoirs  .^54  species  of 
oaks,  of  which  about  one  hail  are  new,  are 
recognised.  The  relations  to  fberil  oaks  are 
iwinted  out. 

A  Set  of  Independent  Postulates  for  Cyclic 
Order:  Edward  V.  Huntington,  Department 
of  Mathematics,  Barrard  Unlferaily.  Five 
postulates  are  given  for  cyclic  order. 

A  New  Method  of  S(vd;/{nq  TdcatlonaJ  and 
Allied  Forms  of  Behavior  in  Man  and  Other 
AatmaZs;  Robert  IC.  Terhes,  Pisybhalosieal 
Laboratory,  Harvard  University.  A  descrip- 
tion of  the  author'*^  method  of  niultlplf>  choices 
for  the  deduction  of  reactive  tendencies  and 
tiie  study  of  their  rfile  in  the  attempted  sdn- 
tion  of  certain  types  of  problem.  The  method 
invohes  the  presentation  to  the  subject  of  a 
problem  or  series  of  problems  whose  rapid  and 
complete  solution  depends  upon  id^tional 

Electrical  Oondttetion  in  Dilute  Amalgamo: 
Gilbert  N.  Lewis  and  Thomas  B.  Hine,  De- 
partment of  Chemistry,  University  of  Cali- 
fmdM,  The  restetance  of  amalgama  of 
lithiom,  sodium  and  potasnnm  is  studied  at 
constant  pressure  and  shows  eTtraordinary 
differences;  the  rcflistnnces  at  conjstant  aver- 
age atomic  volume  are  also  calculated  and 
loond  to  diiier  materially  from  those  at  eon* 
Btant  pMBBine. 
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Robert  M.  Yerkes,  Psychological  Laboratory, 
Harvard  University.  Tlie  pencral  ooncltuions 
which  may  be  deduced  are  that  the  ape  ex- 
hibiti  ywatooB  lonna  oi  ideatkaud  behafior, 
whereas  the  reaetiTie  tudanoks  of  mookiqyt 
•re  inferior  In  type. 

The  Osmoiic  Pressure  and  Lowering  of  the 
FfMring-Poin*  of  MveUtnt  of  BaUo  vUk  OM 
anoihtr  9ndwWt  Ifon-Electrohjles  in  AqueovM 
Solution*. •  William  D.  Hnrkins,  R.  E.  Hall 
ftnd  W.  A.  Roberts,  Kent  Chemical  Laboratory, 
Umvotitgr  ol  Cfliieaga  The  gvnenl  nsali  ob- 
tained with  mixtures  already  investigated  is 
that  tlie  lowerinpr  of  the  freed np-point  of  the 
mixture  is  very  nearly  that  which  would  be 
ealonlated  on  the  boais  that  eaoh  salt  pvodnoee 
a  lowing  of  the  freezing-point  proportional 
to  its  ovm  conffntration  nnd  to  the  mol-num- 
b&t  which  it  has  when  present  alone  in  a  solu- 
tion of  Mdt  (wiHwntratioiD. 

Certain  General  Properiiea  of  Funclionsr 
Henry  Blimiberg,  Bepflrtmoot  of  Hatbematioi^ 
University  of  Nebraska. 

8phonaeodo»  Ifuralk,  A  PormowlotUftout 
Theromorph  BeptUe  from  New  Mexico:  S(\m- 
uel  W.  WilHston,  Wulker  Musoum,  University 
of  Chicago.  Reconstruction  of  a  fossil  reptile 
found  m  •  bom  bed  from  wbioh  muhi  eoDee- 
tions  were  made  as  early  as  tliirty-elplit  years 
airo,  but  which  seems  to  have  been  almost  for- 
gotten until  recently. 

0%  Vohmo  im  Bittogp:  LKwmMO  Hen- 
derson, Chemical  Laboratory  of  Harvard  Col- 
leprc.  When  equilibrium  has  been  e?<tabHfhed 
in  a  heterogoieous  system  (capillary  and  gravi- 
tational iilMBOoMna  being  abaent)  the  volame 
of  the  phases  is  not  rclerniit  to  the  state  of  the 
system,  but  in  nearly  nil  physiological  changes 
the  regulation  of  volume  is  of  great  impor- 

tanea.  Eownr  Bidwbll  Whmm 

Mass.  Inktitutx  or  TMBMOUNR* 
OAMBaiDflK,  llAaa. 


NOTBB  ON  MBTBOROtOaT  AND 
CLIUATOLOOT 

TWO  POPULAB  WZATHER  BOOKB 

TnT.  Rclentific  book  on  Tnetcorology,  with  its 
numerous  tables,  plates  and  figures  is  too  ez- 


pansiva  and  too  bvUqr,  not  to  mention  too 

technical  for  light  reading.  There  are  three 
standiird  American  meteorological  treatises. 
Professor  W.  iL  Davis's  "  £lem«itary  Meteor- 
oikigy"*  ia  flndly  written  and  illiistrated,  but 
on  aooonnt  of  adranoea  in  meteorology  in  the 
past  twenty  years  it  needs  to  be  supplemented 
by  Professor  W.  L  Milham's  "Meteorology"* 
Of  by  Dv*  W>  Ih  Mboie^a  "  Dwoiiiitifa  Ke(eor> 
ology.*^  Thna  ia  ample  room  for  the  small, 
easily  read  books  on  instraments,*  weather 
processes,  and  forecasting.  Two  such  books 
deeenw  partionlar  mentions  *<h»  Own 
Weather,"  by  Edwin  0.  Martin,"  and  « Read- 
ing the  Weather,"  by  T.  "Morris  Lonpstreth." 
The  first  is  a  carefully  written,  lucid  account 
of  weather  prooemaa.  Aflar  a  diaenasitm  of 
the  general  ohanMiter  and  circulation  of  tbe 
atmosphere,  the  author  tiikea  as  his  main 
th^Q  ^e  cyclones  and  auticycloues  of  the 
tTnitad  Statse  and  thair  aeoondaiy  pbeoeimena. 
At  the  end  is  a  chapter  on  weather  signs  and 
superstitions.  Rarely,  there  are  weak  spots. 
The  cause  of  the  deflection  of  the  wind  by  the 
Mtation  4rf  iha  eartii  le  not  ^tiiat  a  body  of 
air  travelling  from  the  equator  toward  the 
poles  carries  with  it  an  eastward  speed  ac- 
quired at  the  equator  and  exceeding  always 
that  whieh  it  flnda  in  the  parte  to  wlueh  it 
goes"  (p.  23).  When  any  body  on  the  earth's 
surface  is  sot  in  motion  it  is  defected  by  the 
disturbance  of  the  equilibrium  between  gravity 
and  tiia  oentrifogal  tandanoy,'  Ebewben 
(p.  88)  the  author  snys  that  the  stop  in  totn- 
perature  fall  with  increase  in  altitude,  and  the 
reduction  in  wind  velocity  '*  above  the  seven - 

iBostOB,  1894,  4to,  355  pp.,  106  figs.,  6  duu-ts. 
«New  Teifc,  IMS,  4t0k  6tf  pp,  1S7  fOatltmkmM, 

50  char*  a 

•  New  York,  1910,  4to,  344  pp.,  81  figs^  4S 

*C/.  "Weather  and  "Weatber  InBtrumeiits." 
T^rlor  Instmment  Oompanies,  Bochester,  1908, 
8to,  175  pp. 

•  New  ToH^  19U,  tfo,  S81  pp.,  8  deed  plaftM, 
8  maps. 

a  Outing  Series  43,  1915,  I2mo,  8  ebmd  plates. 
T  Bee  Wm.  Ferrel,  '  <  A  Popular  Tnetlie  on  the 
Winds,"  New  York,  1888,  pp.  48-88;  or  Dwrli, 
dt^  pp.  101  et  aeq. 
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mile  lerel  aye  fhoii^ht  to  be  due  to  as  suddeu  n 
change  in  the  conatittition  of  the  air  itsrff,  to 
eepecialljr  a  large  loss  in  nitrogen  and  oxygen 
and  an  aocesBion  of  bydrogenJ*  80  lar  bb  is 
known  diariB  is  no  toABai  change  in  the  air 
romposition  at  this  or  any  other  level.'  On 
the  other  hand,  the  author  is  to  be  credited 
■with  keeping  oomtantly  before  Ihe  nailer  such 
important  points  as  that  waxm  air  docs  not  ri^ 
of  'n><  ]{.  luit.  n^^  ho  states  conoeEning  thnndar* 
storm  formation  (p.  242)  : 

It  is  mainlj  under  the  atmospherie  movementa 
Mt  up  hj  cyclones  that  the  bodies  of  cold  air  de- 
scend and  bei^iii  to  roof  out  the  htxlies  of  Lot  air 
with  llic  atiruptiiesa  that  makes  thunderstorms. 

Also,  the  prccipitatioa  of  utmotipheric  moia- 
tutt  by  cooling  dno  to  intnnal  espanBion  of 
rising  air  is  well  emphasized.  On  both  these 
points,  Mr.  Lonpstreth  gives  false  unprcs!=iona. 

"Beading  the  Weatixer,"  is  for  those  who 
want  to  know  aimply  how  to  f oraoaai  ffae 
weather  either  witii  or  withont  instruments. 
It  is  a  lively  arcoimt  of  keen  pers<onal  obscr- 
vations  of  weather  signs,  set  in  a  brief  and 
mainly  aoonrato  esplanation  of  weather  pcoo> 
esses.  The  central  themo  is  "aky  sigQS  for 
campers."  These  the  author  expounds  und^^r 
the  heads  clouds,  temperattures,  rain  and  snow, 
dew  and  froe^  tbnndentontt,  tornado.  Irani* 
eanc,  cloudburst  and  halo.  For  the  particular 
benefit  of  the  commuter,  a  chapter  on  fnre- 
oaating  with  a  barometer  follows.  At  the  end 
of  the  twoik  is  a  good  aoooont  of  tho  seaeona» 
tho  Wi  ather  Bnxean,  and  weallier  laoyerta. 
Finally,  a  suminary  of  all  the  propmostics  prc- 
Tioualy  described  adds  greatly  to  the  value  of 
tibe  book  for  referenoa  On  seeount  of  limited 
scope  some  of  the  pbysieal  explaTuitions  are 
made  too  brief  for  accumcy.  Tlius  the  ilofinl- 
tions  of  anticyclone  and  cyclone  are  hardly 
scientific: 

•  See  table  and  diagram  pp.  46^7  in  A,  W«g- 

mer:  "  Thormodjn&mik  der  AtniosphUre,"  Leip- 
tig,  1911.  The  reaolla  of  analyses  of  air  ■amples 
taken  at  9  km.  altttnde,  1910  to  mt,  m  eom- 

pafed  with  the  earth's  surface,  indicate  a  reduc- 
tion of  alinut  6  per  cent,  in  the  volume  of  carbon 
dioxidti,  aud  on  increase  of  perhaps  50  per  cent. 
Sn  ^e  lightest  gases:  see  Scieni^  Amerieaik 
BWfp^  DeeambK  23,  1910,  p.  414. 


The  anticyclone  (cyclone)  is  an  accumulation  of 
aix  that  has  become  eolder  (warmer)  than  the  air 
eamnnding  it  (pp.  M  and  44). 

Tile  avthor,  himself  shows  the  limitations 
of  these  definitions  when,  apealdng  of  sunnier 

tempcrnturf'S : 

The  clear  skies  of  the  preceding  anticyclone  bad 
permitted  tke  land  to  warn  up  very  fart  under 

the  midsummer  mm,  and  the  donds  of  the  cvclouo, 
by  eutting  off  the  supply,  had  made  a  relative 
ehffl  (p.  89). 

Althongh  liio  book  was  written  largely  on 

the  northeastom  United  States,  its  value  is 
not  by  any  means  limited  to  this  section  of 
the  country. 

DB.  JULIUS  VOM  HANK* 

With  the  passing  of  1916,  fifty  years  haro 
elapsed  during  which  Julias  Tim  Hann  haa 

cditpfl  tlio  Mi'icorologuiclui  ZiUscJirift.  Dr. 
Hann  edited  the  ZcHsckrifi  der  Oesierreich- 
itektn  OfeseZbefta/^  fur  Meteorologie  with  0. 
Jdindc  from  its  establishment  in  IBM  nntil 
1876;  and,  nftrr  his  drnth,  alone  to  the  year 
1885.  On  merging  it  with  the  German  Me- 
teorological Socie^'s  Meteorologisehen  Zeil- 
tehrifi  under  tiie  title  of  the  latter,  be 

-  r!  +iir  editorship  in  common  with  Koppen 
from  1SS6  to  ISftl,  with  ITellman,  1863  to  1907 
and  since  then  with  Siiriug. 

This  OO-Tcar  editorial  jnbilee  in  oonneotiask 
with  a  scientific  magazine  is  unique^  Further- 
more, novor  ha-*  thoT^--  been  an  pditor  who  even 
made  so  uuui^'  contributions  to  his  scieutiiic 
magaaine  as  ba  No  fewer  than  1&4  extenaiTB 
articlee,  1123  smaD^  contrihutions,  166  re- 
views and  nnmeroiis  iTnsiirnofl  articlps,  have 
come  from  him.  In  addition  he  has  written 
manr  monographs^  and  he  bas  pnUished  what 
are  now  tiia  most  exhaustive  and  authoritative 
txeatisea  on  climatology  and  metcorolopry.^" 

Chahles  F.  Bbooes 

V  Taken  mostly  from  the  frontispiece  by  Hell- 
mann,  EOppen,  and  SUring,  M.et9orol»giMhe  Zeit- 
tehrift,  January,  1916,  VoL  8S. 

10  Hann 'a  "  Handbuch  der  KUmatoIogle, "  third 
ed.,  1P08-1911,  3  vols.,  8vo,  1,533  pp.,  41  figs. 
"Lchrbueh  der  Alutcorologie,"  third  ed.,  1914- 
1915,  with  Dr.  SUring  in  eollaboralloi^  43»,  947 
ppu,  88  pL,  4  tablsi^  108  illartrations. 
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SPECIAL  ARTICLES 

THS  KOOT-ROT  DISKASK  OF  THS  APFLB 
tM  VHfeQtMtA 

Ax  miiuually  dMtmotb*  rotting  o£  the  loota 
of  apple  traet  is  pferalcnt  in  the  cbiel  catttbixd 

sections  of  Virginia.  The  infertiousness  of 
this  condition  is  shown  in  the  death  of  adjoin- 
iag  trees  in  groqpe  of  eoneidenble  numbeBS 
iireepoctivo  of  soil  conditions  or  topography 
end  tho  death  of  replants  set  in  holeB  ftiM 
which  rotted  trees  were  removed. 

The  BympUma  of  Haa  diwMe  have  bean 
known  for  some  time,  but  the  oniMtiTe  ocgHio 
ism  lias  not  been  dct<»rininod. 

Isolations  from  iiseaaed  roots  by  the  writers 
horn  a  mmAm  ol  otcshudk  in  l^e  ''Valley  ** 
and  "Piedmont"  sections  of  tlie  state  bave 
yielded  cultures  of  an  imperfect  fungus  which 
appears  to  be  the  conidial  stage  of  a  species  of 
Xylaria.  Inoculations  made  from  pure  cnl- 
tOM  of  tiieoe  iaolatioiw  into  bark  woonda  of 
liring  apple  roota  in  both  damp  chambers  and 
in  the  field  hsva  produced  trpienl  rotting  of 
the  bark  and  wood,  and  the  introduced  fungos 
haa  bean  obtained  in  pore  onltoie  fnm  the 
nungine  of  Iheoe  infected  portiona. 

Becenily  peritbccial  stromata  of  Xylatia 
poltfmorpha  (Pers.)  Grev.  have  been  found  on 
roots  of  apple  trees  in  various  stages  of  typical 
root-rot  attack  and  on  the  atumpa  of  fleveral 
deddttovui  treee  in  a  small  patch  of  woodland 
immediately  adjoining  tlio  oroliurd  in  qnes- 
tion.  Culttires  obtained  from  {rerminattKl 
ascospores  of  this  fungus  are  being  used  for 
actional  inocnla^na  into  ai^le  rooti. 

Pending  the  reealtB  of  these  inoeulations,  it 
srfTn?  reasonably  certain  that  a  ppecie^!  of 
Xylaria  is  responsible  for  the  root-rot  disease 
of  tiie  apple  in  Virginia.  It  is  possible  that 
nova  than  one  apedeo  of  ZyloriB  ia  involTedt 
dnce  certain  oonatant  onlturol  distinctiona 
exif^t,  }>.^t\reen  some  of  the  isohitions;  these, 
however,  may  be  varietal  rather  than  specific. 

Apparently  all  varietiea  of  the  apple  are 
snacoirtible  and  probably  eqnaUy  ao.  Obeer- 
rations  indicate  that  the  diaease  may  be  spread 
in  cultivation  or  in  the  removal  of  borers,  in 
cuuuct  between  roots  systems  of  diseased  and 


healthy  trees.  Rnd  by  surface  wadling  of  Q^OItti 
or  other  infective  material. 

H.  B.  Thokm 
YflMmiA  PobxnoBino  Ivaxwm 


THB  AKSSICAN  MATHEMATICAL 
SOaSTY 

Thb  twettty-tUrd  aaanal  meeting  of  lite  Aanrl* 

can  Mathematical  Society,  which  was  heM  at  Oo> 
liimbia  University  oa  Wednesday  and  Thursday, 
December  27-28,  1916,  was  in  several  respects  an 
exceptional  oeeasion.  It  took  place  in  the  midst 
of  tho  convoeatioii  wook  !;oriL-a  of  itieothifjs  of  tho 
American  AiMoeiatiou  for  the  Advaocemeut  of  Sei- 
oaea  aod  its  long  tnbi  of  ■*'"f*T^  seeieliai^  and 
was  immeiliately  followed  by  the  second  annual 
meeting  of  the  newly  organized  Mathematical  As- 
aoslattoB  of  Ansrioa*  wlfb  whMi  tts  soslotf  liaa 

not  only  a  larjjc  common  meniborship,  bat  filso  a 
general  community  ol  interest  highly  beneficial  to 
Iwfh.  The  atuuial  nuwUng  is  shvijs  one  of  fhs 

largest  of  the  year,  being  the  season  of  the  elec- 
tion of  officers  and  other  members  at  the  couneil 
and  fbi  tmnssetfam  of  importaat  twibsw.  TUa 
year  it  was  especially  marked  by  the  delivery  of  the 
retiring  address  of  President  £.  W.  Brown,  of 
Yale  Uaiveraity,  who  chose  as  his  subject  "The 
relations  of  aiathematics  to  the  natontl  SSlsneSS." 
T!'.'5  'T'l-'  i>rf»«r:it'";l  '•."fore  a  joint  session  of 
American  Matncuiaticai  Society,  the  Mathcuatiu&i 

ical  Society,  and  Pcction  A  of  tho  Amcriean  As- 
socistiooi  and  was  followed  by  the  retiring  addrras 
of  Viee^pMrfdsiit  A.  O.  Lsnsshnsr,  of  Soelloa 

A,  on  "Derivation  of  orbits— theory  ami  i)rac- 
tise."  A  joint  dinner  of  four  organisations  was 
hsM  on  TIaivsdsj  etening  at  the  Park  Avoana 
Hotel,  with  an  attendance  of  143  members  and 
friond.x.  Much  of  the  orcilit  for  the  prat  snccess 
of  the  uieetinga  itt  due  tu  the  joint  committee  on 
amaffmsnts  sad  to  tiia  progrsm  eommtttees  of 

the  Mathematical  Association. 

Under  all  these  favorable  circumstances  the  at- 
1iH'"*n  at  tike  four  searioiis  of  tta  sodstjr  a» 
eeeded  all  prerious  records,  the  nnmber  of  bmbi* 

bers  present  being  131.  President  Brown  occnpied 
the  chair,  being  relieved  by  Vi«se-presidents  Hed- 
flek  and  flayder  and  Professor  O.  D.  Olds.  Iba 
OOWBdil  aaaoanced  the  election  of  the  foUowiag 

percons  to  m^'niborsliiii  in  tlio  so<«i(>ty:  Professor 
H.  U.  Ckiuwdi,  Uuivertiily  of  Idaho  j  Mr.  Bobert 
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Bysart,  BoBkn,  IfUM.;  Dr.  Mary  O.  HtMuaa, 

Johns  Hopkins  University;  Mr.  J.  B.  Scarhor- 
ongli*  North  Oaroliii»  AfiioalturaJ  and  Mecban- 
OoOag*;  Mr.  J.  J.  Tmola,  U.  &  HM 
AaaAmaj,  Ten  appUcattOM  for  VMmbnfai^  in  13m 
•oelety  wtm  received. 

In  response  to  an  invitation  recfliTed  frooi  tt* 
dqwrtment  of  mathematies  of  the  UalTCirity  «t 
Chiengo,  it  was  decided  to  hold  the  sommer  meet* 
lag  aud  colloquium  of  the  aociety  at  that  university 
in  1919.  OaamMteea  were  appointed  to  arrange 
for  tbff  yiimmpr  meeting  of  1917  and  to  I'Uldish  tho 
Cambridge  Colloquium  Lectures,  which  will  prob- 
tibHj  appwr  In  mia  early  numner. 

The  total  membership  of  the  society  is  now  732, 
including  75  life  membm;  th«  annnal  published 
list  wffl  be  tanad  in  Jamuury.  The  total  Mm& 
ance  of  members  at  all  meetings,  including  sec- 
tional meetingSi  during  the  past  year  was  iW;  the 
nnmbor  of  pnpm  read  ma  MSr  The  munber  «C 
members  attending  at  least  one  meeting  daring  the 
year  was  278.  At  the  annual  meeting  235  votes 
mire  enrt.  The  treunrar'to  report  riiowe  n  balaned 

of  $10.19S.n8,  including  tho  life  membership  fund 
of  $6,039.87.  Sales  of  the  society's  publications 
dnlBg  the  jmt  uoiuled  to  «1,484M.  Hie  It 

brary  now  contains  about  6,877  VOlttOUBy  tnfodtog 
unbound  dineertatioaa. 
At  the  annnal  deedan,  nUsh  eloeed  on  Tfant* 

day  murnlug,  the  following  oiHeers  nod  ottev 
memben  of  the  oouoeil  were  ohosoi: 

Fmtdmat  Ifc  B.  OiekMO. 

Vice  pretidenU:  A.  B.  Oobie^  &  B.  'Wlleon. 

Btontam:     N.  Oole. 

SVeoMirar;  J.  JL  Tanner. 

lAbrarian:  D.  E.  Smith. 

ammittee  of  FuhUMiiiim:  F.  H.  CU^  Vkgil 
Snyder,  J.  W.  Yoong. 

Metnbcra  of  the  Council  to  serve  until  Dni  mbrr 
1919:  G.  a  EnM,  L.  A.  Howlaad,  Q.  H.  Uag,  B. 
L.  Moore. 

The  following  papers  were  read  at  this  meeting: 
J.  E.  Bowe:  "Tho  relation  of  singularities  of 
the  rational  quintio  in  apace  to  loci  of  the  ra- 
tional plma  q^tiOi" 

C.  A.  JKidMr!  <'Lliiaar  fanattonalt  of  «• 
spreads." 

H.  B.  Ifllehdlt  *«Oeonwti]«al  lindts  the 
imaginary  TOOtS  of  »  ftifmtuitX  wttll  XOal  oOfliflL- 

eients." 

Arnold  Brnehs  *'A  theorem  on  the  oarrae  do* 

ieribed  by  a  spherical  pendulum." 

J.  K.  Whittemore:  "Spiral  minimal  surfaces." 

J.  B.  EUno:  "Oonoeraiag  the  oomplflnkents  of 
ooontntalo  tnilnltiei  of  point  soli  of  eertaln  iTpOi." 


L.  L.  Dineei  "On  projeeti^  tnaafotnatiow  ia 

function  space." 
G>  0.  OroTo:  "Foandation  of  the  eonelation  oo> 

O.  £.  Glenn :  '  <  Preliminary  report  «n  tttfailaik 
tjtimna  belonging  to  domains." 
Norbert  Wiener:  "Certain  formal  invariancea  ia 

Boolean  algebras." 

L.  P.  Eisenhart :  ' '  Thooij  of  traaafonnatiaaa  T 

of  conjugate  syntcma. ' ' 

£.  y.  Huntington:  "Complete  exiatoatial tilOOIT 
of  the  postulates  for  Rerial  order." 

£.  V.  KuatingtoQ:  "Complete  eiisteatial  thMey 
of  postulates  for  weU^ordered  seta." 

Daniel  Buchanan:  "Orbits  asymptotic  to  an 
isosceles-triangle  solution  of  the  problem  of  three 
bodloe." 

Daniel  Dnchanan:  "Asrmptotic  mttnitti  abOBt 
the  straight-line  equilibrium  points. " 
Baalal  Boehaaant  "A^mptotie  eatsliHee  abont 

the  equilateral-triangle  equilibrium  points." 

6.  M.  Green:  "Isothermal  nets  on  a  curved  sor- 
Caee." 

A.  L.  Miller:  «'Q|«taaa  of  paaells  of  liaes  in 
ordinai7  spaee." 

W.  In.  Hartt  "On  an  iaialle  tfttm  of  ordlanrx 

diflferential  .  [  i:;tions.  " 

W.  L.  Halt:  "Linear  differential  eqoations  in 
Ittflaitely  many  variabksL" 

E.  V.  nuiitington:  "A  sot  of  fBdepandont  poe- 
tolatos  for  cjyelie  order." 

B.  T.  Bnatlngtoa:  "Seta  of  independent  postn> 
lates  for  order  on  a  closed  line." 

XVaak  Morley:  "The  ooUe  oerea-poinfc  and  tho 
LOroth  quartifl." 

J.  L.  CoolU|ot  "The  intonoetioao  of  a  atnd^ 
'  line  and  hyperquadric ' ' 

A.  D.  Pitcher:  "Biextreroal  connected  seta." 

H.  H.  MitcheU:  "Proof  that  certain  idaals  in 
a  ct  V  t  i?nic  realm  are  principal  ideals.'' 

li.  H.  Alitehell:  "Ou  the  asymptotic  value  of 
sums  of  power  raddnes." 

Edward  Kasner:  "Certain  systomt  of  OOrfOa 
connected  with  the  theory  of  heat." 

Ttaoaa  Gthoni  *'0n  a  eoneomitaat  earro  of  tiM 
planar  quartic." 

P.  F.  Smith:  "A  theorem  for  space  analogous 
to  Oeoirois  theoMm  for  ptaao  ioofooal  ^frtsan." 

w.  E.  Story:  "SooM  wiaUo  thxootonn  acdai 
of  relation." 

B.  W.  Brown,  Proddentlal  addrosst  "Tho  reln> 
tions  of  mathematics  to  tlio  nat\iral  sciences." 

A.  O.  Leuachaer,  Vioe-presideotial  address,  SeO' 
tion  A:  "Derivatifln  of  orblta-theoiT  and  piae* 
tieo.*' 
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Q.  D.  Birkhofl:  "A  elaas  of  a^ies  alliod  to 
0.  D.  BilfehoS:  "Note  on  Vmu  aiff«MM»  «qn»- 

tiOBS." 

ton  of  the  same  prime  order  such  that  the  con- 
jugates of  tbe  one  uoder  the  other  are  conunuta- 

H.  S.  TuQ.livcr:  "On  the  pOIMV  dUMMltM  tt 
naita  ia  a  Qjrclotomic  field." 
Heniy  Taber:  *'Oit  the  atnialiUW  of  flaito  eon* 

tinuous  prou[>8. " 

Tbe  San  Praneiaeo  Section  of  the  society  held  its 
twenty-eighth  regular  meeting  at  the  Unireraity 
of  California  on  November  25.  The  Southwetitorn 
8«tion  ht^li]  its  tenth  regular  meeting  at  the  Uai- 
Tersity  of  KiuuMm  ou  December  2.  The  seventh 
regoJar  meeting  of  the  soetoty  afe  Cktagv  mi 
lield  on  December  22-23.  The  next  meeting  of  tho 
io«i«^  will  be  held  at  Columbia  University  on 

THE  AMERICAN   GENETIC  ASSOCIA- 
TION 

T;i£  thirteenth  annual  meeting  of  the  aseoeia- 
tioa  vaa  iMld  at  Columbia  University,  December 
tO-48,  ultii  aa  attendance  of  about  200.  In  the 
preddential  adclrees  on  "The  Importance  of 
Photographs  In  PreBeutln^f  Genetic  Discoveries," 
Dr.  David  Fairchild  insisted  that  mou  of  seieuce 
AoQld  teke  more  pains  properly  to  zeeovd  tha 
rcrolts  of  their  investigations  by  photographs; 
that  such  photographs  as  are  commonljr  published 
are  too  imall  and  also  fail  to  make  the  deaired  In- 
prrssion  because  too  little  allowance  is  mado  for 
the  reader's  point  of  view.  He  showed  lantern 
liUaa  to  fflnsttato  Ua  wmafln. 

Professor  E.  E.  Barker,  of  Cornell  University, 
praMBted  tbe  results  of  a  questionnaire  sent  to 
AwwrtoMi  colleges,  wUdi  dunrad  great  diversity 
in  the  amount  of  attention  given  to  genetjfli^  and 
the  side  from  which  it  is  approached. 

In  discusfiiug  "The  Biological  Significance  of 
Death"  Professor  F.  H*  Pike,  of  the  College  of 
Physicians  and  Surgeons,  Columbia  University, 
referred  to  the  indepmidenoe  of  the  environment 
wUeh  higher  forma  of  Ufe  have  attained,  midnlj 
throu^^h  the  property  of  regulation.  This  inde- 
pendence has  made  diiferentiation  possible,  but 
ttt  iadtridnsd  has  ahra  become  incapable  of  any 
tnat  change.  If  e^ntioii  ia  to  taka  plMO^  it 
tDM9t  then  depend  on  the  variations  arfompanring 
the  prodsetion  of  new  iadividuala.  The  immortal- 


ity of  the  older  fonaa  woald  produce  a  oongeetion 
of  the  earth  whleh  would  aetlonaly  interfere  with 

the  development  of  the  newer.  Death  is  therefore 
to  be  regarded  as  an  adaptation,  aa  Weiamann 
supposed,  wfaidi  fttthon  evtdntka. 

"The  Constnictive  Aspect  of  Birth-Control" 
was  discussed  by  Professor  Bobert  J.  Spraj^,  of 
Ma—ilMiBtti  Agrieiillaral  OoUege.  Ha  ebaarraa 

that  birth-control  ia  only  a  i^art  of  the  larger 
proUom  of  population;  that  the  poorer  daaaea 
seed  to  praeHao  more  hirth-eontrol  but  tho  movo 
efficient  classes  need  to  practise  distinctly  laaa 
than  they  do  at  present,  if  the  race  ia  to  evolve 
progressively.  A  constructive  program  of  eco- 
nomic and  social  changes,  which  would  he^  to 
make  fecundity  ootnlatod  vitli  ongonie  vahu^  wm 
outUued. 

Professor  W.  &  Aadondn,  of  the  UBiwattgr  of 

Kontueky,  spoke  on  "Some  Diflkultiee  in  Breed- 
ing Blooded  Stock."  The  prodo^ion  of  blooded 
koneo  ii  pvtianlarly  liladoMd  by  tho  iatoliUty 
or"  hroo  l  mares,  which  in  different  parts  of  Ken- 
tucky runs  from  36  per  cent,  to  85  per  cent.  In- 
nMfMtm.  1m  pvovad  that  tho  dUiaalty  vamltf 
is  to  bo  found  in  the  niaro,  rarely  In  tho  HtallioHf 
and  by  hygieoie  nMaaorea  tho  fertilitj  of  maroa  on 
tho  PitMhctt  WSkat  atoek  fftu  has  boan  deoUod. 
Selection  of  fecund  straina  ia  beUeved,  however, 
to  be  necessary  for  oomploto  MBBOvai  of  the  diffi* 
culty  of  infertility. 

As  chairman  of  the  eommittco  on  research  in 
eugenics,  Dr.  Frederick  Adams  Woods,  of  the 
Massachia>cttii  lustitute  of  Technology,  presided 
at  the  second  meeting  and  road  a  pAfMr  OB  "8l9> 
niflcant  Eridence  for  Mental  TTeredity. "  Much  of 
the  evidence  commonly  cited  he  believes  to  be 
wovOdoai,  hot  bj  MOOwiWBieBtB  of  dUbnaeaa  tt  la 
possible  to  get  acceptalde  proof.  Studies  of  t^vins 
by  Qalton  and  Thorndike,  and  those  of  the  royal 
teniUet  of  Boiope  by  the  epeakor  UaMlf  ,  wore 

cited.  Princes  wlio  inherited  thrones  were  not 
found  to  be  more  conspicuous  mental^  than  thoir 
younger  brothers,  despite  the  greater  ebanee  wUeh 
a  nonareh  has  for  displaying  any  valuable  traits 
ho  may  poesess.  Moreover,  eminent  men  are  found 
to  bo  aa  much  interrelated  in  America  as  in  En- 
rope,  altiMMigh  it  is  popular^  Mpposcl  that  su- 
perior opport'niitifH  and  free  eompetitiou  in  a 
newer  country  mako  family  connections  of  less 
vtfcM.  Tho  ftwt  tint  eninoBt  warn  «•  foood,  do- 
spite  this,  to  be  much  interrelated  indieatca  that 
their  mental  differences  are  germinal  and  not  solely 
Cho  noolt  of  odttoatioMol  and  aoelal  fafhwnooa. 

Mary  L.  TJea.l,  director  of  the  School  of  Mother- 
eraft,  New  York  City,  had  the  topic  "Eugenics 


Digitized  by  Google 


96 


SCIENCE 


[N.  8.  Vok  ZLV.  No.  1152 


tad  the  Btetttlcni  of  Yoang  WomflB.'*  Bbb  «b> 

phaaized  the  neceesity  for  Bex-dilTerf .  tl:  *;  n  in 
edoeatioa,  for  tho  toidung  of  mothfircraft,  and 
dCBeribed  bar  own  work  in  tids  eonneetlon. 

PnilVi^snr  n»wdl  HUl  Johiuoa,  of  the  TTnivcr- 
sitj  of  Pimbtirgh,  disctuslng  "Tho  £ugenio  As- 
pect of  Bezoal  Immorality,"  pointod  Ool  fhat  MK 
offendara^  for  a  tuMj  of  Tm-fous,  have  a  lower 
birth-rate  than  do  moral  people.  'FwHuUf  bo 
argued  that  the  sexually  immoral  as  ft  (Sam  m 
oagenicaliy  inferior  to  the  more  socially-minded 
part  of  tlio  [Kjjiulation.  Tt  follows  that  sexual  im- 
uiorality  is  a  tugciuc  agency,  tending  to  reduce  tho 
racial  contribution  of  an  inferior  elaaa  Cam- 
pnij,'nfi  for  scx-liyj;icnc,  tlien,  can  not  be  eonsid* 
ered  directly  eugenic;  on  the  contrary,  they  will 
ha!ft  loaio  dyigmto  wait,  lAidi  dioold  1M  eoim> 
teractd  by  appropriate  eufrcnic  iiior!-i!r'^<t. 

Professor  Bobert  DeC.  Ward,  of  liarvard  Uni- 
TOnritj,  oonridAred  "Hm  War  !&  BaHatka  to  Bo^ 
gpnics — a  Problem  for  the  TTnitod  States."  He 
expects  a  large  immigration  of  an  nndamrable 
eiiM  after  fha  war,  and  deaeribod  Oa  aaad  for 
some  such  law  ns  that  now  pending  in  Oongrfss,  to 
■hut  out  such  arrivals  as  are  biologleal]^  inferior. 

Atiknr  H.  Balabrook,  of  fha  BagaBiaa  Baeord 
Office,  toW  of  "A  Field  Survey  of  Mental  Defec- 
tives in  Two  Counties  in  Indiana."  On|y  tho 
feeU^niBdedf  j  optlopUo  woi'O  ooniid* 

erfil;  in  uue  county  the  proportion  of  rlefectivM 

was  found  to  be  19  per  1,000  population,  and  in  the 
oOer  llA. 

As  Tico-chairman  of  the  oommittee  on  research 
in  plant-breeding,  G.  N.  Collins,  of  the  Bureau  of 
Plant  Indtistry,  presldad  orar  fha  tUrd  meotbiff. 
Adolph  E.  Waller,  of  Ohio  State  University,  ex- 
plaining "Xania  and  Otbar  Influences  Following 
FartUisatioB,"  riuiwed  tint  annia,  properly  de- 
flnad,  was  limited  to  the  result  of  triple  fusion  in 
the  endosp<?nn  of  angiospenns.  He  suggested  the 
name  ectoyoni/  to  eover  the  Tuioos  other  phenom- 
ena now  wrongly  lirfndpfl  nndv  the  name  of 
xenia — such  phenomena  as  are  rpprps^nted  hy  the 
common  belief  that  the  sugar  content  o£  water- 
melons is  reduced  If  fba  flowais  bnTO  been  peiDi* 
nated  by  puinjikins. 

I>onald  i\  Jouos,  uf  the  Conoecticut  Experiment 
Btntien,  reported  on  "The  Effect  of  HMen^y* 
gosis  ttpon  the  Time  of  Maturity."  As  one  ex- 
pression  of  hybrid  vigor,  he  cited  a  cross  of  two 
vniiatieB  of  tomatoee  nUeb  ihowed  a  eonrtaat 
smnll  difference  in  time  of  production  of  fruit  dur- 
ing four  yean  in  which  they  were  grown.  Four 
7t  genentlon  eroeeea  batman  tiiaae  vatlatlea 
grown  during  fear  dUFeient  yean  with  their  par- 


ents and  eonpared  with  Umbu  bad  approximatalj 

tliC  same  time  of  jiroduction  aa  tho  earlier  parent. 
The  same  coiuiition  was  observed  in  a  cross  be- 
tween an  enrly  and  a  late  wletf  of  aweet  eeim. 
Tn  a  lar^'o  number  of  crosses  between  inbred 
strains  of  dent  maise  there  was  n  tendancj  to 
baeten  tbe  arnrage  time  of  flewwlag  and  innlai^ 
ing  of  the  croooi  as  compared  with  their  parenbk 
The  eooelnxion  was  drawn  that  heteroeygons  may 
net  enty  ioer^ue  size  but  also  permit  of  the  pro- 
doetiOB  ti  tbat  increased  sise  in  lees  time,  benea 
greatly  increasing  the  rapidity  of  growth.  Tn  rff- 
spect  to  the  time  to  complete  growth,  h«»t«r«j«ygoais 
does  not  effect  a  result  eoini«rable  to  titat  pM* 
duced  by  environmental  factors,  since,  usually,  eny 
tttruul  couditicu].s  which  riisult  in  an  inrrttstt  bft 
growth  tend  to  delay  maturity. 

C.  W.  Moore,  of  Cornell  Univprsitr,  dpscribed 
some  "Studies  in  Seati-sterili^ " on  Tradetcontia, 
AMke  Cloear,  AlfUfa  nnd  BUriaj  Poppf.  Be* 
suits  farorcd  Compton 's  hypothesis  that  self-ster- 
ility in  plants  is  analogous  to  mst-immnni^  in 
wheaL  By  tUs  view  it  is  eoppoaod  tbat  the  pdlen- 
tube  in  a  cross  continue:;  to  grow  in  order  to  get 
adequate  food  supply;  while  in  self-poUinati(»  tbe 
imtrfthv  eendltieaa  are  neve  favomble^  fba  pollan* 

tube  does  not  have  to  elonjrate  much,  and  it  there- 
fore does  not  grow  enough  to  permit  fertilisation. 

J.  B.  ITortoa,  of  tbe  Boreav  of  Rant  ladnitqr* 
described  10  years  of  asparagus  breeding  on  Capo 
Cod,  disease  resistanoe  being  the  primary  object. 
Bemarbable  sooeen  baa  been  aaenred,  by  hybridi- 
zation and  selection,  in  getting  diaeiaMMlatnBit 
and  highly  productive  vjirietios. 

Professor  C.  E.  Myers,  of  Pennsylvania  State 
College,  reported  on  "Some  Preliminary  Bsperi- 
meats  in  Cabha^^e  Breeding."  All  characters 
hitherto  tested  in  cabbage  have  iippcarod  to  blend 
in  bendity,  bat  it  is  believi^  that  tins  is  doe  to 
the  mongrel  natnre  of  the  stocks.  When  varieties 
were  inbred  for  a  few  generations,  and  then 
eroeeed,  segtegatloa  was  observed. 

Professor  H.  U.  I^ove,  of  Cornell  TTniversity, 
spoke  on  "Some  liesults  obtained  from  Certain 
OreaMe  of  ^veno."  One  |»ebalde  eaae  of  Bakaga 
has  been  found. 

Five  papers  were  read  by  title  only.  The  last 
anarien  of  tbe  aawelttlea  waa  a  joint  one  with  tbe 
Botanical  Society  of  Ameiiea.  The  next  meeting 
will  be  at  Pitt^ihurgh,  Becembor  28-30,  in  accord- 
ance with  tbe  plans  of  the  American  Association 
f ov  tba  AdvMwenMnt  of  Selenea. 

Pam*  PunnWy 
Aetrvfary  jffo  lew. 
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ANTAGONISM  AND  PERMEABILITY  i 
Bt  antagonism  we  mean  that  one  toxic 
«ihrt«aea  aeti  as  an.  antidote  to  mother.  A 
•dutioil  oantaiiiiiig  salts  in  the  proper  pro- 
portions may  have  none  of  the  toxir  action 
of  thp  individual  salts.  Such  a  mi^iture  has 
been  called  by  Loeb  a  physiologically  bal- 
aneed  atdntioa.  It  ia  lotmd  thaf  idiysiolog- 
ieal  balance  is  of  the  gnateat  Importanoe 

not  only  for  marine  organisTTis,  but  filso  for 
fn  sh-water  aii<i  terrestrial  plants  and  ani- 
mals :  these  considerations  have  found  prac- 
tical appUeatioii  in  agrieoltan. 

In  the  hope  of  thimring  lig^t  on  tiie  eanaa 
of  antagonism  the  speaker  made  experi- 
ments on  the  penetration  of  salts  into  the 
cell.  It  was  found  that  while  NaCl  alone 
penetrated  rapidly  the  addition  of  a  liUle 
GaCl,  delayed  penetration.  It  therefom- 
seemed  as  though  ealeinm  antagonised 
sodium  by  preventing  more  or  less  com- 
pletely its  entrance  into  the  cell.  Tliis  idea 
had  been  suggested  by  Loeb  but  had  not  re- 
eeived  experimental  support 

These  experiments  (which  included  a 

nnmher  nf  siiHs)  were  orirried  out  by  mr^nns 
of  the  method  of  plasmolysis.  This  method 
did  not  yield  quantitative  data  of  the  de- 
sired precision,  but  it  was  found  possible  to 
obtain  mneh  more  aeenrate  resnlta  hy  the 
method  of  eleetrical  conductivity.  By  this 
method  we  men'^nre  the  resistance  ofTorcd  by 
protoplaiiui  to  the  passage  of  ions.  In  so- 
dium chloride  the  resistance  rapidly  dimin- 
ishes  until  it  bemnnes  stationaiy :  tids  means 
that  in  KaCl  the  petmeability  of  the  proto- 
plasm rapidljr  ineresses  until  death  ooenis^ 

i  AddroBS  ilclivorod  liofore  Sooflon  G,  Aini-rican 
Anoeiation  for  the  Advancement  of  Science,  at  a. 
^pafHiAam,  Dewibsr  87, 1818, 
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after  which  it  remains  fixed.  In  CaCL  the 
permeability  at  iirst  decrease  until  a  cer- 
tain minimmm  is  reached :  after  this  it  be- 
gins to  increase  and  finally  reaches  a  oon- 
stant  value  (ai  in  NaOl),  which  aign^ee 
death. 

Further  experiments  showed  that  all  sub- 
stances which  aHeet  permeability  may  be  di- 
vided into  two  gronpe,  (1)  tiioae  whieh  aet 
like  NaCl;  (2)  those  which  act  like  CaCl,. 
Thi.s  led  to  the  following  hypothesis:  Sub- 
stances of  the  first  group  antaj^onize  sub- 
stances of  the  second  group  and  vice  versa. 

BzperimentB  were  then  made  to  teat  thia 
feypotiieaia,  It  was  found  that  anhataneea 
which  behave  like  NaCI  with  respect  to 
anta^nism  (in  cxporitnents  on  growth) 
behave  iilte  NaCl  in  their  effect  on  perme- 
ability. Substances  whieh  heh«?e  like 
CaCU  with  respect  to  antagonism  alao  be- 
have like  OaCU  in  thdr  effect  on  perme- 
ability. Moreover,  gubstances  like  LaCl,, 
which  antagonize  XaCl  more  powerfully 
than  does  CaCl,,  are  found  to  affect  perme- 
ahility  more  powerfdUy  than  CaGl,. 
There  ia  therefore  a  atriking  parallel  be- 
twem  effects  on  permeability  and  the 
antagonistic  effects  ohsen-ed  in  oxp(M-i- 
ments  in  which  ^ruvvtii  and  length  of  life 
are  employed  as  criteria  of  antagonism. 

Equally  remaiAEable  is  the  oatoome  whan 
pwmeahility  la  used  as  the  criterion  of  aifc- 
tftgi^^wiiHM  It  is  found  that  all  solutions 
whieh  permit  normal  growth  arc  likewise 
solutions  which  preserve  normal  permeabil- 
ity. 

Theae  experimenta  whieh  were  originally 
made  on  Laminwia  were  afterward  ex- 
tended to  other  algRt  to  flowering  plants 

and  to  animals. 

Using  permeability  as  a  criterion  of  an- 
tagonism, the  speaker  has  made  iuvei>tiga- 
tiona  on  a  great  Tsriety  of  aobataneea. 
Time  ia  UwAaBg  to  deaeribe  these,  bnt  it  may 
be  aaid  that  the  onteome  in  every  eaae  has 


supported  tho  hypothesis.  This  was  strik- 
ingly shown  m  investigatious  on  organic 
snbstanoes  (non-electrolytes),  a  niunber  of 
whieh  wwe  fbimd  to  hdong  to  the  seeomd 
groap*  It  turned  out  that  all  of  these  sab- 
stances  were  able  to  antagonise  Nad*  as 
is  required  by  the  hypothesis. 

This  result  greatly  btreugthened  the 
speaker's  oonfidenee  in  the  hypothesia 
which  seems  to  serve  a  uaetnl  purpose  by 
enabling  us  to  predict  what  sabstsnoes  wiU 
antagonize  each  other. 

As  the  result  of  these  investigations  we 
seem  to  be  jnstified  in  eonebidiiig  th«t  tliem 
is  a  elose  eonnectien  between  antagonism 
and  permeability.  Conolnaons  concerning 
such  fundamental  relations  should  be 
tested,  whenever  possible,  by  a  variety  of 
methods.  This  task  was  undertaken  by 
l>r.  Brooks,  who  eonfinsd  himself  ehielBy 
to  the  following  methods:  (1)  diffouon 
through  living  ti.ssne,  (2)  exosmosis,  (3) 
change  of  curvature  of  strips  of  tissue.' 

in  the  first  of  these  methods  different  so- 
lutions were  plaeed  on  oppodte  aides  of  a 
piece  of  tissue.  The  dlffosion  of  salts 
through  the  tissue  was  then  measured. 

In  the  second  method  the  tissue  was 
plac^  for  a  short  time  in  a  salt  solution 
and  the  rate  at  whieh  sabatsaoes  sabse- 
qumitly  difldsed  out  of  the  eeU  was  masa- 
nred. 

In  the  third  method  strips  of  the  ped- 
uncle of  the  dandelion  were  placed  in  hy- 
pertonia salt  solutions  and  the  rate  of  pen»> 
tntion  of  the  sslt  into  the  pmtoplsmn  was 
t^fimiiafd^  from  the  rate  at  which  the  strips 
recovered  their  normal  shape  after  being 
curved  by  the  action  of  the  hj'pertonic  so- 
lution (the  strips  remaining  in  the  solu- 
tion doringneoveiT).  This  gives  the  same 
kind  of  information  as  plasmolyris  bat 
avoids  the  most  serions  erron  <ii  that 
method. 

tBrodin^  B.  a,  Froc  ITst.  JmA,  S:  68Sf  mC 
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It  is  a  very  strildiig  fact  that  ill  three  of 

these  metliocL?  a<rrcc  with  those  already  de- 
scribed in  showicg  that  physiologically  bal- 
auced  solutions  pretierve  uormal  permea- 
bility, vlule  NaCa  enam  a  rapid  inciomo, 
and  CaCHg  an  initial  decreaM,  fidiovad  hf 
an  increase  of  permeability. 

This  general  agreement  can  not  but  in- 
crease our  coDiidence  in  the  concluaion  that 
permeabilify  and  antaganiam  ara  intiiiMtaly 
^annaeted. 

Farther  studies  have  ^hmvn  that  permea- 
bility serves  as  a  delicate  indicator  of  what 
we  may  call  Uie  vitality  of  the  organism. 
By  this  ia  meant  a  condition  of  normal 
liaalth  and  -rigor  and  tha  ability  to  reeiat 
unfavorable  iufloenoei.  An  organism 
■which  hn<^  normal  permeability  (as  shown 
by  determining  its  electrical  conductivity) 
behaves  normally  in  all  respects  and  lives  a 
nonnal  length  of  time  under  laboratory 
conditions,  wlijla  one  which  haa  almcr- 
nially  high  permeability  behaves  abnor- 
mally and  do^  not  live  the  normal  length 
of  time.  Hence  it  would  appear  that  we 
can  treat  vitality  quantitatively,  for  if  tiw 
-vitality  of  a  laige  number  of  organiama  ia 
maaaured  in  this  way  we  obtain  a  variation 
curve :  this  indicates  that  vitality  may  he 
treated  in  the  same  manner  as  iiny  other 
character  (as,  for  example,  length  or 
weight), 

U oreover,  since  inereaae  of  permeability 

indicates  injury,  we  have  a  method  of  meas- 
nring  injury  and  of  distinguisliing  quanti- 
tatively between  temporary  and  perma- 
nent injury.  It  is  found  that  great  fluctua- 
tions of  permeability  are  possible  without 
pennanent  injury.  These  ftnetnationa  may 
oontrol  tha  metabdliam  of  the  cell. 

These  studies  show  that  all  agencies 
which  suificiently  nlt«-T  the  normal  permea- 
bility of  the  protoplasm  (such  as  poisons, 
excessive  light,  heat,  elec^c  alu>ck,  sevwa 
plasmatyaa,  maehanifal  ahod^  partial  dry- 


ing, lack  of  oxygen,  etc.),  ahorten  the  life 
of  the  organism.  This  is  a  very  striking 
fact  and  its  signiilcance  seems  to  be  unmis- 
takable. It  indicates  that  permeability  is  a 
delicate  and  aoeorate  indioator  of  vitality. 

An  analysis  of  the  factors  which  eim- 
trol  permeability  has  been  attempted  in 
subsequent  studies.  The  changes  in  the 
r^istance  of  ti^ues  placed  in  mixtures  of 
NaCl  and  CaCaa  have  been  carefnUy  detei^ 
mined.  These  are  ahown  in  Fig.  1.  A 
gl&nne  at  the  figure  sugg<»rts  that  thwe  are 
two  processes,  one  of  which  causes  a  rise, 
the  other  a  fall  of  resistance.  It  is  natural 
to  suppose  that  these  are  chemical  in  nature 
and  we  may  assume  that  they  are  conaeen* 
tive  reactions  by  which  a  substance  if, 
which  determines  the  resistance  of  the  pro- 
toplasm, is  formed  and  broken  down  ac- 
cording to  the  formula 

It  may  lie  assumed  that  M  is  a  substance  at 
the  surface  of  the  cell  which  offers  resist- 
ance to  the  passage  of  ions. 
It  ia  evident  that  if  tha  flnt  reaetion 
^  Af  is  more  rapid  than  the  second,  M 
will  be  formed  more  rapidly  than  it  is  de- 
composed and  will  increase  in  amount. 
Eventually,  as  the  supply  of  A  becomes  ex- 
hausted, the  formation  of  M  will  go  on 
more  and  mora  alowly,  ao  tihat  it  will  no 
longer  keep  pace  wilik  iha  deeompositian. 
The  amountofJf  will  then  diminish  until  it 
finally  disappears  or  reach^  a  fixed  mini- 
mum (this  corresponds  to  the  death  of  the 
tissue).  It  is  evident  that  if  the  relative 
vdocitiea  of  the  two  reaetiona  A  -*M,  and 
M-^B  be  property  varied  the  corvea  of 
resistance  will  rise  and  fi^l  rapidly  or 
slowly  in  the  manner  shown  in  Fig.  1.  It 
can  be  shown  that  these  a.ssumptions  en- 
able us  to  account  for  all  the  experimental 


A  point  of  importanee  ia  that  Ilia  vdooip 
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ties  of  both  reactions  reach  a  minimum  in  a 
de^t«  mixttire  of  NaCl  +  CaCl,.  Thia 
mixture  contains  tbe  moleoalar  propoxtiont 
96^NaCl-p4.76G«Gla.  We  ean  aoeoniLt 


The  extent  to  which  these  aasumptioiia 
enable  m  to  predict  the  behavior  of  the 
tlaraM  la  twdam  niztoi«i  is  eTidsnt  Inn 


for  thiii  li  we  suppose  that  both  the  reac- 
tfoni  an  inhibited  bj  en  organie  ealt^ 
lioinied  mHi  a  eoostitiient  X  df  the  proto- 
plasm  aoeordiac  to  the  eqaation 

We  may  also  assume  that  the  reaction 
A~*M  is  catalyzed  by  CaCl,.  This  eU" 
aUfla  ne  to  aoeonnt  for  the  feet  (whieh  ie 
dearly  evident  fnnn  an  ii^peetion  of  tiie 

curves)  that  the  greater  the  proportion  of 
CaCI^  in  the  mixture  the  higher  and  SMire 
rapidly  the  curve  rises. 

s  The  amount  of  tbis  salt  will  bo  greatest  in  the 
mixture  of  95^4  NaCl  +  4.76  Cad.  if  the  r«ae. 
tiea  takN  pleee  la  tiie  miide  sad  Cad.  Ib  10 
tiaM  «•  eooowtratid  ia  llis  tokfaM  as  NsOL 


It  is  evident  that  the  agreement  between 
observed  and  ealenlated  values  is  re- 
markably satisfactory.  In  regard  to  the 
theoretical  procod-ire  it  should  be  said  that 
in  constructing  equations  for  the  curves  the 
minimum  number  of  constanUi  has  been  em- 
ployed and  the  attempt  hea  been  made  to 
proceed  with  the  fewest  and  the  most  nat- 
ural assumptions.  These  assumptions  ap- 
pear to  be  verj'  reasonable,  for  it  is  evident 
that  there  must  be  two  processes  in  order 
to  prodnee  a  rise  and  &1I  of  iwiietenee  and 
tiiat  their  speed  most  be  vegnlated  by  Nad 
and  CaCL.  It  is  also  apparent  that  these 
salts  must  enter  into  some  sort  of  combina- 
tion with  a  eonstituent  of  the  protoplasm 
and  it  is  evidmt  that  thie  oon^und  may 
regulate  the  epeed  of  these  pioeeeBM. 
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We  thus  arrive  at  an  explanation  of  tion  of  certain  fundameatftl  problemB  of 

antagonism.   The  theory^  attempts  to  a/0>  biol(^. 

wmnt  for  the  foUowing  faetB.  B^nnee  has  b«en  made  to  the  naggeB* 

I.  Why  both  NaCl  and  CsC]«  an  tooue.  tion  that  caldnm  astagwuies  aodiwn  by 

XABUt  I 

OUtntd  md  OtlMMwi  VOmm  «f  ImMonw  «f  Ltmlnarta  l»  M1gtm«$  «f  Nam  md  Cad, 


Per  Cent,  of  Net  Resistance  In 


Ttaae  In  Bom 

M  MaCI  +  a  CaCk 

M  NacJ  +  15  cacii 

Oi  NaCl  +  3S  CaCli 

38  NaCI  -f  03  CaOli 

Ota. 

Cale. 

OlM. 

Gale. 

Ota. 

Oalo. 

Ota. 

Ota. 

Calo. 

1 

103.1 

103.7 

108.2 

106.8 

124.5 

115.6 

136.1 

123.8 

148.1 

127.2 
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108.8 

106.8 

112.1 

111.2 

126.1 

124.S 

141,9 

136.3 

149.0 

141.7 
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106.8 

106.7 

112.1 

113.8 

128.6 

129.8 

143.2 

142.2 

149.0 

148.0 

4 

106.1 

106.9 

113.9 

116.3 

130.2 

182.1 

143.9 

144.0 

149  0 

149.7 

6 

106.1 

106.6 

113.1 

115.8 

130.2 

132.7 

143.9 

143.6 

149.0 

148.8 

« 

104.9 

106.0 

113.1 

115.8 

180.2 

132.3 

143.7 

141.7 

149.0 

146.5 

10 

lOLl 

101.8 

107.9 

112.6 

126.5 

126.1 

129.5 

129.8 

136.1 

132.6 

» 

7«uM 

84.S1 

95.21 

93.41 

96.40 

98.80 

87.85 

87.90 

78.21 

88.80 

60 

«8lOO 

61.70 

62.60 

68.20 

68.11 

58.83 

47.81 

47.80 

46.84 

44.46 

SO 

S8L0O 

48.49 

4S.6S 

47.78 

83.92 

35.54 

26.01 

25.88 

27.11 

23.27 

100 

31.80 

ao.00 

•6.83 

38.33 

M.01 

90.88 

17.88 

18.00 

1443 

17.08 

The  measurements  were  made  at  15°  C.  or  aow— ted  to  fUs  1|(im.   Bidi  M^pWllllBBtal  tglM  ll  fhs 
avexage  obtained  from  6  seriw  of  experiments. 
A&  the  flditvM  TuA  tte  tMHoe  eeodoetM^r  as  sie  mfar. 


2.  Why  when  mixed  in  the  proper  pro- 
portions their  toxicity  is  greatly  dimin- 
ighed  (antagonistic  action). 

8,  Why  they  have  opposite  «lbeti  on 
pameal^ty. 

4.  Why  the  decrease  of  permeability  pro- 
duced by  CaCla  must  be  followed  by  an  in- 
m»<ce  when  the  exposure  is  sufQciently  pro- 

5.  "Why  aU  toxicity  disappeais  in  aea 
water.  This  is  aooounted  for  by  aapposing 
that  in  sea  vatnr  A  is  fonned  as  fiiat  aa  it 

decomposes. 

The  theory  gives  a  quantitative  explana- 
tion of  the  toxicity  of  all  the  mixtures  and 
faahlea  na  to  predict  the  lenstanee  (and 
psnaeabilitsr)  in  any  adztnre  at  any  mo- 
ment during  exposure. 

Tt  likewise  emphasizes  the  fact  that  life 
proces.-ies  consist  larf^ely  of  consecutive  re- 
actions and  that  analysis  of  the  dynamics  of 
•oeh  xeaetiona  ia  indispemthle  foe  the  aaln- 

«C/.  Proc.  Am.  PkO.  Boc^f  65:  533, 1010. 


preventing  it  from  entering  the  cell.  This 
explanation  encounters  a  difficulty  in  the 
fact  that  even  in  a  balanced  solution  the 
salts  penetrate  the  cell.  This  difficulty  dis- 
appeaTB  if  we  adopt  the  point  of  view  whidi 
has  just  been  presented,  for  it  ia  evident 
that  on  this  basis  we  do  not  regard  antag- 
onism as  due  to  prevention  of  penetration. 
Nor  is  there  any  reason  to  suppose  that  the 
penetration  of  salts  will  hare  an  qnAiTor- 
able  eff eet  provided  that  aa  they  penetrate 
into  the  eell  Ae  balanee  betwea  theoi  i» 
preserved. 

There  is  another  a.<?pect  of  the  subject 
which  is  of  considerable  interest.  It  is  usn- 
ally  '  found  that  when  antagMditie  anb- 
etaneee  are  mixed  in  various  eombinationa 

there  is  one  proportion  which  iM  more  favoi^ 

ahle  than  others.  If  we  increase  the  eon- 
centration  of  one  constituent  it  is  neces- 
sary to  increase  the  concentrations  of  the 
Others  in  like  proportion  in  order  to  pre- 
aerve  the  uptimnm  eonditioii.  This  law  of 
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direct  proportionality  has  been  identified 
with  Weber  s  law  by  Loeb,  who  sa^ : 

8liiee  ISUb  law  imderltM  many  plwoinwui  «f 

•timnlatioQ  it  appears  possible  that  changes  in  the 
aoneentration  of  antagonistie  ionA  or  salta  are  tlM 
mmDM  bj  wbich  tbMe  ■timalatioBii  may  b«  broog^ 
abool. 

In.  view  of  ttie  importance  of  these  rela- 
tions it  spcms  (Itsirable  to  ascertain  what 
mechanism  makes  one  proportion  better 
than  others  and  preserves  this  preeminence 
in  spite  of  ehanges  in  wiiMBtarstlon. 

Preoudy  tfau  Und  of  miwlnniwn  k  in- 
TOlTod  in  the  theory  jmH  oatlined.  It  is 
eaC7  to  Bee  that  s\ich  a  mechanism  must 
exist  if  the  formation  of  NfuXCaCl^  takes 
place  at  a  surface.  In  a  surface  itubbtauees 
QSiullj  esdgt  in  a  dilEerent  ooneentcation 
flom  that  which  they  have  dbewhoro  in  tlie 
solution.  If  NaCl  and  GaCl,  migrate  into 
the  surface,  so  as  to  become  more  concen- 
trated {here-  than  in  the  rest  of  the  solution, 
their  couceutration  in  the  surface  must  in- 
wtm,  as  their  eonouitration  in  the  eola- 
tion i»erMlffffS  ^0  point  where  the 
surface  is  saturated.  Beycmd  this  i»oiiit  an 
increase  in  their  concentration  in  the  solu- 
tion produces  no  effect  on  their  concen- 
tration in  the  surface. 

When  this  stage  has  been  reached  the 
formation  of  Xa.XCaCl^,  if  it  takes  place 
in  tlie  surfat'e,  will  not  be  affected  by  an 
increase  in  the  concentration  of  the  salts 
in  the  solution.  It  will,  however,  be  af- 
fected by  changes  in  the  relatiYe  ptvpor- 
tioas  of  the  salts.  The  nimbw  of  nudeonles 
in  a  unit  of  surface  will  remain  nearly 
con5?tant,  hut  if  the  proportion  of  NaCi  in 
the  solution  be  increa'^ed  some  of  the  CaCl, 
in  the  surface  will  be  displaced  by  NaCI. 

Below  the  istiunition  point  the  relatiTe 
proportions  of  the  salts  will  he  of  lees  im- 
portance than  their  tolst  concentration: 
this  is  the  case  at  low  concentrations  in  the 
region  of  the  so  called  "nutritive  etTeets. " 

It  is  evident  that  if  we  adopt  theory 


we  can  see  why  the  mast  favorable  propor- 
tion must  remain  approximately  the  same 
in  spite  of  Tsriatioiis  ia  eoaoenteBtion,  and 
we  thne  anive  at  a  satistMtoix  ezplsna- 
tion  of  Weber's  law. 

There  are  other  ways  in  which  perme- 
ai)ility  ajipcars  to  be  connected  with  stimu- 
lation. One  of  these  has  to  do  with  an- 
esthesia. Typical  anesthetioB  deereaae  per- 
meability. This  accords  with  the  idea  that 
stimulation  depends  on  the  movement  of 
ions  in  the  tissue.  Such  movement  would 
be  checked  by  decrease  of  permeability. 

Another  has  to  do  with  mechanical  stimu- 
lation. It  is  well  known  that  tiw  efleets  of 
certain  kinds  of  stimuli  esB  be  referred 
directly  to  cheniical  ehanpcs  which  they 
pnuluee  in  the  protoplasm,  but  there  are 
other  kinds  which  appear  to  operate  by 
physical  means  only.  In  the  latter  category 
are  such  stunxdi  ss  eontsot^  neehanieal 
ahock  and  gravitation.  WUle  their  action 
appears  at  first  sight  to  be  purely  mechan- 
ical, they  are  able  to  produce  effects  so 
much  like  those  of  chemical  stimuli  that  it 
appears  probable  that  in  every  case  their 
action  must  inTolve  diemieal  ehanges. 

The  chief  difiiculty  which  confronts  8 
theorj-  of  mechanical  stimulation  appears 
to  be  this:  How  can  purely  physical  altera- 
tions in  the  protoplasm  give  rise  to  chemical 
changes!  It  woold  seem  that  a  satisfactoiy 
sohition  of  this  problem  mi|^t  serve  to 
bring  all  kinds  of  stimiUation  under  a  com- 
mon point  of  view,  by  showing  that  a  stim. 
ulus  arts  in  every  case  by  the  pioduotion 
of  chemical  reactions. 

An  answer  to  this  question  is  suggested 
by  some  observatiooa  on  the  cells  of  the 
marine  alga  Or^Uhtitk  When  one  of  the 
larger  cells  is  placed  under  the  mierosoopc 
and  touched  near  one  end  a  change  occurs 
in  tlie  chromatophores  dire<^tly  beneath  the 
spot  which  is  touched.  The  surfaces  of  the 
chromatophores  in  this  region  become  per- 
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nmUe  to  the  red  pigment,  which  begins  to 
diflfnse  out  into  the  surrounding  protoplasm. 
This  change  begins  soon  after  the  cell  is 
touched.  As  the  red  pigment  diifoses 
thxoiigb  the  protoplasm  it  soon  leMhei 
sfla^boring  ehroanetopliofes  and  it  mej  be 
■een  that  thdr  surfaces  also  become  j)er- 
meable  and  their  pigments  begin  to  '1ifT  ise 
out.  In  this  wriv  n  v,ivp — which  may  be 
compart  to  a  wave  of  stimulation — pro- 
groBwa  along  the  oell  nntil  tiie  oppoaite  end 
is  reached. 

The  ftate  of  propagation  of  this  wave  cor- 
responds to  that  of  the  difTnsinn  of  the  pig- 
ment. It  would  seem  that  at  the  point 
where  the  ceil  i&  touched,  pigment,  and 
probabl7  other  sabBtancei^  aie  set  free,  dif> 
Inae  oat  and  aet  up  aseondaiy  ebanges  aa 
they  progress.  These  ohangea  ate  donbt- 
less  cheTnical  in  natnre. 

The  important  question  then  arises :  How 
do&»  the  contact  initiate  the  outward  dif- 
fusion  of  the  pigment  at  other  aabstoneeaf 
It  would  seem  that  this  may  be  due  to  a 
mechanical  rupture  of  tlie  surface  layer  of 
the  chromatophores  whicli  is  either  nut  re- 
paired at  all  or  only  very  slowly.  Many 
eases  are  known  in  whioh  tiie  anrtMe  layera 
of  protoplaamie  elruetmea  bdiave  in  this 
way.  If,  therefore,  such  structures  exist 
within  the  cell,  it  is  evident  that  any  de- 
formation of  the  protoplasm  which  is  suffi- 
cient to  rupture  their  surface  layers  will 
permit  their  eontenta  to  diftme  out  into 
the  aomninding  pvotc^Iaam.  Agreatvaxi- 
etr  of  eellalar  atnietiuea  (plaatida,  ▼aeiip 
eleii  "microsomes,"  inclusions,  etc.),  pos- 
sess surface  layers  of  great  delicacy  and  it 
is  easy  to  see  how  some  of  these  may  be 
ruptured  by  even  the  slightest  mechanical 
distarbanee^ 

If  theae  proeeana  oeenr  it  ia  evident  that 
pofdj  pfajneal  alteration  in  Uae  proto- 
plaam  ean  give  rise  to  chemical  changes. 
Beaponaea  to  contact  and  meehanica]  stim- 


nli  may  be  thus  explained ;  and  ainee  gmvi> 

tational  stimuli  involve  deformation  of  the 
protoplasm  we  may  extend  this  ooooeptioil 
to  geotropism. 

Further  atudies,  which  are  now  bvng 
made,  ean  not  be  mentioned  for  laek  of 
time,  but  it  ia  boped  that  what  baa  been 
said  may  suffice  to  indicate  how  stimula- 
tion, vitality,  injury  and  rf^covery,  together 
with  penneaoility  and  antagonism,  may 
be  brooi^t  under  «  commcm  point  of  view 
and  perhaps  traced  to  similar  fondamental 
eauaea.  W.  J.  V.  OaaxBBOOT 

IiABOBATORT  OP  Pi.ANT  PRTsmboer, 
Habvasd  Umivkksitt 


JOHN  inilRi 

It  is  as  a  human  being  ever  striving  iip> 

wnrd  tliat  I  would  portmr  .Tolin  Muir. 

Trom  his  early  boyhood  to  his  old  age  this 
spirit  dominated  him.  As  a  child  in  Soo^ 
land,  at  every  opportunity,  in  spite  of  parental 
prohibitions,  and' notwithstiindlnj?  tho  cer- 
tainty of  punishment  upon  his  return,  be 
would  steal  away  to  the  green  fidds  and  the 
•Muheze^  easeily  interested  in  everything  alivek 

Xllustrating  this  trnit,  T  quote  his  boyhood 
improBsioTi'?  of  the  skylarks 

Oftentimea  on  a  broad  meadow  near  Dunbar  we 
stood  for  lioaf*  enjoying  their  marvdoos  liiiglat 

and  soaring.  Prom  thu  grns.s  whure  tlic  nos* 
hiddan  tbd  male  would  suddenly  riso,  as  straight 
as  if  Aot  vp,  to  a  bright  of  perhaps  thirty  Of 
forty  feet,  and,  sustaining  himself  with  rapid 
wing-beats,  pour  down  the  moat  delicious  melody, 
sweet  and  dear  and  strong,  overflowing  all  bonndSf 
than  iMawly  1m  woold  soar  hi^^wr  again  and 
aj^in,  ewr  hifyher  and  highpr,  soaring  anil  siiitjing 
until  lost  to  sight  evcu  in  perfectly  dear  days,  and 
oftantlima  fa  eloudy  weather  <'far  ia  tiM  domy 
doud"  .  ■  .  and  etill  the  music  came  pouring 
down  to  us  in  glorious  profusion,  from  a  baigbt 
far  abe«e  ear  vldoa,  reqolxiiic  Barvehma  pemr  ef 

>  Addxflfli  dettvsrad  upon  tliB  oeeaaion  ef  tte 

veiling  of  a  bronze  bust  by  the  sculptor  C.  S. 
Pietro,  at  the  Univandty  of  WiaeoosiB,  DeoeBber 

6,  1916. 

■  "The  Story  of  ^ty  Boyhood  and  Totttil,"  John 
Muk  (Hottgbtoa-Mifflin  Co.,  1013),  pp.  49  and  47. 
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wing  and  marreloas  power  of  voie/6,  for  that  rieh, 

deliciois,  soft,  and  yet  clear  music  was  distinetly 
heard  long  after  the  bird  was  out  of  sight. 

At  the  age  of  eleren  Muir  with  his  father 
Mme  to  AmmSm  to  a  fium  b«8lde  ft  laJw  a  lew 

mileB  from  Fbgrt^Eei  His  intevest  in  the  life 

of  the  wilderness,  new  to  him,  was  thrillinfr. 
Wbea  first  on  Fountain  Lake  meadow  he 
WW  tlie  Ughtmng  bugs,  he  thought  to  Lam- 
•dP 

that  the  whole  wonderful  fairy  show  must  be  in  mj 
eyes;  for  onlj  in  fighting,  when  mj  ejm  w»e 
struck,  bad  I  ever  seen  anything  in  the  least  like 
it.   But  when  I  asked  my  brother  if  he  saw  any- 

thing  sf range  in  tlie  meadow,  he  paid:  "Yes,  it's 
all   cuvered   with  shaky  flre-sparkn. "     Then  I 

Agftin  when  fint  he  heard  partridge  drum- 
ming bo  Ihnfo^^* 

Tt  must  "^  r  TTifiile  hy  some  strange  distiir*^  rr  in 
my  head  or  stomach,  but  as  all  seemed  serene 
wHhfai,  I  asked  David  whether  he  heard  aaytldng 
queer.  "Yes,"  he  said,  "I  hear  something  saying 
boomp,  boomp,  boomp,  and  I^m  wondering  at  it.' ' 
Than  I  was  half  Mttrfad  that  tie  aoaree  of  the 
mysterious  sound  must  be  in  something  outside  of 
us,  coming  perhaps  from  the  ground  or  fran  aoma 
ghost  or  bogie  or  woodland  fairy. 

Every  boy  who  has  grown  up  in  Wisconsin 
and  luw  a  tinge  ol  tlia  love  of  aatnua  will 
apprc<^iate  how  accurately  does  John  Muir 
tell  of  tho  fcclinprs  inspired  in  tho  heart  of  the 
lad,  after  the  long  cold  winter,  by  the  first 
nSfpntiag  biida  and  flia  early  qpvinir  flowen. 
The  robin  and  the  bluebird  declare  that  spring 
h  nppro.nrhin?.  and  tho  pasgue  flow«  ahonta 
that  spring  has  arrived. 

Ifnir  beeama  intimately  familiar  with  fho 
fondmn  Wiaoonain  flowers.  He  knew  Hie 
gorgroonfl  white  water  lily,  the  deliciously  per- 
fuiuo«l,  delicate  lady's  slipper,  white,  pink  and 
yellow,  the  ecarlet  painted  enp^  the  nodding 
MShmi  and  all  the  other  beautiful  early 
spring  flowers  ao  d«ar  to  the  Wiaooniia  oomi' 
try  children. 

The  life  of  the  boy  on  the  farm  in  pioneer 
daya  waa  one  of  hard  wotl:^  and  that  of  Hwir 

•  '*Tha  Btocy  of  Uj  Boyhood  and  Tenth,"  p.  71. 
«IMA,p.  7S. 


waa  ensflipttonally  hard;  hvt  he  diffond  from 

the  majority  of  his  fellowe  in  that  he  was  not 
content  simply  to  become  a  plowboy.  Xotwith- 
standing  the  inrolonged  physical  labor,  his 
inner  i|iiiH  eipteowd  itNtf ,  in  the  mBmMr 
by  hia  here  of  out  of  doors,  and  in  ^  wiillMr 
by  study  and  raec^ianical  invention. 

After  leering  school  in  Scotland  at  the  age 
of  eleven,  Hnir  bad  little  fnrttflr  opportanily 
as  a  boy  for  formal  instruction.  He  suc- 
ceeded, however,  in  persuading  his  father  to 
get  for  him  a  higher  aritbmotic;  and  in  the 
ends  of  tte  aftsraoora  and  in  Ibe  evedngs 
after  the  day's  work  he  mastaed  the  hodk; 
h<4  followed  this  by  algebra,  geometiy  and 
trigonometry. 

IVom  tiie  neighbors,  and  in  wiooa  ways, 
be  poaasaied  hiii»elf  of  Scott's  novels  and  tiie 
volumes  of  a  number  of  tho  p<">ets,  including' 
Shakespeare  and  Milton;  and  also  he  read 
the  "Pilgrim's  Fkogress,"  Josephna  and  tim- 
ilar  works. 

In  the  winter,  immtxlirttoly  after  prayers, 
he  was  required  to  go  to  bed;  but  the  elder 
ICoir,  one  night  in  reputing  the  order  added, 
"If  yon  imB  road,  get  up  in  the  morning  and 
read.  You  may  get  np  in  tlie  morning  as 
early  as  you  like."  From  tliat  time  through- 
out the  wint^  Muir  was  up  at  one  o'clodt 
Altfaongb  bis  fatbor  protested,  be  wee  held  to 
his  promise.  In  this  manner  Muir  gained  five 
hours  each  day.  tbo  time  being  u<od  partly 
with  his  books  and  partly  in  tlie  mechanical 
inventions  in  whiob  he  became  imtecesled— 
thermometers,  baromelen^  h7gromelovs»  pyrom- 
eters and  clocks. 

His  moro  complicated  clock  told  not  only 
die  hour  of  the  day,  but  the  day  d  tiie  week 
and  the  montli.  imd  also  had  attaofameali 
wliich  upturned  his  l>e<lstead.  wttinj?  him  on 
his  feet  at  the  required  hour  in  tho  mominp, 
and  other  attachments  to  start  the  fire  or  light 
the  Iffiwpf 

The  ingenui^  which  young  Muir  displayed 
in  mechanieal  eon^truction,  had  he  followed 
this  talent,  undoubtedly  would  have  given  him 
a  great  oarear  as  an  inventor.  But  snob  a  lift 
would  never  have  satisfied  his  inner  impulses. 

Hearing  of  a  state  fsir  at  ICadison,  Uuir 
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wsb  encouraged  to  exhibit  liis  various  coutri- 
Taiuwa  fhcn.  The  mtnmdmvy  merit  of  his 

work  was  at  once  recognized,  and  the  instru- 
ments exhilntod  attracted  much  attention.  It 
was  h\B  visit  to  the  fair  that  drew  him  to  the 

At  Madison,  Muir  worked  at  any  sort  of 
thin^,  earning  a  few  dollar?.   Of  this  he  said  :* 

I  was  tluu  wixming  mjr  bread  while  hoping  that 
■MiitlttT'g  wonM  tan  up  Unt  mlglit  suable  me  to 

maike  money  enough  to  enter  tbo  state  university. 
Tftia  naa  mj  ambition,  and  it  naves  wavered,  ao 
mattar  ukat  T  naa  doing.  Noinii«iNt1ir,lti0amafl 
to  me,  eoold  be  more  admirablj  situated,  and  I 
sauntered  about  it,  charmed  with  its  ibm  lawna  and 
trees  and  beautiful  lakes,  And  saw  Oe  stedsatB 
goteg  mi  eoming  with  their  books,  and  oeeasion- 
aDr  practising  with  a  theodolite  in  measuring  die- 
tanees,  I  thought  that  if  I  could  only  join  them  it 
would  ha  fha  greatest  joj  of  life.  I  was  desper- 
ntelr  hunprT  and  tliir.tty  for  knowledge  and  will- 
ing to  enduiti  anything  to  get  it. 

Of  his  admiasifln  to  the  vniTenily  he  n7»:* 

fear  and  trembling,  overladen  with  ignor- 
Kore,  I  called  upon  Professor  Sterling,  tLe  dean  of 
the  faculty,  who  was  then  acting  president,  pre- 
MBtad  117  ease,  mia  tdd  Um  liow  fiv  I  lei  got 
on  with  my  studies  at  borne,  and  that  T  hadn't 
been  to  school  unee  leaving  Scotland  at  the  age 
of  daven  yeafflf  eneeptiiig  eae  dwrt  tann  of  a 
couple  of  months  at  a  district  school,  because  I 
could  not  be  spared  from  the  farm  work.  After 
hearing  my  story,  the  kind  professor  welcomed  ma 
to  the  glorious  university — next,  it  seemed  to  me, 
to  the  Kingdom  of  Hwivcu-  After  a  fevr  weeks  in 
the  preparatory  department  I  oxtered  the  fresh- 

Doing  odd  jobs  daring  die  term  and  work- 
ing in  the  harvest  fields  in  the  summer,  Ifuir 

maintained  him«elf  at  tlio  ii!iiv"rsity  for  four 
years;  but  pursued  those  studies  toward  which 
he  waa  attneled  n&m  than  a  ngnlar  eonna. 
He  waa  inteveated  in  all  the  acienoes,  and 

particularly  in  botany  and  gmlogy.  It  wa.s 
in  his  botanical  studies  about  tlicse  Madison 
lakea  that  he  iirst  learned  to  wander.  Upon 

leaTiBg  the  Qnironity  Hinr  aaja:^ 

«  IMd..  pY'-  275-76. 

T  "  My  Boyhood  and  Youth, ' '  pp.  886-287. 


IVom  dw  top  ef  a  fam  on  the  noirtli  side  of  Laka 

Mendota  I  gained  a  last  wistful,  lingering  view  of 
the  beaatiftil  nnivani^  grounds  and  building 
wbera  I  had  wpmt  ao  many  hungry  and  happy  and 
hopefiU  days.  There  with  streaming  eyes  I  bade 
my  blessed  Alma  Mater  farewelL  But  I  was  only 
leaving  one  university  for  aaothar,  the  Wisconsin 
JMm^  tm  the  tTaifVMUar     the  Vilderwssa. 

John  Muir's  life  work  waa  tiiat  cf  aa  ea« 

j)lorer  atid  a  student  of  nature.  His  travels, 
bc^iuuing  in  the  region  of  the  Greet  Lakes 
shortly  after  leaviqg  the  onffenity,  eattended 
Unrou^Iiout  the  worldf  and  continued  to  old 
ajre.  His  journeys  carrli-d  him  to  Kut;t«ia, 
Siberia,  Africa,  Australia,  South  America, 
and  oOer  nmote  regions  little  visited  the 
ordinary  trsfdar.  But  his  contributions  to 
kuowlcd^^o  were  mainly  due  to  his  Studies  in 
California  and  Aluaka, 

It  was  inevitable  tiiat  alter  teadiing  Oali- 
fomia  Muir  ishould  bo  drawn  by  an  irresistible 
attraction  to  the  Sierra  ^Terada.  His  first 
visit  filled  him  with  burning  eutbtuiasm;  and 
during  some  ten  Tears  he  atodied  the  flora, 
the  fauna,  tiie  glaciers,  and  t}ie  topography  of 
that  Bup<»rb  range.  His  study  of  aniiuals  and 
plants  was  not  that  of  ^st^natic  biology — 
the  interior  stmetmres  or  methods  of  life 
growth — indeed  was  very  uulifo  tiiat  in  the 
biolopicftl  laboratories  of  tlio  present  day.  His 
interests  were  rather  in  the  habits  of  the  plants 
and  animals  and  their  relatione  to  their  neii^ 
bors  and  to  their  environmsnti  Each  animal 
or  plant  as  an  individual  was  a  8ubj<N7t  of  in- 
terest to  John  Muir.  The  mighty  silver  firs, 
the  sugar  pines,  tiie  Douglas  simieee  and  the 

gigantie  sequoia  were  ever  inspiring  iiim; 
and  he  never  ceased  t/»  write  of  their  beauty 
and  t^ir  majesty.  However,  he  was  no  less 
moved  by  the  dwarf  oedars,  pines  and  oaks, 
which  near  the  timber  line  canied  on  a  brave 
Btruffgle  through  the  years  against  the  terrifio 
storms  and  prolonged  cold  of  the  heights. 

The  wonderful  variety  and  beauty  of  the 
flowers  of  the  Sierra  also  deeply  stirred  him. 
With  enthusiasm  he  sought  and  admired  each 
species,  whether  found  for  the  first  time  or  an 
old  friend. 

The  animals  and  their  habits  thrilled  him 
with  delight.  There  have  been  no  move  ap> 
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praciative  nKtme  studio  ever  written  than 
that  of  the  cheery,  dauntless  '^mc-'^tor,  ths 
water-ouzel  aud  that  of  the  iiveb',  demoustra- 
tb«k  «nd  pugnaakms  Douglas  sqiiimL  Ja 
■hnrt,  his  study  of  planto  and  anunals  was  an 
appreciation  of  them  as  objects  of  nature, 
such  as  have  been  made  by  only  two  othtf 
Aimricana,  John  Bmonghs  and  "Eaaj 
Thoireau;  and  Muir  woiAiad  on  a  far  larger 
scale  tlinn  either.  He  waa  ana  ci  tlia  gxoat 
interpreters  of  nature. 

Muiv'a  interpratetlon  of  plant  and  animal 
life  IB  ahvaya  hitmanistic  without  being  false 
or  scntimentnl,  m  has  Ix-cn  too  frequently 
true  of  the  modern  nature  writers.  The  rigid 
aeiantifio  man  reads  liia  deaoriptiona  "rnth 
pleasuve;  and*  while  they  are  clothed  with 
human  warmth,  he  finds  them  in  aooonl  with 
strict  truth. 

But  John  Moif's  most  pfofonnd  emotioii 
was  aroused  bj  magnificent  scenery,  and  this 
ho  always  saw  in  ita  xelationa  to  sky  and 
cloud. 

The  Sienm  Btfnkda  he  thus  efdionuaes:* 

Moog  the  eastern  margin  of  the  Great  Valley 

of  California  risfX-  the  mighty  Sierra,  miles  in 
height,  reposing  like  a  smooth,  cumulus  cloud  in 
the  mmny  Sky,  and  so  glorioasly  eokmd,  and  aa 

lununoiiH,  it  so.^incil  to  he  not  cluflu'il  with  light, 
but  wholly  composed  of  it,  like  the  wall  of  some 
edMtiai  d^.   AloBg  ibB  top,  and  wtondtng  a 

good  way  down,  you  see  a  pale,  pearl  gray  ht'U  of 
saow;  and  below  it  a  belt  of  blue  and  dark  purple, 
narkiBg  tlw  eztenaloB  of  the  fOrests;  and  tioag  the 
Laso  of  tlie  ranjje  a  liroail  liolt  of  nisi'  pnrple  and 
yellow,  where  lie  the  miner's  goldfields  and  tha 
foothill  gardens.  All  these  eolorad  belts,  blending 
smoothly,  make  a  wall  of  li^;ht  inefTal'ly  fme,  and 
as  beantifal  aa  a  rainbow,  yet  firm  as  adamant. 

It  ■eemed  to  ma  tin  8ierm  sboold  1m  ealied  not 
the  Nevada,  or  Snowj  Range,  but  the  Range  of 
Light.  And  after  ten  jcrtrs  spent  in  the  heart  of 
it,  rejoicing  and  wondering,  batkiag  in  its  gloritiuit 
Hoods  of  lights  seeing  the  sunbursts  of  moniiig 
among  the  icr  peaks,  the  noonday  r.adiance  on  the 
trees  and  rocks  and  snow,  the  llush  of  the  alpen- 
glow,  and  a  fhonaaad  daaldiig  waterfalls  with  tiieir 

marvelous  abundance  of  irised  sj'ray,  it  still  Fooms 
to  1110  nljovo  all  others  the  Hauge  of  Light,  the 

8  "The  Mountains  of  Oslifomia,"  Joto  Mvir 

(The  Century  Co.),  pp.  4^ 


most  divinely  beantlfttl  «f  ell  the  mimwtsfii-ljbstis 

I  have  ever  seen. 

J^uir's  explorations  of  the  Sierra  brought 
to  tiie  iniblie  as  never  before  the  wonders  of 
its  ziTer-woru  ravines,  its  enormous  gleeiev^ 

cut  canyons,  its  niitrhty  cliffs,  and  its  craggy 
peaks.  From  the  fiery,  dusty  foothills  to  the 
white  gnmite,  SDOW-Qorered  crests,  he  knew 
the  Sierra  as  an  intimete  friend ;  and  throu|^ 
hi?  visid  writing's  lie  eommunleated  his  glow 
to  all  admirers  of  the  sublime  in  nature. 

After  years  of  dimbing  in  the  Sierra,  the 
magnificeuee  of  Alaska  attracted  Muir,  and 
four  times  he  visited  that  region.  Ilis  cjcplora- 
tions  there  repr^eut  the  most  important  part 
of  his  geographic  work;  they  added  modi  to 
the  knowledge  of  the  Alasloni  coast.  A  nimi- 
ber  of  important  inlets  were  mapped,  the 
chiefest  of  which  is  Qlacicr  Bay.  In  the  lat^ 
ter  was  disooreved  the  majestto  ^der  wMeli 
bears  Muir's  name,  a  mighty  stream  of  ice, 
in  its  broadest  part  twenty-five  milea  wide  and 
haTing  two  hundred  glacial  tributaries.  As 
compered  with  this,  the  greatest  ni  ^  A^ine 
glaciers  is  a  pigmy. 

Muir's  eh)H«>  observations  upon  the  motion 
and  work  oi  glaciers,  first  the  small  ones  of  the 
Siena,  end  bter  the  mi^^ity  ones  of  Alaske, 
were  important  contributions  to  thehnowIedgB 
of  these  great  apents  of  erosion. 

Huir  saw  that  the  mountains  of  the  Sierra 
end  Alaska,  while  appsienlly  fmnratehle  and 
unalterable,  are  now  being  shaped  by  the  same 
processes  that  foriuc-d  them.  Storms  which 
drove  the  ordinary  human  being  indoors  were 
an  ardent  invitatioii  to  John  Mnhr.  Of  one  of 
(he  atoms  of  the  8i«m  he  writes:* 

It  was  easy  to  see  that  only  a  small  part  of  the 
lain  reached  the  ground  in  the  form  of  drops. 
Most  of  it  was  tlMBhsd  late  dBsl7  sprsj,  Hke  thst 
into  which  small  waterfalls  are  dirided  when  thoy 
dash  on  shelving  rocks.  Nevar  have  I  seen  water 
eoming  from  tt»  sky  la  dsnaer  or  mora  paisiMiate 
streams.  The  wind  chased  the  spray  forward  in 
choking  drifts,  and  compelled  me  again  and  again 
to  seek  shelt^  in  the  dell  copses  and  back  of  large 
trees  ta  rest  and  eateh  aiy  braeUL  Wherever  I 
went,  on  ridges  or  in  hollows,  enthusiastic  water 

»'"Iba  Mouaiaiaa  of .  Calif  oniia»"  John  Mair, 
pp.  868-«S. 
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sttn  fladwd  and  gurgled  ■bout  my  maOm,  Mean- 
ing a  wild  winter  flood  in  Tosemite  when  a  hun- 
dred waterfall*  came  booming  and  ehanting  to- 
gether and  lined  the  grand  valley  with  a  inallh 
roar. 

After  drifting  an  hour  or  two  in  the  lower 
woods,  I  set  out  for  the  summit  of  a  hill  900  feet 
Ugll»  nifll  ft  view  to  getting  aa  HMr  the  heart  of 
the  ««torm  as  possible.  In  order  to  reach  it  I  had 
to  cross  Dry  Creek,  a  ttibutaiy  of  the  Yuba  that 
goes  mwUiif  aloof  tlia  Itaae  of  flw  bill  «b  ilM 
northwest.  It  was  now  a  booming  river  as  large  as 
the  Tuolnmne  at  ordinaiy  stages,  its  current  brown 
^fidi  iiiiiitng«imid»  woAod  down  fron  Buuy  a 

"claim,'' and  mottled  wltli  sluico  lxixes,  fence  rails, 
and  that  had  long  lain  above  its  zeach.  A 
•Km  foofbridgo  atratdiod  asrcMB  it,  now  aeazeely 
above  the  swollen  current.  Here  I  was  glad  to 
ttngor,  gaiing  and  listening,  while  the  storm  wa«  in 
ita  riahsat  mood — the  gray  rain-flood  above,  the 
brown  sCvw-llood  benr-.qth.  The  language  of  the 
river  was  scarcely  less  enchanting'  than  that  of  the 
wind  and  rain;  the  sublime  over  boom  of  the  main 
bouneing  exultant  current,  tiio  swash  and  gWB^  of 
the  eddies,  the  keen  dash  and  clash  of  heavy  waves 
breaking  against  rocks,  and  the  smooth,  downy 
hoah  of  ahaHow  eoriOBta  feeliag  fbab  waj  thnmi^ 
the  willow  thickets  of  jn^rgin.  And  amid  all 
thia  varied  throng  of  sounds  I  heard  the  smothered 
bumping  and  tnmblhig  of  bonldeni  on  the  bottom 

as  tliey  were  shoviuj^  and  rolling  forward  againat 
one  another  in  a  wild  rush,  after  having  lain  atill 
for  probably  100  yean  or  noMi 

It  i»  al  tibtt  tiflM  of  Btom  that  the  large 
mnic  d  ormmii  is  done.  The  great  storm  of 

the  year  may  do  more  work  than  all  the  other 
atorma  of  the  year;  aud  possibly  the  great 
iloiiil  of  tiie  century  more  work  than  all  the 
odur  Btorms  of  the  oentnxy. 

John  Muir's  explorations  of  the  Sierra  and 
in  Alaska  were  done  alone.  He  had  no  pack 
train ;  his  entire  outfit  he  carried  on  his  back, 
a  aadc  of  bread  and  a  padcase  of  tea  fnr  food 
(as  lonj?  as  they  lasted),  his  scientific  instru- 
ment.'? and  hin  note  book  eonstitxited  his  load; 
he  had  neither  rod  nor  gun,  usually  no  blanket^ 
and  aeldom  a  tent  «nM|it  when  ehaaoo  'direw 
liim  in  with  others. 

This  means  to  tho«e  wlio  hove  been  in  the 
moantaina  and  on  the  glaciers  that  Muir  was 
wot  for  days  and  nighta,  tliat  throo^Kmt 
maqj  aj^te  Iw  waa  ooldi,  tiiat  lie  waa  fre- 


quently hungry;  yet  to  tbe^e  discomforts, 
wrhieih  woaM  be  intolerafale  to  a  leea  Imitdj 
man,  Ifuir  appeared  oblivious. 

Climhing:  in  the  mountains  by  one's  self, 
as  did  Muir,  is  one  of  the  most  exacting  of 
the  pfayaical  arts.  The  oemiprofeesional 
climbers,  who  climb  in  order  to  vn-ite  artidea 
for  niarrn7iTtt"'>;,  irn  with  not  les??  than  two  pro- 
fesiiiouui  guides,  the  tluroe  being  roped  to- 
getber.  (Mj  tiioae  wbo  hvn  don*  filfmbing 
win  appreciate  hov  vn^Sn  axe  the  two  metik- 
ods.  When  three  are  roped  toprether,  if  one 
makes  a  mistake,  in  all  probability  his  life  is 
saTed.  When  a  man  is  dimbitig  alone  on  a 
steep  or  vertical  clifF,  his  first  mistake  is 
likely  to  be  hh  last.  Neither  hand  nor  foot 
can  be  moved  except  wiUi  the  exercise  of  siire 
judgment,  and  wiA  the  aioeat  preeiaioii. 

Itm  waa  aUe  to  do  what  he  did  only  by 
possess!  nj?  a  most  wonderful  combination  of 
clear  eiy^  unfaltering  nerve^  and  limbs  of 
great  «far«iv&  and  enduranee.  John  JCuix^ 
books,  in  the  natter  of  personal  aafatr,  aie  in 
marked  contrast  with  those  of  many  mountain 
climbers.  One  finds  danger  only  occasionally 
mentioned.  la  order  to  anireeiate  Hnir'a 
marrekna^  almoet  xmcanny  skill  as  a  climber, 
it  is  necessary  to  go  to  the  writings  of  others 
who  have  had  the  good  fortune  to  see  Muir  at 
work.  With  remarkable  speed,  unflagging 
eneagy,  and  nerves  unshaken,  he  would  elimb 
on  dangerous  ground  for  twelve,  fourteen  or 
sixteen  hours  without  re?t;  and  on  one  re- 
markable occasion  when  a  life  was  at  stake 
his  mountain  work  extended  throughout  the 
nll^lt^  during  which  he  had  not  only  himself  to 
§ruide,  but  to  lead  and  carry  his  crippled  friend 
over  very  difficult  ground  in  the  dnrlmnM. 

The  same  qualities  were  ahown  in  Miiif^a 
gladal  work.  To  explore  glaoiera  alooe^  and 
especially  tinknown  glaciers,  rtviuires  prent 
agility  and  endurance,  constant  skill,  steady 
coolness,  and  never-failing  watchfulness.  To 
jump  innxunerable  crevaaaea,  to  eroes  thoae 
too  wide  to  jvnp  oa  ioe  faridgeai  axe  a  severe 
strain  upon  the  nerves  of  any  man;  and  yet 
Muir,  on  one  of  his  trips  of  exploration,  drag- 
ging a  heavily  loaded  atod  ever  the  rough  iea 
or  pnehing  it  ahead  of  him  aeroaa  1ih»  iee 
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bridges,  worked  day  after  day  ■lone  on 

vast  glacier  that  boars  Ins  name. 

The  man  who  goes  out  to  the  wilds  alone 
IB  a  true  lover  of  nature,  not  a  lip  worshiper. 
Tho  mighty  focooto  an  oomotiines  so  aoundloM 
that  the  ear  hears  only  the  circulating  blood; 
at  other  time?*  arc  n  tumultuous  mass  of  toss- 
ing boughs,  swaying  liuibs  and  crashing  trankik 
In  fho  impeiutnlda  daTlmew  of  the  foreeta 
at  night,  it  ia  aa  if  the  eye  did  not  exipt  .  hut 
the  tense  ear  may  catch  a  myriad  mingled 
sounds — the  moaning  of  the  trees,  the  falling 
of  ^  mien,  uid  tlie  jojM,  weiid,  at  ongxy 
criM  of  fowl  and  heutL  In  tho  day  the  eye 
inay  sweep  ovfr  the  endless  plain,  leap  a  hun- 
drt'd  miles  to  the  distant  mountain  peak,  or 
attempt  to  penetrate  the  gray  miii  lianging 
mUheeravaMof  AegladoM.  Toboakma 
with  natOM^  oppressive  and  terrifying  to  the 
city  bom,  wns  a  delicious  pleasure  to  Muir. 
Indeetl  it  was  with  almost  delirious  joy  thut 
he  felt  himself  to  be  a  part  o£  the  handiwork 
of  the  Almighty.  To  him  di^  •i** 
flower,  tree,  bird  and  beast— all  waPO  m«ni£«a- 
tations  of  a  unifying  God. 

The  great  public  service  of  John  Muir  was 
lead  ing  the  nation  through  hia  wxitingi  to  ap- 
pMciata  the  grandaur  oi  our  momitaina  and 
the  beauty  and  variety  of  their  plant  and  atii- 
mal  life,  and  the  consequent  iie(«>j*sity  for 
holdmg  forever  as  a  heritage  for  all  the  peo- 
ple the  moat  pieeiona  of  tfa«M  gnat  soeoie 
aioai.  Fkohably  to  hia  leadership  more  than 
to  that  of  any  other  man  is  due  the  adoption 
oi  the  policy  of  national  parks. 

Of  a  man  who  is  likable,  it  is  a  common* 
piaea  to  aay  that  aU  triio  knew  him  loved  hhn; 
hut  this  was  so  intenaety  tme  of  Muir  that  one 
feels  he  .-)  .)ulJ  have  n  stmnprer  word  tliau 
love.  Fur  liis  friends,  mingled  with  love,  were 
ardent  admiration  for  his  tall,  thin,  ainewy 
fnm%  and  ahnoat  wonhip  for  the  inner  fin 
tdliieh  humed  upon  hia  strong  and  noble  face. 

The  stor>'  of  Stickeen  rereals  the  adorable 
qualities  of  the  man  as  well  as  the  finer  qual- 
ities of  a  dog.  Here  are  tiie  imprcsdona  of  hia 
oompanion*  the  missionary  Young,  to  whom 
Httir  told  the  atory  of  Stiekaan  after  that 


Hiemorable  day  and  amning  iipon  Taylor 

Glacier:" 

rinallr  Muir  broke  the  sUenee.  "Yoa's  »  brave 
doggie, ' '  Le  said.  8tick«en,  who  eotM  rmt  yal  ba 
induced  to  eat,  responded  by  a  glance  of  one  eye 
nni^  a  feeble  pooading  of  tba  Idaakat  with  Us 
heavy  tail. 

Than  Ifolr  bagan  to  talk,  and  little  by  UHOt, 

hetwcen  pips  of  cofTw,  the  story  of  the  day  was  un- 
folded. Boon  memoriea  crowded  for  utterance,  aad 
I  Ibtened  till  nldaigH  eotraaeed  by  a  tmmm/lm 
of  vivid  dfscriplions  the  like  of  whirh  I  have  never 
heard  before  or  since.  The  fierce  nuude  and  grau- 
dsur  of  fbe  ctonn,  the  axpaiMa  of  lee  niXk  ita  be- 
wildering crevasses,  its  inysti'rioiis  <'oiitortioa%  Ita 
solemn  voices  were  made  to  live  before  me. 

mm  Hulr  dsaerlbed  bis  nareoafag  ea  tba 
narrow  island  of  ice  surrounded  by  fatlionileA<) 
OWvasM^  with  a  knife-edged  sttver  eorring  deepiy 
*'like  the  eable  of  a  sospeasioB  bridge"  diagonally 
across  it  as  the  only  means  of  wmpe,  I  shtiddered 
rit  ills  periL  I  held  my  breath  aa  he  told  of  the 
terrible  risks  ho  ran  as  he  cut  his  stepa  down  the 
wan  of  ice  to  the  bridge's  end,  knocked  off  the 
sharp  edge  of  the  slivpr,  hitched  across  inch  liy  inch 
and  climbed  the  still  more  difficult  ascent  on  the 
other  aide. 

rttit  when  be  told  of  Ptipkeen cries  of  despair 
at  being  left  on  the  other  side  of  the  crevasse,  of 
Us  benrie  Jstemriwattoa  at  laafe  to  do  or  iOb,  of 

his  c-iiroful  |>rogrt's«  across  the  sliver  as  he  braced 
himself  against  the  gusts  and  dug  his  little  clana 
into  the  iee,  aad  of  bis  pawtoaate  lenibdoa  to  tha 

heights  of  exultation  when,  iutoxicatod  hy  his  es- 
cspc,  he  became  a  living  whirlwind  of  joff  ^wrhrng 
aboat  in  amd  griatianS)  Aoating  aad  aanaadag 
<'8avad,  aavadt tha  taazB  stNanad  down  my  faaa. 

It  was  eqieeially  fitting  that»  in  leoognitioii 

of  Muirs  prrcat  public  st-rvic©  to  conservation 
through  advancing  the  movomeat  for  the 
maHSmL  of  foreat  raaarvca  and  nataonal  parha» 
the  TTniveraity  of  Wisconsin,  nmny  years  after 
liis  rofrTc?tful  farewell,  f;rant<^d  him  her  highest 
academic  honor,  tiie  degree  of  doctor  of  laws. 

It  ia  indeed  fortoneta  and  noat  appropriate 
that  through  the  deoadea  and  eenturiea  to  vuua^ 
the  youth  nf  tliG  university  may  behold  this 
beautiful  bronae  bust  which  has  so  faithfully 
caught  the  thoughtful  oountenance  of  Muir, 
ea  if  in  tneditatfon  qpon  ^  meaning  of  ^ 

10  <<  Alaska  Days  witb  J«ha  Mvlr/'  0,  HaU 
Tonag^  ppb  187-88. 
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order  of  the 'universe — which  so  prolifically 
croatea,  which  so  lavishly  destroys,  ami  which 
through  innumerable  alternations  of  life  aud 
death  in  some  mystarioiu  way  erar  dinfes  to 
hit^MT  Uuqgi.        Objmm  B>  Yak  Jbn 


SCIENTIFIC  EVENTS 

SCHOOL  or  m  oememal  BDueAnoN  board 

Di;.  Orrs  "W.  CAr.nwEix,  now  heatl  of  the  ile- 
partmetit  u£  natural  sciences  in  the  school  of 
(Mlucation  of  the  University  of  Chicago,  has 
been  apiwinted  director  of  a  mm  elementazy 
and  socoiidary  school  to  be  estahlishod  by  the 
General  Education  Board  in  connection  with 
Teachers  College,  Columbia  University.  The 
genenl  managenient  will  be  vested  in  an  ad- 
Tiiliustmtive  committee  eomposed  of  Tunies  E. 
Russell,  de&a  of  Teachers  College;  Dr.  Cald- 
well, V.  Everit  Macy,  Mrs.  Willard  D.  Straight, 
Felix  IL  Warburg,  Arthur  Turabnll,  George 
E.  Viiirent,  Wi'r  kliffc  Rose.  Charles  P.  How- 
land  aud  Abraham  i'lexner,  subject  to  the  au- 
thority of  Colun^ia  University  and  Teaoben 
Oollegeu  Hm  plans  contCTq>late  discarding 
Latin  r^;  r!  Greek,  which  will  be  ruplaoed  in  the 
curriculum  by  modem  lan^uage^  Frencht  Ger- 
man and  Spanish.  Sdenoe  is  to  have  a  more 
prominoit  plfl(»  than  in  l^e  ordinary  schooL 
The  school  is  understood  to  be  planned  to  carry 
out  the  ideas  set  forth  in  Br.  Abraham  Flex- 
ner's  essay  "  The  ICodexn  SdMoL*  The  an- 
nouiici'Du-nt  giTen  out  hf  the  Genenl  Educa- 
tion Board  says: 

Orgaoisdd  z«ereatioDf  play  and  games  will  be 
pifovided  for.  Ooostaat  efforte  will  be  made  by 
IIMNUU  of  individual,  clan  and  school  oxoursion^i,  by 
msent  of  ptetores,  lantent  slides,  charts,  maps, 
dwp  and  laboratory,  tpeeial  reading  matter,  and 
diseuaaions  to  give  the  pupils  rafflflient  contact  with 
their  natural,  industrial,  sodal,  eeonomie,  voca- 
tional and  domestic  environment  so  as  to  derivs 
the  basis  for  their  school  work  from  roal  sitoa- 
tiona,  and  thus  make  school  work  constantly  real 
to  them.  The  school  will  frankly  discard  tiiat 
theory  of  education  kaown  as  ' '  formal  discipline, ' ' 
and  will  tmflCTtake  to  swiirr  training  Ihrough  the 
careful  and  thorougli  !>tud.v  of  »ul)jcctH  which  are  iu 
tkflouelves  valuable.  It  is  believed  that  a  BUMik 
more  effective  discipline  can  be  thus  secured. 

The  new  school,  which  will  open  with  part 
of  ita  clasifieK  iu  the  fall  oi  li^lT,  will  admit  buys 


and  girls  from  6  years  of  age  up.  It  is  stated 

that  tuition  fees  will  be  moderat*^  and  that 
there  will  be  free  and  partly  free  scholarshipe. 

TBB  SSWAmO  L.  TUDPBAV  POUKDATIOM  POK 
BBSXAKCB  AND  TBACHINa  IN 

TUBERCULOSIS 

Ak  endowment  fund  has  been  created  as  a 
memorial  to  the  late  Dr.  Edward  L.  Trudeau, 
to  peqietttate  hia  name  and  to  oontinve  tiie 
scientific  investigations  that  were  a  life-long 
interest  of  the  American  pioneer  in  tubercu- 
losis reaearck  The  income  is  to  be  devoted  to 
theloUowinff  pmpoooa; 

1.  To  maintain  labevatofiaa  and  «ugj  on  re- 
search into  the  aatOM^  wmnt  Md  tinnfiiieiit  «f 

tuberouloaia. 

&  To  maintain  Mgidar  ocmisne  of  lailnedan 

for  i>li,vHiciana  and  others  in  the  most  adTUMd 
knowledge  of  the  above  subject,  uudar  the  name  of 
the  Trodean  School  of  Tuberculosis, 
a.  To  offer  young  phyHdaas  the  opportonity  to 

engage  in  research  work,  while  undergoing  tn>a(- 
meat  for  the  disease,  through  the  establishment  of 
iialMUipe. 

The  truteea  of  Hm  Trademi  Sanatorium  are 
to  edndaister  thia  fnad^  with  tiia  aid  of  en  ad< 

visory  council  of  distinguished  investigatort 
and  t<?aehers,  consistinir  of  Professor  William 
H.  Welch  and  Professor  Theodore  0.  Janeway, 
ol  Johns  HtrpUsa  ITnirenity;  I>r.  HenuHUi  ]£ 
Biggi^  New  York  State  oonunisaioner  of 
health ;  Dr.  William  IT.  Park,  director  of  lab- 
oratories, Xow  York  City  Health  Department; 
Prof^sor  Theobald  Smith,  director  of  the  de- 
partment of  animal  pathology,  BoekefsIIer  Jn- 
.«t.Itnte;  Professor  Warfield  T.  Longcope,  Co- 
lumbia University;  Professor  Thomas  McCrae, 
JefFerson  Medical  CoUt^e,  Philadelphia,  Pa.; 
Dr.  John  H.  Lowmau»  Western  Bescrve  Uni- 
vemtyt  Cleveland,  0^  and  Dr.  Vineent  Y. 
Bowditch,  of  Boston. 

The  plans  for  researches  in  tuberculosis  are 
comprehensive  in  their  sa)pe,  including  the 
fields  of  dinioal  and  lahoratory  eoqierimenta- 
tion.  The  edentiflo  study  and  treatment  of 
this  disease  under  condition.s  favorable  for  the 
continued  obfservation  of  patient s  with  the  beat 
iueilitie^  ubtaiuable,  will  be  eucuuraged  iu 
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ereaej  vny.  Olinioal  and  laboratory  woik  will 

be  carried  on  under  experienced  direction,  with 
the  aini  of  enlisting'  the  interest  of  phy.^icians 
and  others  in  the  solution  of  many  problems 
awaitinir  atiidy. 
The  faeflitiee  for  fewaieh  an  aa  fblloiint 

1.  The  Trudeaii  Sanatorium  Mi-dii  al  Departnieiit 
(ISO  bed«)«  induding  tbe  Infimiary. 

(a)  The  OUidcd  Labemtoiy. 

(b)  Hie  BaMsrch  Laboratoty. 

(c)  The  X-Bajr  Laboratory. 

(d)  The  Statistical  Department. 

S.  The  Safaaae  Laboratoiy.   (In  tte  villaie  of 

Baranac  Lake.) 
3.  By  cooperation  with  the  various  tuberculosis 

sanatoria  and  hoeirflala  ia  the  vldaity,  eUs* 

lea]  unil  labomtnry  facilities  SM  availallle 

in  the  following  institutions: 
(•)  The  State  SanatorHua,  ttajt  Brook,  880 

(i)  The  Stony  Wold  Sanatoriaia,  150  beds. 

(e)  'The  Oebriflls  Sauafeorfaun,  70  beds. 

(li)  Tlie  "Reroiition  Hospital,  20  he.ls. 
(e)  The  Saint  Maiy's  Hospital,  20  beds. 

AWASOS  AND  PRIZES    r  TiB  PAKXI  ACADXIIT 

OP  SCIENCES 

The  oommitteev  as  we  learn  from  Nature, 
haa  had  to  exanrine  thirteen  requeata  for  gnmta 

from  the  Boiiapurte  Fund.  The  following 
grants  are  recommended:  (1)  Chnrlea  Alhiard 
(4,000  francs),  for  continuing  the  publication, 
in  oonjnaetion  with  JeaaiMl,  of  the  aoten- 
tific  rrsults  of  three  expeditions  In  eastern 
Africa  (1&03  to  1912).  (2)  M.  Bondroit 
(2,000  francs),  for  collecting  the  material  in 
France  neoesaaiy  for  llie  oonatitntiott  of  a 
fauna  of  French  ants.  (3)  Pierre  Lesage 
(2,600  francs),  for  the  contintiation  of  his  ex- 
periments on  the  plants  of  the  coast  zone^  and 
in  paitiotilar  hia  reaearctea  on  the  tnuumiad* 
bility  of  the  cthaxncters  acquired  by  plants 
watered  with  salt  water.  (4)  T]\e  Tonring 
Club  de  i  ranee  {3,000  francs),  lo  contribute 
to  tiie  eatabliahmmt  of  the  new  botanic  gar- 
den  nt  I«utazel  (Havtee-Alpes).  (5)  Camillo 
Sauvnpcau  (3,000  frnnrs),  fur  cxtrniling  to 
thf  iipecies  of  Laminai  ia  of  the  Mediterranean 
and  the  Channel  the  remarkable  disooveriee  of 
the  anther  on  the  development  of  •  tia^ 
dea  whieh  grows  in  the  Bay  of  Biaoay.  (6) 


Bm.  Tigovonz  (8,000  fnneaX  to  eonbdhnte  to 

the  pordiase  of  apparatus  UMfal  for  the  OOik- 

tinuBtion  of  his  intorestinj?  re«pftrches  on  the 
State  of  silicon  dissolved  in  metals.  (7)  Raoul 
Bayeia  (8,000  franca),  to  ud  him  in  oontina- 
ing  his  researches  on  the  physiological  effeeta 
and  tho  therapeutics  of  hypodermic  inj«x:tionB 
of  gaseous  oxygm.  The  author  proposes  to 
■tody  experimentally  tiie  action  of  fajpodennio 
oxygenation  on  the  defensive  reactions  of  the 
orgranifm  nprninst  npjjliyxia  and  against  infec- 
tions. (8)  Joseph  Lais  as  a  contribution  to  the 
expense  of  photogravoxea  lelating  to  the  photo- 
graphic chart  of  the  heavens,  the  ooppcr-platoa 
to  hecome  the  pmptxtr  of  the  Paria  Obaervn- 
tory. 

The  cenmittee  has  in  reserve!,  after  paymmt 
of  theae  gnnta,  56,000  franca. 
Among  prizes  awarded  hy  the  •*i'**">y  wore 

the  following: 

The  Jean  Beynaud  prize  to  late  Hexui 
Amagal^  for  Hba  whole  of  hie  wmk;  the  Bmon 
de  Jocst  prize  to  Ernest  E.*ehin)iron,  for  his  re- 
searches ou  the  sound  plienomena  produced  by 
cannon  and  projectiles;  the  lioullevigue  prize 
to  Edniond  Bordage^  for  his  afendiea  on  the 
fauna  and  flora  of  Ktuinon;  the  Henri  de 
Parvillc  prize  to  Au)?u?te  Barbey  fl,000 
francs),  Louid  liaveueau  (5(X>  francs),  Daniel 
BeDet  (600  fianoa),  and  E.  Hbntorio!  (MW 
francs) ;  the  Lonchampt  prize  to  lOle.  Tl^rteo 
Robert  (2,500  francs),  for  her  researches  on 
the  function  of  calcium  salte  on  the  growth  of 
plants,  and  H.  Bnaquet  (1,600  franca),  for  his 
physiological  and  pharmaco-dynamical  to> 
searehes;  the  Wilde  prize  to  M.  Maneuy 
(2,000  f ranos)  and  Oarrigou  (2.000  fraiMa), 
for  the  whole  of  thair  worlc;  tlie  Oamliii  prina 
to  M.  TwrnaoHtf  for  hia  novel  applieatioaa  of 
reinforced  concrete;  the  Qustave  Roux  priae 
to  (the  late)  Michel  Lonprehambon  (S.OOO 
francs),  for  his  geological  and  petrographical 
work;  the  Tiioilet  priae  to  Adolphe  Bichard; 
the  l4Umelongue  foundation  bet^voen  Mmos. 
Cusco  and  Riick;  the  Lai>lace  and  Rivot  prize 
is  not  awarded;  the  Tremont  foundation 
(1,000  francs)  to  Charles  Frcment,  for  hia 
work  on  the  defonnationa  of  metab  sobmittad 
to  strcasea:  the  Qsgner fonndation  to  A.  Cnaudo 
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(2,000  fmuia)  unA  lOla  I  lotevleo  (iJOOO 

francs) ;  the  Jerome  Ponti  foundation  to  MM. 
Battaiulier  and  Trabut,  for  their  botaoioal 
WD>k  in  nortlum  Africa. 


SCIENTIFIC  NOTES  AND  NEWS 

Thb  French  Association  for  tho  Advancre- 
uxent  of  Science,  in  order  to  -^"1^1  the  provi- 
•ioDft  «f  its  oonstitotioo,  beld  n.  general  ai- 
temUy  at  Fans  on  October  28,  when  the 
president.  M.  Emile  Picarti.  made  an  address, 
in  which  he  discuaeed  German  and  Fimah 
contrtbutiona  to  acienee. 

Sib  Bobert  Hadfocld  baa  been  deoted  pnti- 
dent  of  the  Faradaj  Soeiet^v  London. 

Bb.  Ellsworth  Huntinotom,  of  Milton, 
ICass.,  has  been  elected  president^  and  Fro- 
faaaoT  Jobn  W.  Hanibbecgar,  of  tiie  TJvint- 
sity  of  Pennsylvaoia,  Tice-pMatdant  ol  the 
Ecological  Society  of  America. 

At  the  meeting  of  the  Society  of  Directors 
of  Physical  Education  and  Colleges,  held  in 
Neir  York  on  Deoenober  39,  Dr.  Joeei^  E. 
Raycrofl)  Fkiaoeton,  K.  waa  decled  paeai- 
dent. 

Tub  New  York  State  Scien(»  Teachers' 
Aeaoeiatitni,  in  omiTeatioii  at  fiyneuaa^  dMae 

Profesaor  B.  0.  Oihba,  of  fhe  department  of 

physics  of  Cornell  Univerpity,  as  its  president. 

Db.  Babton  Warren  Evebmann.  dir(?ctor  of 
the  Muaeun  of  the  Califomia  Academy  of 
Sdeneea,  baa  been  eleetad  president  of  the 
Oooper  Ornithological  Clob. 

PROTTSSOR    ROLLA    ClINTOIT    CaRPENTER,  of 

Sibley  College,  Cornell  University,  has 
aigne4  bia  vealgBation  to  take  edtoet  at  the 
md  of  this  academic  yeai.   PrafBaaor  Oar* 

penter  will  reach  the  apro  of  sixty-five  on 
J«no       1917,  tho  day  before  commenoement. 

Tu£  isatioual  Institute  of  Social  Sciences 
baa  amrded  medala  of  the  aoeietr  to  Fko- 

feseor  M.  I.  Pupin,  of  Columbia  University, 
for  his  work  in  mathenisitK'nl  physics  and 
electrical  engineering;  to  burgeon  Oeneral 
'Wniiain  O.  Gtniae,  for  bk  nork  In  atanqnoff 

out  y^ow  fever  in  Cuba  and  Panama,  and  to 
Dr.  George  W.  Crile.  of  Clevehind,  for  his 
contributions  to  surgery  and  allied  sciences. 


Ttas  0.  K.  Warran  OoamnHCee  of  Oe  Aaw 

ican  Academy  of  Arts  and  Sciences  has  made 
an  additional  grant  of  $150  to  Professor  R.  F. 
Brunei,  of  Bryn  Mawr  College,  for  the  con- 
tmnatioB  of  hia  Toooareh  on  the  rdatioiL 
tween  the  constitution  of  •tiphatfai  ndioib 
and  their  chemical  affinities. 

Henrv  N.  Ogden,  professor  of  sanitary 
engineering  in  the  college  of  civil  engineering 
of  Oomall  TTniTerai^,  baa  been  Teeppointed 
a  member  of  tlie  State  Public  Health  Coim- 
cil  by  Governor  Whitman.  Professor  Ocrden 
waa  made  a  member  of  thia  council  when  it 
waa  created  in  1913.  Befine  that  be  bad 
been  for  seven  yean  ta^ffintit  to  the  elate 
board  of  health. 

The  Bur^u  of  fisheries  has  engaged  the 
aemeea  of  Dr.  N.  J*.  Gardner,  of  the  Univer- 
atlgr  of  California,  for  comprehensive  inveati- 
gations  of  the  marine  alpai  of  tlie  Pacific 
coast,  with  reference  to  their  more  &de<),uate 
vtOiaatioa  and  Mr  xaktaon  to  iiahariea. 

IWUKtt  Hinna  A.  SsB,  of  the  depart- 
ment oi  biology  of  the  lTniT«Mity  of  Michigan, 
who  wag  {^ranted  a  three  years*  leave  of  ab- 
sence for  the  purpose  of  doing  some  experi- 
mental for  tiie  United  Btatea  Bobber 
Company  at  their  plantation  in  Sumatra  and 
in  the  botanical  garden  at  Buitenzorf?  on  the 
island  of  Java,  has  returned  to  the  United 
Stataa  owing  to  laek  <rf  laboratory  eqmpmeBt 
due  to  the  present  war,  and  will  continue  hia 
work  in  the  New  York  Botanical  Garden. 

"We  learn  from  Nature  that  Mr.  F.  A.  Stofk- 
dale,  director  of  agriculture^  Mauritius,  h&& 
been  appointed  by  the  BritieiL  Seovetaiy  of 
State  for  the  Colonies  director  of  agriculture^ 
Ceylon,  and  Dr.  H.  A.  Tempany,  provemment 
chemist  and  superintendent  of  agriculture  for 
the  Leeward  Islands,  haa  been  appointed  to 
anoeeed  Ifr.  F.  A.  Stockdala  aa  dinotar  of 
airriculture,  Mauritius. 

On  December  25,  Dr.  Charles  L.  Parsons, 
chief  cbemidt  of  the  Bureau  of  Mines,  re- 
turned from  a  ten-weeka*  trip  in  Europe^  Aa 

a  representative  of  the  War  Department,  Dr. 

Par^son?  vifited  Norway,  Sweden,  Kn?land, 
France  and  Italy,  to  make  a  study  of  nitrogen 
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fisatiou  processes.  He  was  offwod  unusual  op- 
portunitiee  for  studying  the  dieaioal  fadof- 
tries,  especially  those  whow  derdapment  has 
resulted  from  the  Europonn  war.  He  also 
viaited  the  clay  deposits  and  the  tin  and  tin 
oanoentntunL  ivoika  mt  Oomvall,  England. 

PaoniKtt  Vnsoif     Kniioaa*  «f  Stanford 

University,  continues  his  work  of  overseeing 
the  feeding  of  the  Belgian  people  for  aimtlicr 
aix  months.  This  gives  him  a  year  and  u  hall 
ol  tttis  work  as  ftrst  aasiatant  to  his  Staafnd 
coUeagne,  Herbert  Clark  Hoover. 

T)n.  G.  H.  A.  Clowks,  diroctor  of  the  Grat- 
wick  Kesearch  Laboratory,  spoke  on  "  (Jol- 
loidal  Equilibrium"  at  Hie  meetnig  of  tke 
IndiaOA  Section  of  the  American  Chemical  So- 
ciety on  December  8.  Dr.  Wilder  D.  Bancroft 
will  addr^  the  Indiana  Section  on  March  9, 
and  Dr.  £.  Y.  McOoDum  on  May  11. 

Dr.  Lu  N.  Bolus,  prcaident  dt  flie  Amari- 

can  Society  of  Mechanical  Engineers,  visited 
the  University  of  Illinois  last  week,  to  give  an 
addreaa  to  the  faculty  and  students  in  the  col- 
kgtt  of  eiupaeeriiiffi  on  the  aubjeot  of  ''The 
Belfttiim  of  Bttelenaar  to  Denoerati^.'* 

Phofessok  Douglas  W.  Johnsox,  of  Colum- 
bia University,  addressed  the  American  Pliilo- 
sophical  Society  on  January  5,  on  tho  subject, 
*'  The  Strate^e  Gaograiilv  of  tlia  Balkan  Cam- 
inaign." 

TnK  death  has  occurred  at  his  home  in  New 
iiocbcUe,  N.  of  H^iry  Gordon  Stott,  past 
president  of  the  American  Inatitate  of  Elec- 
trical Engineers  and  of  the  American  Society 
of  Mechanical  Eiu^neers.  He  waa  bom  in  the 
Orkney  Islands  V^^^^- 

BoB£EO£AU  BuCHA.N>A>',  computcr  iu  the  U. 
S.  Naval  Oboamtory  fiom  1879  to  191€^  tke 
author  of  works  on  mathematics,  astronomy 
and  genealogy,  died  on  December  18,  at  the  age 
of  seventy-seven  years. 

Tbb  Bkv.  Bbotbbr  Chbtsootom  (Joseph  J. 
Ckmleu),  professor  of  philosophy  and  pajfbkolf 
ogy  at  ;Maiih,Tttan  Collegie^  died  on  Jannaiy 

24,  M^'cd  fU't.\  -four  years. 

Mk.  Juan  J.  KuDHiuubic,  ui  Guatemala  City* 
Guatemala,  diod  on  December  9t,  agod  aofoitgr' 
five  jeors.   Ifr.  Bodrjgnea  for  maagr  years 


studied  and  collected  the  fauna  of  Guatemala, 
and  was  wsU  known  to  natmaliats  as  As  die- 
oorarer  of  many  new  and  interaating  mtaciaa. 

Mk.  Williak  ifARRioT,  for  forty-three  years 
assistant  8«»orctary  of  the  British  Meteorolog- 
ical Society  and  for  thirty  years  editor  of  the 
Mtieoniogical  Beeordt  died  on  Deeaniber  28^ 
at  the  age  of  sizty-ei^  years. 

Srn  Edward  Burkett  Tm  >■!  Hon.  D.C.L., 
M.A.,  formerly  keeper  of  the  Oxford  Univer- 
sity Mnaetim,  professor  and  rsadar  in  anthro- 
pokgy  and  professor  emeritus^  died  at  Wel> 
lington,  Somerset,  on  January  2. 

Captain  F.  C.  Sklot-s.  known  for  his  zoo- 
logical expluratiuus  in  Africa,  has  been  killed 
In  action  in  Eaat  Africa,  aged  aizty>llve  yaass. 

Sin  E.  B.  TvLOR,  professor  emeritus  of 
anthropolofry  in  tLe  University  of  O.xford, 
distinguished  for  hiA  publicatiouB  in  ethnol- 
ogy, died  on  January  2,  at  tha  age  of  ei|^- 
four  years. 

Db.  J.  Little,  Kegius  professor  of  physic. 
Dublin  Dniveraity,  baa  died  in  kia  eigktietk 
year. 

Db.  B.  R  Porrnra,  thsFinnidKatomologist, 
died  on  November  87  ait  tiie  age  of  for^  years. 

UNIVERSITY  AND  EDUCATIONAL 
NBWB 

A  vu.  kas  been  intradnoed  into  the  stste 

legislature  of  Arkansas  providing  a  bslf-mill 
tax  for  the  University  of  Arkansaf*.  The  bill 
ha»  been  recommended  by  the  tnisteea  of  the 
nnivenity  and  approved  by  tiis  govenur. 

Two  industrial  fellowabipa  for  the  chemia* 
try  of  iudiarubber  have  bef?n  oj*tal)lisl)ed  in 
the  Univ^sity  of  Akron,  provided  by  the 
Goodyear  Tire  and  Robber  Company  and  the 
I-  ir«.¥«tone  Tire  and  Bobber  Company.  Theee 
fellowshiiw  are  of  thn  value  of  |f,00.  and  the 
holder  may  subsequently  enter  the  employ  of 
tlie  company. 

Thb  building  of  tke  Snnterian  Laboratory 

of  the  Johns  Hopkins  Medical  School*  com- 
pleted at  the  eo-t  of  1115,000.  hn'^  now  h«>n 
opeuL-d.  Aecurdiug  to  the  J uumai  of  the  Aitier- 
loan  JCedioal  Asanoiation,  ihft  building  is  oon^ 
neoted  "bj  tunneb  witk  tke  medical  sebool  and 
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thft  physiological  building.  On  tlie  first  floor 
are  the  medical  libnrj  and  the  department 
of  art  tt  applied  to  tnedieine.  Wozk  at  die 
laboratory  ia  dixeefeed  by  a  committee  of  pro* 
feasors  and  instructors  of  the  medical  schooL 
Dr.  Milton  C.  Winternitz  is  chairman  of  the 
oommittes^  and  has  a  laboratory  on  the  fourth 
floor.  The  second  floor  has  been  leased  to  the 
Carnegie  Einbryologit-al  Institute.  Tlie  tliird 
floor  will  be  devoted  to  work  in  clinical  medi- 
dne  and  children's  diseases  and  the  fourth 
fiooa-  to  the  pathological  department. 


DISCUSSION  AND  CORRESPONDENCE 

MOTXCfi  OP  POSSIBLB  SUSPENSION   OF  THB 
maUM  0»  HOHSIVCLATtntB  IH  THB  CABB8 

09  HOLOTHUPTA   7-T<*  VS  PHYSALIA 
taox,  AND  BUUAOSCHIA  1833  VS. 

HOunmiiiA  nvi 

Ik  accordance  with  the  reqnjvsmmts  pre- 
scribed by  the  International  Congress  of  Zool- 
ogy, notice  to  the  zoological  profession  is 
hsnbgr  giireii  that  en  or  about  Ootober  1, 1917. 
the  undersigned  proposes  to  reooonmend  to  the 
International  Commission  nn  Zrrlr>picnl 
Komenolature  that  the  rules  be  suspended  in 
tile  fbDowiag  eases : 

Holoihuria  Linn.,  1758  (type  phymlis),  v». 
Phi/salia  LnmnroV.  I'^oi  (t\7)e  pelogica).  The 
effect  of  suspension  wiU  be  to  retain  Physalia 
as  generie  name  for  the  Portugese  man  of  war. 

BofiadtdiM  Jaeger,  1833,  v«.  BoMhwia 
Bniguiere,  1791.  The  effect  of  the  siisponsion 
will  be  to  retain  Eolothuna  for  the  sea  cu- 
eiiniben* 

The  motion  for  saspsnsioB  nwilwdes  <he  fol- 
lowing points: 

1.  Suspend  the  rules  in  the  case  of  the  generic 

names  in  question; 
1  FeHnanflnOT  r«jeot  StiMktina  17M»  tTpe 

phpsalis; 

t.  Validate  Physalia  ISOI*  type  fiilagicQ  (syn. 
phusalit  1158); 

4.  Aeeopt  Hehtkuna  as  dating  ham  Bra* 

gui^e,  1791,  despite  the  esietsnoe  of 
TTolothuria  1758  (if  rejected) ; 

5.  Said  suspension  in  not  to  be  construed  as 

iavalidating  any  apeoifie  name. 
The  grounds  advanced  for  suspension  will  be: 
(•)  A  strict  applioation  of  the  mles  in  these 


cases  will  result  in  flTestoi  oonfoiioti  tiian  mi* 
formity,  because 

(&)  The  cases  involve  a  transfer  of  generie 
names*  almost  nni-versally  aooepted  in  the 
sense  giren  above  since  1791  (for  JfoIolWlft) 
and  since  1801  (for  Physalia),  to  f^nera  in 
other  groups  in  cozmection  with  which  they 
have  been  vsed  hy  only  a  very  fsw  airiihon 
during  more  than  100  years. 

The  undersigned  cordially  invites  zoologists 
to  commtmicatOi  not  later  than  September  1, 
1917,  to  him  or  to  any  other  member  of  ibe 
commission,  either  their  approval  or  disap- 
proval of  the  propoeed  action. 

0.  W.  SnLia, 
Becreiainf  io  Oommiuion 

DO  THS  FOWLKK'S  TOAS  AND  THB  AllBBICAM 

TOAi»  mxHtBrnp? 

NoTiNO  a  commtmieatioii  under  "  Discus^^ion 
and  Correspondence'*  on  pages  463  and  404.  of 
the  September  29,  1916,  issue  of  SctENCE,  as 
TOgavds  the  oong  of  Bufo  fowleri  Pttn.,  I 
would  say  that  in  over  fifteen  years  of  experi- 
ence as  observer  and  student  of  Amphiltians, 
I  have  never  been  able  positively  to  trace  the 
dear,  trilled  song,  lasting  from  10  to  80  see- 
onds,  to  any  but  the  American  toad,  Bufo 
americanus  Le  Conto.  In  any  large  collection 
of  both  species,  where  both  occur  together, 
there  are  individnalB  which  seem  to  oomhiae 
the  external  characteristics  of  both 
In  the  study  collection  of  the  American  Mu- 
seum of  Natural  History,  Kew  York  City, 
fteve  ars^  for  instance,  a  mmiber  of  toads 
which  at  flrst  glance  would  be  identified  as 

Ptifo  ftmfn'rnnxis.  They  ha\  e  the  large  kidney- 
shaped  parotoids,  divergent  cranial  crests, 
spotted  belly  of  B.  americanus,  but  also  the 
Aort,  abrupt  profile^  proportionally  narrow 
head,  and  much  finer  texture  of  skin,  e8i)ecially 
that  of  the  belly,  of  B.  fowU  ri.  The  color 
pattern  alone  can  not  always  be  relied  upon,  as 
B,  ofnerieciiMis  often  haa  the  narrow  median 
pale  line,  the  distinct  black  spots  arranged  in 
lonjr'tndinal  rows,  gonictiTTT^'i  confluent,  and 
the  peculiar  greetiidli  gray  ground  color,  of 
B.  fowler^  Mid  vice  vena,  B,  fewlsrj  has 
sometimes  the  reddish  brown  ground  color, 
with  indistinct  vert^ral  streak  and  but  few 
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scattered  black  gpots  and  ipotted  undenidea  of 

B.  amerieanui.  All  this,  in  conjunction  with 
Mr.  H.  A.  AllRrd'3  notes  and  observations, 
would  lead  one  to  believe  that  both  speciee  are 
eloMly  related,  and  that  they  poaaiUy  intar- 
breed  occasionally,  these  forms  with  llie  char- 
acteristic marks,  eUs^  of  both  qpeaus  nprasont- 
ing  the  hybrids. 

In  eonehiaioii  I  will  state  that  llie  typteal 
B.  amencanus  and  the  ^rpical  B.  fowUri  differ 
in  the  followiiift  cliaracttTs.  ba.'^c<l  on  examina- 
tion of  hundreds  of  specimens,  corering  a  pe- 
ziod  of  ten  or  mm  Team: 

Bufe  amtHomm  La  Oonte 
1*  Head  Inroad,  profiladaplBg  towards  tip  of  sDOat 
S,  Cranial  eraata  alwi^  divargiag  from  Htm  aoa* 

trils. 

8.  BUb  «ofina  witk  aomparatHvty  laifa  iMttd 

warts,  often  arranged  in  rows  or  g^o^P'.  tho 
former  on  the  back,  the  latter  on  hind  limba. 
Tb»  nBdarddsi  aio  nion  or  Ism  giamlar. 
The  larger  warts  ofton  have  fpfaj  t^B*  a^a- 
cially  in  large  females. 
4.  The  l^ia  aio  ttont,  aad  nataatsfy  tiia 
foot  inrgo  aaa  tUok,  the  Hagan  laUiar  abort 
and  thick. 

Bm/o  foKleri  Putnam 

1.  Head  aarrow,  very  tliick,  profile  abruptly 
rooadad  tonarda  tiw  tip  of  the  snout 

8,  Cranial  crests  sometimes  parallel,  often  fu.>»e(l  In 
the  T^H""*!  forming  a  distinct  lump  between 
thaafae.  TUa  nam  aaean  la  B.  oawridOMu. 

3i,  Skin  finely  granular  above,  with  gronpa  of 
larger  warts.  These  warts  are  never  spiny  in 
tUa  apadai.  The  rate  ridaa  ava  attiNr  very 

finely  f,'raniilar  or  entirely  Bmootli. 
4.  The  1^  are  longer,  in  proportion  to  the  body, 
Oaa  of  A  oaiaHaMMM,  fha  loot  Is  laChar 
^Hfl^^^if^  flageia  and  toes  are  lon^  and  Blender. 

BlCHABD  DSCKSBT 

N.  T.  ZoouMKUi.  Pane, 
Niw  ToKK  Out 

THE  POPULAR  NAMES  OF  NORTH  AintBXCAN 
PLANTS 

To  THK  EnrroR  of  Soienck  :  In  the  eo\^rso  of 
our  work  here,  considerable  niunbers  of  plants 
are  frequentlT  sent  in  bj  teacilun  to  be  named, 
and  doubtless  many  similar  revwrts  for  in> 

formation  are  received  by  offiwrs  of  the 
provincial  governments  and  the  experiment 


fltationa  thronghont  the  TJnited  States.  In  re* 

plying  to  such  enquiries  the  Latin  name  of  the 
species  is  always  given  and- the  English  name 
where  such  exists.  It  is  clear,  however,  that 
pupila  in  the  pnblie  schools,  ae  wdl  ae  many 
of  their  teachers,  do  not  and  can  not  r^son- 
ably  be  expected  to  take  any  interest  in  or  to 
remember  the  Latin  names  of  plants.  This 
being  so,  it  is  biglily  dsdnble  tiiat  eresy  90* 
cies  of  plant  inhabiting  the  United  Statea  or 
Canada  should  liare  an  English  name.  It  is 
further  desirable  that  the  name  should  not  be  a 
loeal  ona^  bnt  sbonld  be  applieable  to  the  plant 
wherever  it  ia  found,  from  the  Atlantic  to  the 
Pacific  ocean.  If  po.-^siblo,  tlie  name  should  be 
such  as  to  distinguish  the  plant  from  allied 
species,  the  name  bsing  based  on  aoone  stmo- 
tiirul  character  soak  as  height,  hairiness,  color 
of  flowers,  et<?. ;  or  on  tb©  habitat,  such  aa 
marsh,  mountain,  wood,  etc.;  or  on  its  use  in 
the  ssrrioe  of  man,  Indian  names  iAmi  sooh 
exist  being  adopted. 

Where  different  penera  have  the  same  Eng- 
liah  nam^  some  quailing  word  will  be  qpe- 
eially  neosssaiy«  For  eocainple^  fifeweod.m^ 
xnenn  either  SrteMUcs  Ineradfolia  Ral,  or 
Bpilohium  angiutifoUum  L.  Thiss  ambiguity 
would  be  removed  by  calling  the  f  ormor  white 
fireweed  and  1^  latter  purple  fireweed. 

In  order  that  saeh  Qpesies  of  plant  may  ban* 
an  English  name,  it  Tvould  be  necessary  to 
draw  up  a  list  of  the  species  inhabiting  the 
United  Statss  end  Canada,  and  it  asams  to  Hie 
prssant  writer  ^t  in  drawing  up  such  a  list 
a  very  wide  interpretation  should  be  given  to 
the  meaning  of  the  term  species.  At  the  pres* 
ent  rate  of  progress,  it  will  be  many  years  b» 
fore  the  "  North  American  Flora"— the  stand> 
ard  work  on  tlio  subject  for  this  continent — 
will  be  completed,  and  discussion  as  to  the  iim- 
ita  of  so-ealled  spedsa  may  be  erpeoled  to  ooo' 
tinue  for  n  much  longer  period.  ConaSQnantly, 
a  provisioiml  list  i<hoiild  l>e  issued,  no  ntt^mpt 
being  made  to  define  the  limits  of  a  species 
in  too  eritieal  a  manner,  the  popular  English 
namss  not  bsinff  suited  for  audi  fine  latino* 
tions.  The  common  English  name  should  be 
applied  to  aggregate  rather  than  segregate 
specioe.    ITor  example,  pipsissewa  or  prince's 


Digitized  by  Google ' 


PmUABT  2,  1917] 


SCIENCE 


115 


pine  should  be  vegaidad    «pp1ie«Me  to  eSAer 

ChimaphUa  corym5oM  Pursh.,  or  C.  occiden- 
talis  Rydb.,  the  two  speciea  into  wbi^  C.  um- 
itUata  l^utt  has  been  s^t  up  in  the  "  North 
Aanfawn  Hon." 

There  ii,  of  course,  room  for  discussion  ae 
to  the  best  method  of  procedure  to  adopt. 
Maoy  botaniste — especially  thote  wlu}  are 
new  eeOed  oa  to  mane  plants  for  the  general 
pnUio— 4|llite  satisfied  with  the  Latin 
names  alone,  and  from  them  in  all  probability 
no  assistance  can  be  expected  in  devising  Eng- 
Itsh  namea.  The  tobleet  is  one  that  might  ndl 
be  discussed  at  some  conferenee  of  Ameriean 
botanists*  as  it  mainljr  oonottns  ourselves 
alone.  J.  Adams 

GnmAb  SxprnMBivAit  Faai^ 
Ottawa,  Canada, 
NoTenber  21,  m« 

PROPULSION  BT  SURFACB  TSMtlOM 

To  TUB  Editob  of  Science:  In  November, 
1911,  I  described  in  your  columns  a  little 
SMtor  boet  -lAiBh  I  supposed  to  he  nerd.  A 
modsn  boat  only  a  ooiip3e  of  tm&ee  lon^, 
was  provided  with  a  stern  eonsisting'  of  a  alub 
of  soap,  and  when  placed  on  cleau  8till  water 
mofed  about  with  notieeable  rapidity. 

I  haTO  just  learned  that  !£.  Henri  Bevaux 
ennstructcd  an  absolutely  equivalent  craft 
many  years  ago  {La  Naturej  April  21,  188S). 
His  boat  was  made  of  tixtfofl  and  the  "  pro- 
peller "  waa  a  aoap  ol  oampliar  attaohed  to 
the  stem. 

Pray  allow  me  to  tender  to  H.  Bevaux  my 
apdkgies  and  oompliineuts. 


SCIENTIFIC  BOOKS 
A  8yhw  Factor  Table  of  the  Pint  Twelve 

ThovMnd  NunUten.    By  Huirt  Walter 

BcMBB.  Osniegio  Ibietitution  of  Waaliing^ 

ton,  1916.    Pp.  xii  +  119. 

Br.  Stager's  tabl^  are  intended  to  furnish 
the  possible  number  of  Sylow  subgroups  for 
sU  groups  whose  order  does  not  eaoeed  18,000. 
For  every  nnabcr  within  that  limit  are  listed 
an  the  divisors  which  are  of  the  form 
f     + 1)*  where  p  is  a  prime  greater  than  3 


end  k  is  greater  than  zero.  In  determining 
the  possible  nmnber  of  Sylow  snbgroiqps  eneh 

divisors  must  be  known  before  further  meth- 
ods are  applicabla  Thus  from  the  table  we 
lesm  that  1,080  is  divisible  by  3(1  X  8  +  1), 
8(8X8-fl).  8(18X8  +  1),  5(1X5  +  1), 
6(7  X  5  +  1)  and  5(43  X  5  -|-  1).  From  these 
results  we  know  that  for  a  group  of  order 
1,080  there  may  be  1,  4,  10  or  40  subgroups  of 
order  3^  and  1, 6,  89  «r  989  subgroups  of  order 
a.  The  exact  number  is  to  be  determined  by 
other  principles  of  group  theory.  The  table 
also  gives  the  ei^ression  of  eodi  aaniber  up 
to  that  limit  as  products  of  powers  of  primea. 

The  making  of  tables,  a  tedious  and  appar- 
ently mechanical  task,  is  of  the  highest  impor- 
tanoe  in  bH  branches  of  sdenoe.  It  is  likeily 
that  more  fxmdamental  theorems  have  been 
discovered  by  the  examination  of  listed  results 
than  by  any  other  means.  This  is  certainly 
true  in  tiie  theosgr  of  numben,  end  it  is  pos- 
sible that  wmtImcb  in  the  theory  of  groups  hafo 
not  made  enonph  use  of  this  method  of  inves- 
tigation. The  construction  of  tables  for  the 
Hieory  of  groups  is  especially  diffieult  on  ao- 
count  of  the  great  complexity  of  the  material. 
Only  brief  tables  have  hitlierto  been  nntlHr- 
taken  and  it  is  to  be  hoped  that  Br.  Stager's 
worik  in  iMs  dbreetioa  may  be  the  beginning 
of  a  vyetematio  oampugn  in  tiiia  important 
field. 

The  construction  of  an  extensive  table  al- 
most alwa^  brings  to  light  hidden  relations^ 
suggesting  new  theorems  for  investigation* 
In  Br.  Stager's  table  certain  numbers  are 
noted  which  have  no  divisors  of  the  sort  indi- 
eatsd  ebom  Bneb  nmnben  seem  to  resemble 
primes  inmaay  iia9%  and  in  peztieidar  thdr 
"curve  of  frequency"  seems  to  run  roufjhly 
parallel  to  the  corresponding  curve  for  prim<^ 
Br.  Stager  has  mode  a  study  of  these  numbers, 
and  has  added  a  list  of  them  to  the  limit 
of  his  table. 

The  author  is  to  be  coniarratulated  upon  the 
completion  of  so  important  and  formidable  a 
pieoe  of  work  "Wbile  the  revieww  baa^  of 
course,  not  checked  over  any  part  of  tiie  taUe 
ho  has  the  utmost  confidence  in  the  ncf^'irMcy 
of  the  list.  The  printing  has  been  done  by  the 
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jlhotognjAdo  methods  emjAoyei  by  the  Oar- 

negie  Institution  in  the  puMination  of  the 
Factor  Table*  and  the  List  of  rrimcs.  "Both 
the  author  and  the  ptibUshers  deserve  the  grati- 
tude of  0mj  km  of  acieinee  ia  pnttiag  in 
ihib  lumds  of  matfiaiiiatioiana  results  of  such 
permanent  valuei  D.  N.  Lifttit 

UHmowm  or  Cjjjraum. 

Feeding  the  Family.  By  Hart  SmURB  'RosaL 
Kew  York:  The  MarmHInn  Oompany,  1916^ 
Pp.  xyii4-  449,  illustrated. 
Many  faoton  oontrihute  to  the  welcome 
andL  a  book  as  Ihia  will  donbtleBa  reodre. 
World  conditions  aro  forcing  a  sonrcliiiif;  anal- 
ysis of  food  supplies.  Any  discussion  of  the 
subject,  however,  whether  for  the  purpose  of 
oonaemng  taAntxag  mtpiilias  by  redwnnc  mate 
or  of  increasing  the  supply  by  stinniLitinp 
production,  must  ho  based  on  an  amdcr^tanding 
of  the  relation  between  food  materials  and 
bodily  noedip  fat  the  food  Mquinment  of  lO,- 
000,000  families  is  but  a  simple  multiple  of 
the  food  requiremont  of  one  fainily.  Thrre  is 
a  fiprowing  disposition,  too,  among  those  who 
aet  for  themaelTea  aeriona  taaka  ia  life  to  be 
festive  under  small  ailments  wbidk  onrtafl 
working  hours  and  reduce  efficiency.  There  is 
a  demand,  therefore,  for  a  working  knowledge 
ol  poraoiul  hygi^ie^  indiidiiiff  sinpk^  vatioaal* 
«eU>foii]ided  xnlea  for  eating.  At  the  same 
time  great  new  Rvenues  for  instruction  are 
opcnitig  and  homo  economios,  including  the 
sdqeet  of  fooda,  ia  beini;  introduced  in  places 
undreamed  of  a  few  years  ago.  It  has  been 
irindft  part  of  the  instruction  in  universities 
and  primary  schools  and  is  being  taught  in 
remote  movntain  regions  by  extension  methods 
and  ia  orowded  oity  tenementa  by  viaiting 
booaeiteepers.  This  is  creating  a  demand 
among  instructors  for  reliable  handboolcs.  At 
the  same  time  it  is  creating  a  great  body  of 
iateQigmt  bousekeeiMn  ia  priTste  bomea  and 
in  imUie  institutioiia  wbo  axe  ready  end  aax- 
ious  to  make  tho9<^  firie  adjustments  !)Ot'^v,-vn 
food  fsupplies  and  family  neoJ-j  without  wliieb 
nation-wide  or  world-wide  campaigns  for  the 
eonserrmtioa  of  food  must  be  laxgely  ineffeo- 




Those  who  approach  the  spbjeet  most  intd" 
ligeotly  often  find         thqy  amst  use  one 

language — that  of  ('alorie?s  nnd  protein — in 
discussing  bodily  needs,  and  another — that  of 
bread  and  butter^  or  beoon  and  eggs — in  plan- 
ning meals  or  in  bnyiag  food.  Only  the  for- 
tunato  few  who.  nf  rourse,  inolude  tlie  writer 
of  the  book,  use  both  languages  with  equal 
faeiUtj.  Ifoet  people  need  two-part  diction* 
ariea  of  food,  by  means  of  wbieh  tbey  can 
cbnnpe  from  the  Lmjnmjrp  of  cnlonV?  and  pro- 
tein to  the  language  of  bread  and  butter,  and 
back  again,  if  necessary.  Such  dictionaries 
are,  to  be  8uie»  not  entiraly  new.  Many  books 
have  given  100-ealorIc  i^ortion^  in  terms  of 
common  food  materials  and  liave  recorded  in 
convenient  form  the  food  values  of  many  oom- 
mon  diafaes.  Years  ago  Mrs.  Bicharda  put 
much  of  this  material  into  chart  form  for  use 
in  t\iv  kitchen.  Tlio  time,  bowcrer,  was  not 
ripe  tbeu  for  nuch  iufurmatiou  and  the  plans 
were  nerer  much  elaborated.  Now  to  meet 
new  needs  Mrs.  Rose  bu  presented  a  large 
number  of  earefully  wnrked-out  tables,  the 
fruit  of  years  of  study  and  of  teaching.  By 
nss  of  tbem  tbe  reader  finds  not  only  the 
weight,  but  also  the  volume,  of  common  foods 
that  it  requires  to  funiit^h  a  definite  amount 
of  nourishment.  We  find,  for  example,  not 
only  that  it  requires  Si  onnoes  of  creamed  sslt 
codfish,  made  after  a  recipe  given  in  the  book, 
to  provide  100  calories  of  cncrpry  and  that  32 
of  the  calories  would  be  supplied  by  protein, 
bnt  also,  what  is  of  etven  greater  Tslne  to  ^ 
housekeeper,  that  this  amount  would  measure 
alnjut  one-half  of  n  cup.  ALrain  we  find  that  a 
familiar  recipe  for  cottu^e  pudding  would 
make  two  kwres^  6  by  4  by  l  j  inches  in  size; 
that  it  would  weigh  M  onnaes;  that  it  woaU 
5;ni)ply  ?,100  calories;  and  that  a  100-calorie 
l)ortion  woiihl  be  a  slice  If  by  2  by  2i  inches 
in  si£e.  Ill  general,  every  provision  is  made 
for  adjusting  food  supply 'to  food  reqniremeut 

The  food  rsqnirenients  of  paasons  of  diAv* 
ent  acre<?  nnd  nrriipation  are  carefully  pre- 
sented, and  family  dietaries  are  worked  out. 

The  subject  of  prices  is  subordinated  to  that 
of  food  Tilnss.  This  is  fortanats^  lor  food 
Tslues  are  permanent  while  prices  flnotoats 
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with  seasons  or  years  or  markets.  It  is  often 
noemary  for  tiie  nko  of  deanien  of  prcoonta' 
tion  to  deal  with  ptUset,  but  the  general  futility 
of  doing  so  in  demonstratt'd  Ly  tlu>  fact  that 
even  at  the  moment  when  this  book  was  pub- 
liahed  pvioes  ffiffared  wi^My  frtm  those  m- 
ported  in  the  chapters  on  the  cost  of  food. 
This  shows  the  neod  of  thorough  education  in 
food  values  and  we  might  almost  say  of  train- 
ing in  aritimietii^  whidi  will  enable  one  to 
see  the  moneiy  rdatioiM  of  food  for  oneself 
and  to  eompare  costs  m  prices  change. 

The  important  but  often  neglected  subject 
of  food  pMjudioet  is  most  lieppi^  tieeted  in 
"  Pood  for  OUldnn  ISght  to  Twdf  Teen 
Old." 

A»  Mxs.  Bofie  iwints  out,  only  a  few  wdl- 
oboseu  dishes  need  be  offered  et  any  one  meal, 

but  a  tendency  to  choose  a  single  dish  for  a 
mpal  find  refuse  everything  else  should  be  dis- 
couraged. In  adult  life  a  well-balanced  diet 
dmende  more  kinds  of  food  tiun  in  diiU- 
hood,  when  such  a  variety  of  dMBSDts  is  sup* 
plied  by  milk  alone,  ami  it  ia  a  fcrvnt  advan- 
tage to  have  been  so  trained  as  to  be  able  to 
take  fliese  in  ell  sorts  of  fonns.  Ifost  adnlts 
eat  in  groups  and  pronounoed  individual  like.^ 
and  dislikes  hare  prrcat  eeonomie  and  social,  if 
not  always  physiological,  disadvantages.  TTfl^^ 
the  pfoblems  of  the  food  proridar  arisen  not 
from  the  dtfieidty  of  seciu'ing  wholesome  food 
to  make  a  well-balaneed  ration,  but  from  the 
necessity  of  remembering  that  .  .  .  [individ- 
ual tastes  vary].  Tenth  is  the  time  to  culti' 
Tate  respect  for  aU  natural  foods  as  e  means  to 
phvMcal  and  mental  efficieiMSijr,  and  not  merely 
as  ticklers  of  the  palate.  .  .  .  Mof^t  food  aver- 
sions aro  acquired  in  early  life  when  the  sensi- 
bilities are  fcemest  An  eoetdent  at  the  table 
with  humiliating  congequences,  an  nnpleesant 
apsociation  of  a  foml  witii  illne?!'.  a  co^lpnrI.'^on 
with  something  disagreeable,  may  cause  repug- 
aanoe  laetlnc  for  yeers.  Sndi  arersions,  onoe 
aoqnired,  oall  for  petieooe  and  taot  and  may 
never  be  eomplctcly  ovcreome.  ...  It  is  worth 
while  to  take  thou^fht  as  to  how  to  keep  chil- 
dren's attitude  toward  tlieix  food  riitional." 

0.  F.  LuunnaoBX 


RECENT  PROGRESS  IN 
PALEONTOLOGY 

JiieerfobnileSii — Owing  to  disturbed  inter- 
national conditions,  the  nomber  of  foreign 
contributions  to  the  literature  of  paleontology 
is  almost  neg^ble.  In  this  country  the  moat 
important  vodk  on  the  invertebrate  division 
of  the  science  Is  oontnined  in  the  two  volumes 
on  the  I'l  prr  Cretaceous  of  Maryland,  pub- 
lished by  the  geologioal  survey  of  that  state. 
It  is  jDnstrated  by  a  handsome  aeries  of  platsa. 

Dr.  C.  D.  Walcott,  in  continuation  of  his 
studit^  of  Canihriau  peolopy  and  paleontology, 
has  pubLiahod  the  third  of  a  series  of  papers 
flwt  bears  ^  title  of  <*Oambrian  Trflobites** 
(BmUhKm.  MUc.  CoU.,  Pub.  No.  2420).  It  is 
aceompaiiied  by  23  excellent  plates.  In  tlie 
Proceeding*  of  the  U.  8.  NaUonal  Mitaeum 
IVofessor  T.  B.  A.  Ooofcerdl  baa  two  papers  on 
American  and  Britisb  fossil  insects.  In  Bul- 
letin 96  of  the  same  in.'^titution  Dr.  H.  S. 
Bassler  and  Ferdinand  Cauu  have  published 
a  "Synopsis  of  American  Ettilr  Tertiaigr 
Oheilostoaie  Bqroaoa."  Br.  A.  F.  Foerste  la 
author  of  an  important  memoir  on  the  TTpper 
Ordovioian  forniations  in  Ontario  and  Quebeo, 
published  by  the  Canadian  Geological  Survey. 
Some  new  Silurian  braehiopoda  £rom  Ifalne 
are  made  known  by  H.  S.  WiUiamB,  and  new 
01igoo*>ne  melluskf^  from  Georgia  are  described 
by  W.  H.  Dall,  both  papers  oontained  in  the 
ProcMiings  of  ikt  U.     NaHofuH  Jfusram. 

FM$9^  "Some  new  anatomical  featores  re- 
garding the  peculiar  arthrodiran  pcnii.^  TTomo- 
stetut  are  deserihe<l  by  Dr.  A.  S.  Woodward  in 
the  Journal  of  the  Torquay  Natural  History 
BoeMv.  Ktm  inrestigationB  on  British  Paleo- 
Z()ic  ganoids  and  lung-fishes  have  he<'n  con- 
ducted by  Dr.  D.  M.  S.  Watson  and  Henry 
Day  {Mem.  and  Proc.  Manchester  LU.  and 
PkH.  89Ct  VoL  60,  pt.  1),  and  the  letter  author 
haa  also  iasned  a  note  on  the  paraspbenoid  of 
a  Pakeouisoid  (Ami.  Jfty.  JTet.  Mui^  ToL  14^ 
pp.  42i-i;M). 

The  rumurkable  spirally  coiled  dental  organs 
of  ^ieopnbMi,  from  the  Permian  of  Bnsria, 
form  the  subject  of  two  oommilDleations  by  A. 
KarpinAy^  the  original  diaoofwer  of  theee 
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fluina.  A  new  qpeeiflfl.  H.  eUrd,  U  deMribed 

by  him  from  the  Artiiisk  heds.  The  reference 
of  this  genus  to  the  Ce.-'tracioiit  group  of 
^arks  seems  now  fully  warrauted.  Dr.  A.  S. 
Woodward  (Nattun,  YoL  98,  pp.  168-164)  haa 
also  discovered  evidence  which  substantiates 
the  vieu"  that  the  scf^nented  stroctures  known 
as  Ede«lua  form  the  symphysial  series  of  the 
dsntitioii  brionging'  to  Oompoittm-  m  Orodtt»- 
liie  sharks, 

Italian  science  suffered  an  irreparable  loss 
in  the  death  last  April  of  Profe^r  Frances 
Bawaxii,  of  Naples.  A  fine  tribute  to  Ma 
memory,  with  a  list  of  his  numerous  papers 
on  fossil  fiphM  and  oth<»r  onhjects,  has  re- 
cently been  published  by  his  colleague  Geremia 
lyCSnamo,  and  another  by  G.  de  Lonnao. 

Oomparatively  little  has  been  added  to  our 
knowledge  of  fossil  fishee  from  'N'orth  America 
dnring  the  year.  Dr.  X>.  M.  Lambe  has  de- 
wribed  a  few  ganoids  from  the  strata  «i  Lower 
Triassic  age  near  Banff,  Alberta  {Trans.  Roy. 
8oc.  Canada,  Vol.  10),  and  othors  from  the 
Coal  Measures  of  Linton,  Ohio,  have  been  in- 
vestigated by  L.  Hussakof  (JfitU.  Amer.  If w. 
Nat.  Hist.,  Vol.  35).  A  report  upon  the  col- 
lection of  fossil  fislie<^  contriinr^  in  the  U.  S. 
KatioQai  Museum  has  recently  been  published 
by  C.  B.  Eastman  (PnM.  U,  B.  NaL  Mw., 
YoL  69).  It  includes  deseripdona  of  a  num- 
ber of  new  species. 

An  indispensable  reference  work  which 
brings  together  the  titles  of  all  publications  on 
the  sttbjeot  of  fisbes,  living  aaid  fossil,  iaoliid- 
ing  their  anatomy,  physiolopry,  embryology  and 
systematic  relationships,  is  the  newly  pub- 
lished Eibliography  of  Fishes,  by  Dr.  Bashford 
Dean.  The  eoQeetion  of  the  titlea  fw  the 
authors'  Tolume  of  this  work  is  the  result  of 
twenty-five  years'  unrrmiittinpr  labor.  [C.  R.  E.] 

Ampkibiant  and  Beptilea. — ^Dr.  B.  S. 
Hoodie^  importaat  iDonograpb*  on  fhe  Goal 
ICaasoiea  Amphibia  of  North  Amerioa  ade- 
quately summarize?  and  illustrates  the  numer- 
ous and  highly  varied  typ^  of  the  oldest  well- 
known  land-living  vertebrates,  whfeh  aie  &at 
for«hadowed  by  a  single  footprint  from  the 
Upper  JDevonian  of  Pennsylvania.  The  am- 

t  Oansgle  last,  WaaUBftoiif  1916,  Pub.  No.  SSI. 


phibians  of  the  Oarbonif  orons  age  were  mostly 

swamp-living  furnis  embracing  small  newt-like 
and  s^pentiforin  types;  there  were  also  larger 
animals  related  to  the  Labyriuthodouts  of  suc- 
eeediag  ages. 

The  amphibians  and  reptiles  of  the  "Red 
Beds "  of  Texas,  New  Mexico  and  elsewhere 
are  very  fully  discussed  in  a  monograph  by 
IWessor  B.  O.  Oaae.*  After  dsseribing  the 
geography  and  environments  of  Permo-Oar* 
bonifcrous  times  the  author  gives  an  extended 
analysis  of  the  fauna,  in  which  he  discusses 
the  food  eivplr  and  food  habita»  as  well  as  the 
terrestrial  and  aquatic  adaptations^  of  these 
animals.  A  majority  of  the  forms  were  partly 
aquatic  and  more  or  less  raptorial  and  camiv- 
orous,  but  some  fed  npon  inseots^  odiara  ppop 
mollusk%  and  others  to  some  extent  upon 
plants.  The  author  discusses  the  conflict  be- 
tween the  defensively  and  off^tsively  armed 
tsrpes  end  shows  iJiat  many  of  the  anqphibiaaB 
and  reptiles  were  so  overspecialixed  that  they 
became  extinct  at  the  end  of  this  period.  Two 
of  the  reptilian  families  and  one  type  of  am- 
phibians devdoped  eioessively  long  spinse  on 
the  back  which  the  author  believes  to  ham 
been  useless  to  tlicr-e  animals.  He  ?ii"'rr,^4t« 
that  owing  to  the  abundance  of  the  food  supply 
and  to  the  perfeetioB  of  tiie  weapons  of  offense^ 
the  surplus  vitality  thus  generated  was  used 
■Ti  the  continued  elaboration  of  certain  stnic- 
tuTt^,  which  were  possibly  useful  in  their  in- 
ception, but  finally  became  elements  of  weak- 
nesB^  and  led  to  the  eitttnetion  of  the  gxoop. 
The  monograph  is  accompanied  by  many 
restorations  of  these  animals,  by  full  faunal 
liHta  and  by  a  welooine  disciission  of  the  dassi- 
fieatioii. 

Professor  S.  W.  Williston  also  continuea  bis 
investigations  of  American  Permian  verte- 
brates.^ He  gives  first  a  full  description  of 
the  skoll  of  Piudi^,  a  eolylosawiaa  reptile 
wholoh  letaitts  e  very  primitive  skull-pattern, 
and  secondly  an  invaluable  and  well -illustrated 
synopsis  of  the  whole  fauna  of  Pemian 
amphibians  and  reptiles.   Theee  foima  eon- 

»  Carnegie  lust.,  Waahington,  1915,  Fob.  No.  207. 
s  CiMtr.  WoOter  Miumm,  YoL  1,  Nou  9,  pp.  16S- 
886.  GUssgo,  1916. 
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tinoe  to  yUid  tataxf  fMte  of  gnat  norpiiolog- 

ical  interest.  For  example,  the  author  liolds 
that  the  ahuost  uuiveimlly  accepted  view  of 
the  origin  of  the  sternum  or  breast-bone  from 
the  fusion  of  th«  distal  and  Tentral  ends  of 

dor«al  rib?  in  the  niid-line  id  qiiite  incorrect 
and  that  the  conditions  in  the  early  vertebrates 
prove  conclusively  that  the  steruuin  has  btitiu 
derived  rather  throng  the  fusion  of  the  "Ten- 
tral  ribs,"  or  gastralia,  which  were  not  carti- 
laginoiis,  but  dermal  bones,  arranged  orig- 
inally in  many  row»  of  small  rhomboidal  oaai- 

ICorpbolog-ical  interest  is  also  predomiiiailt 
in  Mr.  D.  if.  S.  Watson's  description*  of  the 
braia-case  in  Eryops  and  other  Permian  types 
wUeh  liad  an  cgrtreouily  hm  and  primitiTO 
tgrpe  of  brain  and  inner  ear.  New  Permian 
amphibians  and  reptiles  of  South  Africa  are 
described  in  a  series  of  pax>er8  from  the  Trans- 
▼aal  Kuenm  hy  Dr.  Van  Hoepen,*  and  from 
the  South  African  Ifoeeutn  by  Hr.  S.  H. 
Ilaughton."  The  amphibians  include  most  of 
tihe  groups  f  oimd  also  in  the  Permian  of  North 
Amerioa.  Myriodon  and  Skin»tudni$,  wUdi 
mre  allied  to  the  American  Eryopt,  are  npro* 
eentixl  by  nearly  complete  skeletons. 

Licutmaut  R.  Broom  continuee  his  deacrip- 
tfon*  <rf  SoQlii  Afrioaa  Triagaie  amphibiaa 
specimens  in  tiia  Biittak  Unteum.  Ho  alao 
describes  several  new  anomodont  reptiles. 

Two  thecodont  reptiles  of  South  Africa  are 
deacribed,  respectively,  by  Dr.  Van  Moepen* 
and  Mr.  Hani^ton.*  Of  these  ^pAanoradbiM 
is  a  primitive  reptile  remotely  allied  to  the  an- 
c&stoTs  of  the  Phytosaurs,  Dinosaurs  and  other 
reptile  with  two  temporal  arches. 

Several  new  Pfaytotanrs  of  the  Trias  of 
Texas  and  adjoining  states  are  described  by 
M.  G.  Mehl."   Of  these  long-snouted,  gaval- 

«  Btdl,  Amtr,  Jfiis.  NaL  HigL,  Vol.  36,  pp.  611- 

636. 

•  Amrn.  TramMomt  Mv»^  Yd  5,  No.  1^  pp.  186- 

149. 

•  Ann.  South  African  Mu$.,  Vol.  12,  p.  65. 
'free;  £ooL  Bot.  Mtoa,  mt,  pp.  9BB-m, 
«  Ann.  Trnnnvaal  ITlW,  T«L  5,  NOi.  1»  p.  Bl. 

•  Ibid.,  p.  98. 

»B«a.  I7tt<v.  OJMhoma,  8er.  5,  pp.  6  aad  £6; 
Joar.        Yfll.  tt,  Ne.  Fotk-ICM. 


like  fbnnt»  Jfoeharoproiopiif  and  Angisti- 

rhinxis  are  represented  by  very  pood  skulls. 
The  same  author  has  discovered  an  ancestor 
of  the  South  American  caiman  in  the  Oligo- 
eene  of  South  Dakota.** 

Among  the  .sanrnpod  dinosaurs.  Dr.  Hol- 
land'- has  brielly  dest-ribcd  a  new  species, 
Apaiosarm  louisa,  discovered  in  the  great 
qoany  near  Jeneen*  Utah,  fiom  -whicb  the  Oar^ 
negie  Museum  has  recovered  a  vaiy  impor* 
tant  series  of  dinosaur  skeletons. 

Mr.  Bamiun  Brown  continues  his  deecrip- 
tUma**  of  the  varied  dinoaavr  fauna  of  the 
Oretaceous  of  Alberta,  deMiibSag  Bevcral  new 
types  of  duck  bill  dinosaurs,  one  of  which  ia 
ancestral  to  the  crested  dinosaiir  Saurolophus. 
The  same  author  deseribee  a  TCmarkaUy  weU- 
pieservod  skeleton  of  another  crested  dinosaur 
which  had  a  high  skull  crest  resembling  that 
of  a  cassowary.  Some  notes  on  the  marine 
Trianie  reptilian  fauna  of  Spitdbetgenareeon- 
tributed  by  Carl  Wiman  in  a  paper  recently 
published  by  the  Univeisitgr  of  Oalifomia.** 
[W.  K  Q.] 

BMk. — ^A.  prdiminai7  nolioe  of  a  naady 
complete  skeleton  of  a  gigantic  foaol  bird 
allied  to  Diatryma  from  the  Lower  Eoeene  is 
contributed  by  W.  D.  Matthew  to  the  American 
Museum,  JourruA  for  Hovember  of  fhia  year. 
Xt  waa  a  oontemporary  of  the  well-known 
four-toed  horse  EohippiU  and  comes  from  the 
same  formation  in  Wyoming,  it  equalled  the 
moas  of  New  Zealand  in  bulk,  but  had  a  gi- 
gantic head  with  enonnoua  eempwad  beak 
like  the  South  Aninricnn  fossil  bird  Phoro- 
rhachos.  A  further  description  of  this  re- 
markable creature,  together  with  its  probable 
jdattona  to  otiier  entimeC  avian  groupa^  waa 
presented  by  Dr.  Mattfhevr  and  Mr.  Qranger 
before  the  December  meeting  of  the  Paleonto- 
logical  Society. 

Dr.  R.  W.  Shufeldt  has  reviewed  our  knowl- 
edge of  the  prindtiTe  £ooeiie  genua  Oattinuf 
loid»9,  and  deMribea  a  new  aaierine  fonn, 

ttJow.  6«ol.,  Vol.  24,  No.  1,  Jan.-Fob.,  p.  47, 
a  Ann.  Carnegie  Mus.,  Vol.  10,  pp.  14:-;-14.". 
^*BviL  Amcr.  Mm.  Nat.  Eitt.,  VoL  35,  pp.  7ui>- 
710.  pp.  70M06. 

Itap*.  OmL,  YoL  10,  No.  ff. 
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Palasochenoides,  from  tlie  Miopcno  of  South 
Carolina.^*  He  alao  contributes  an  exUausive 
MMOtmt  of  liMril  \Ax^  c8B«i»  [0.  B.  E.] 

Mammals. — Dr.  W,  K.  Gregory*^  has  con- 
tinued his  resean-'li<«  upon  the  evolution  nf  the 
Primates.  In  a  prdiminaiy  diaouasiou  ui  the 
Ibeoiy  4^  tritolMiroaly,  1m  diowB  tiiat  tbs  tri- 
tnbeMmlar  molar  is  the  primitive  type  fbr  Pri- 
mates as  for  other  Mammalia,  and  discusses 
the  origfiu  of  this  type  of  tooth.  He  then  re- 
views oritically  what  is  known  of  fossil  An- 
fluNqpoidea  and  ffinommnt  tiieir  rdationshiiw  to 
man  and  to  the  existing  anthropoid  apes.  The 
shortening  of  the  face  and  rt-duction  of  the 
front  t^th  in  man  lie  re^gardii  tut  au  adapta- 
tion maintj  to  pmboeons  Imbita  and  •  ow- 
pivorous  diet  replacing  the  primitive  fruit- 
eating  adaptation  of  his  anthropoid  ancestors. 
This  is  necessarily  associated  with  the  exclu- 
aiyo  UM  ol  tiie  hands  and  of  WMpona  for  at- 
tacking and  dividing  the  prey,  in  contrast  with 
the  use.  of  the  teeth  for  thoflo  poxpoios  among 
the  Caruivora. 

Itk  his  disenasion  of  the  phykgaij  Dr. 
Gragoiy  combats  strongly  the  tendem^  of  !?c\  - 
eral  recent  authors  to  carry  the  divor^ence  be- 
tween the  human  and  anthropoid  stems  far 
back  into  geologio  time.  JUa  oonaiden  that 
tiio  Uppsr  Kiooane  ancestors  of  the  Hominidw 
were  at  leaat  very  elo.sely  akin  to  the  Upper 
Miocene  common  ancestors  of  the  cliimpans^ 
and  gorilla,  and  that  they  were  iu  fact  heavy- 
ia«ed»  ttont-Iinibed*  tnillMB  and  semi-ereet 
anthropoid  Catarrhini^  trith  qoadritubercular 
second  and  third  upper  molars  and  Sivapithe- 
ctM-like  lower  molars."  isot  does  he  regard 
the  Neanderthal  man  as  wholly  exdluded  from 
die  dinot  ancestry  of  the  higher  races.  Dr. 
Gregory's  paper  is  a  notable  contribution  to 
the  literature  dealing  witb  the  ancestry  of 
man. 

Of  faiffli  in^KMrtaiioe  likawlse  is  SteUin's  re- 
Tision  of  Hie  Eooena  Frimatea  of  £iii«if«^^* 

M  OfsOt.  Uag^  Td.  8,  August,  pp.  US-MT. 
t^TKe  F.mu,  Vol.  16,  pp.  80-91. 
VI Amer.  Mtu.  Nat.  Hi$t.,  Vol.  io,  pp.  239- 
866. 

i'Abh.  Schwch.  Palfront.  <?-  M  1914^  V«L  41, 
pp.  129d-1552,  2  pis.  and  82  t«»xt  ligs. 


row  comph-t<Hl.  The  author  gives  an  extended 
and  well-Ulustrated  descriptiQii  of  the  genera 
hitiiarto  known*  and  adds  a  number  ol  nasr 
icaam,  the  most  imtecMtuig  of  whioh  are  tiia 
ChLromyoidea,  resembling  t!ie  modem  aye-aye 
iChiromi/*)  in  the  rodent-like  front  teeth,  and 
in  the  autbof^  opiaSoik  xobtod  to  this  gnrap  of 
lemurs.  All  of  the  Primates  of  tiie  European 
Eocene  are  in  the  lemuroid  stage  of  evolution, 
but  their  more  exact  affinities  are  regarded  as 
very  donbtfuL 

Dr.  George  F.  Kunz's  nsir  book, Ivory  and 
the  Elephant,"  includes  a  very  full  aud  inter- 
esting compilation  of  what  is  known  concern- 
ing fossil  proboscideans  and  the  evolutionary 
histofy  of  tbe  order,  especisHy  as  to  reesnt 
discoveries  and  opinion!?. 

The  discovery  of  Eocene  Mammalia  in 
Burma  by  I'ilgrim  aud  Cotter^*  is  of  great  in- 
tersst  as  aHm^ns  tbe  first  direet  •vidanoa 
upon  the  early  Tertiary  Mammalia  of  Aaia. 
Th^"  Imlk  of  the  fauna  consists  of  primitive 
autiirucotheree  which  may  well  be  regarded  as 
rsprssantins  liie  anoostrsl  group  Iran  which 
the  ruminants  are  derived^  This  confirms  the 
forecasts  of  Stehlin,  Matthew  and  othecs  aa  to 
the  place  of  origin  of  the  ruminants. 

lb.  H.  £.  Anthony's  disoofecy  of  nmnennis 
well-prMerved  fossil  manmials  in  a  cavB  in 
Porto  Rico*"  is  of  remarkable  interest.  The 
fauna  thus  far  found  consists  of  a  small 
ground-sloth  related  to  one  of  the  smaller 
Chiban  genera,  two  or  more  new  genera  of  ro- 
dents rather  distantly  related  to  the  South 
American  hystrioomorphs,  and  an  inaectivore 
of  a  wholly  new  fsnuly,  very  remotely  volated 
to  the  continental  forms,  and  lizards  not  yet 
studied.  This  evidence  when  carefully  weighed 
will  have  an  ijay>Qrtant  bearing  on  tbe  geo- 
gra]^  relatioiis  of  l^orto  Bieo  to  othsr  Weak 
Ijidian,  islands  and  to  the  mainknd.  Aa  far 
as  appears  at  present,  it  indifates  a  prolonged 
isolation  and  the  ultimate  derivation  of  the 
fauna  rathst  from  Central  Amerioa  by  way 

»  Aeonb  ML  Are.  l^Ola,  Toi  47,  pp.  tt-TT, 

6  pis. 

a«  Amal$  N.  ¥.  Acad.  5<Jfc,  V<d.  27,  pp.  193-203, 

7  pis.  SaeslioAlIea;  J.  A.,ttiA»pp,17-a^4pls. 

Later  lic^criptions  corericg  more  SitsaslfS  mttlK 
rial  in  press  at  time  of  writing. 
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of  Cuba  than  from  South  America  by  way  of 
tlio  Lesser  Autillc?s;  certainly  not  from  Nort^ 
Amcirica.  But  it  seeoiB  doubtful  whether  any 
ioRiMr  oootinental  oonneotum  is  indioatfld,  the 
mammalian  fauna,  like  that  of  Cuba,  etc,  be> 
mg  limited  to  a  few  groups  iriiieh  can  be  ao* 
00  anted  for  in  other  ways. 

B.  Tnmim  dtMrOM  ilie  ikdeton  of 
tPliOOenie  horee  which  is  in  uinuy  rct^ix^ets  in- 
tomediate  between  the  thrtH'-toed  horses  of 
the  Miocene  and  the  true  Equm  of  the  Pima- 
tootna  It  is  wiewwd  to  the  gemis  FUMpj^t 
but  is  much  more  oomplete  and  more  truly  in- 
tcnnediate  in  chararter  than  the  tjve  sp^.ins 
described  many  years  ago  by  Marsh.  A  gfx-oad 
and  more  ooinidete  dDdston  has  reoently  been 
diacoyered  in  weeten  Nebraska;  both  are  in 
the  American  Moaemn  in  Kew  York.  [W. 
D.  Kj  0.  B.  Eastuss, 

W.  D.  ]£*«ranr 


SPECIAL  ARTICLES 
THE  REFLECTION  OF  7-RAYS  BY  CRYSTALS' 

BuTHJUirou)  and  Andrade'  have  shown  that 
whsa  7-ra^  fall  mi  tfw  faoas  cf  aystals  at  oar- 
tdn  aaglaa  icgular  reflection  takes  place  as  in 
the  eTperiment??  of  Bragg*  with  X-rayp.  This 
should  show  itself  by  an  increase  of  absorp- 
tion of  I3i074a9%  asd  in  the  aaqcwriinanto  to  bo 
described  evidenoe  has  ben  obtained  of  this 
charactor 

A  fine  pencil  of  7-rays  passed  through  a 
TCsad.  eontaininv  a  oTStaUine  sabatanoe  into 
an  iooiiation  diaini»er  wbsve  the  ionisation 
vaa  aaasnred.   The  crjitaUine  atmoUue  of 

>t  Awm,  Jowr,  5«<.,  Vd.  41,  pp.  a86-848,  7  Inl 
Igi. 

inb  avtlels  nas  miltea  la  April,  1914,  and  do- 

Seribes  Bome  experiments  performeil  in  Professor 
Bif  Ernest  Rutherford's  laboratory  at  the  Uni- 
VMritf  of  MaasiMlar.  At  that  tiaw  BDOarfted 

md  Andrade  were  working  on  the  same  problem 

by  tlie  more  direot  method.  WltUa  the  xesaUs  re- 
in  ttda  paper  ham  appenntly  HtUe  qoaati- 

t&tive  ralue,  the  general  method  of  attack  may  be 
Af  roffleient  interest  to  justify  their  publication. 

•Birthsfford  and  Andrade,  Phil.  Mag.,  May, 
1914,  p^SM. 

•Bn«ft  im  Mag^  May«  1814,  p.  m. 


the  absorber  was  then  destroyed  either  by 
l„  ■svirriTif'.  meltinsr  or  by  dissolviTi?  in  water, 
and  any  change  in  tne  louizatiou  curreut  was 
neaaoied  bj  a  balanoe  method.  The  ahaage 
in  the  ionization  gives  a  meesure  of  the  radia- 
tion which  is  reflected  from  the  crystals  at 
such  an  angle  with  the  direction  of  the  beam 
as  not  to  enter  tiie  ionisation  ehanber.  The 
experinuntal  axiangenMot  is  ahomi  in  Fig.  i. 

The  small  thin  glass  crystallizing  dish  D, 
containing  the  crystals  under  investigation  was 
plaeed  over  a  bole  in  the  lead  blod^  L  so  as  to 
rest  either  diieotiy  on  the  lead  block  or  on  an 
adjustable  iron-gaii7P  shelf  above  it.  The 
7-rays  from  the  source  8  passed  through  the 
crystals  snd  bole^  ^Aioih  mw  1 J  era.  in  diam- 
eter, and  through  a  very  thin  sheet  of  alumi- 
num foil  into  the  ionization  chamber  .4.  The 
balance  chamber  B  also  received  7-ray8  from 
tile  aonne  tinongb  a  lliiok  edjutsbla  ked 
slit  S.  Electrodes  passing  into  A  and  B 
through  earthed  guard  ring's  were  conneeted 
to  a  Wilson-Kaye  electroscope  E.  The  cham- 
bera  A  and  B  were  hollow  brass  cylinders  16 
en.  bug  and  8  am.  in  diameter.  They  were 
insulated  and  connected  to  —  200  volts  and 
-f-  2CK)  volts,  respectively.  By  means  of  the 
key  K  the  gold  leaf  could  be  earthed  or  joined 
to  a  divided  magobm  in  series  with  a  storage 
battery  for  the  purpose  of  measuring  the  sen* 
sibility  of  tho  leaf.  The  leads  to  the  electro- 
scope from  the  chambers  A  and  B  were  com- 
pMy  abiclded  by  bvam  tubiiw  and  lead  foil 
earth  connected,  so  that  electrostatic  effeota 
were  eliminated.  The  balance  chamber  B  was 
surrounded  by  a  lead  sheet  3  mm.  thick  to 
pment  any  aoft  seatteied  radiation  fnm 
entering  it,  and  all  connections  to  the  electro- 
scope were  shielded  as  much  as  possible  from 
direct  radintion  by  thick  blocks  of  lend.  The 
lead  block  L  was  7.5  cm.  thick,  aud  tor  the 
position  of  the  aooroe  used  in  most  of  the  ex* 
periments  aboot  twenty-five  timsa  as  modi 
ionization  was  produced  by  the  rays  passing 
through  tho  hole  as  through  Hho  rest  of  the 
block. 

Owing  to  their  abort  waTO'IeagthB  the  an^ 

of  reflection  fov  T-rajs  are  pirobably  small.  It 
is,  therefore^  neoewaiy  to  nee  a  small  oone  <d 
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njrs  from  a  ttrav  WMirae  ud  to  ipoik  at  ludi 

sensibility.  Thf-  sensibility  used  in  tbo  dif- 
ferent experimeuts  was  yaried  betweea  18S 
and  80  diTialoiis  per  foU  ud  nw  uwrtwfed 
after  ench  teadiiv    the  «leet)K»cope. 

With  the  crystals  in  position  ft  balance  was 
obtained  betweea  tbe  two  ionization  currents 
in  thfi  two  chambers.  Any  change  in  abeoip- 
tuffi  wrald  thnt  bs  diown  hj  a  **t*"**^**^ 
motion  of  the  leaf  of  the  electroscope.  In 
prafitiae  it  was  lovnd  vniriw  to  atteoqit  to 


The  crystallizing  dish  was  £11  od  with  the 
crystals  of  a  given  material  and  placed  as 
shown  in  Fig.  1.  The  lead  lilit  was  then  ad- 
justed until  a  amaU  leak  waa  obeerved  in  the 
electroscope  and  the  average  of  a  number  of 
readings  taken.  The  crystals  were  then  re- 
duced to  a  fine  powder  in  a  mortar  and  this 
pondor  pmaed  down  in  the  didk  to  pndooe  the 
laaie  tiiickness  of  layer  as  in  orjilal  ftciik 
Hm  leak  was  ikm.  read  «s  bef  om 

ts 


SARTH 


adjwt  the  balanee  yvj  aeenrately  when  using 

stronp  7-rny  sources,  pince  small  fluctuations 
appeared  in  the  movement  of  the  leaf,  possibly 
due  to  the  Schireidler  effect. 


A  decrease  in  absorption  eo>Wpopding  to  a 
diminution  in  reflection  in  general  took  place. 
In  most  of  the  experiments  a  14  mg.  radlam 
standaid  me  mad  ae  muee  of  VHnQV*  A 


Digitized  by  Google 


I 

TmmxT  2, 1917] 


SCIENCE 


123 


LcaJc  111  DIv.  Pi 

r  Min. 

Lakk  In  D(T.  p«r  Mlo. 

.•OB. 

JtXACm. 

OnlMdUook..  

27.81 
30.4 

31.  S 
29.8. 

-mean 

29.9 

25.6 1 
25.5}- a 
26.7) 

»mi25.6 

14.6  •] 

13.5 

1S.6 

■  mean 

12.81. 
18.0  f" 

MM  12.9 

Max.  Clung*  Due 
toAftiBllQa 

Pareentac*  of 

2i;7}inMD21.1 

as 

18 

7.9) 

7.7  V  mean  7.9 
7.9  j 

L6 

lai^  number  of  tests  were  made  using  lead 
Eitrate  crystals  with  7-ray  sources  varying 
from  £00  to  14  miUicuries  of  radium  emanA- 
tiaii»  tiw  Krane  tad  eryatalt  Uiag  ^aoed  nl 
different  distances  from  tlw  olittnbar  A.  The 

sensibility  of  the  eleetMseope  was  also  varied 

oTer  a  wide  range. 

Table  L  giyes  a  summary  of  the  results  ob* 

teiaed  tat  six  ssipanto  aqperinmte  with  lead 

nitrate. 

The  percentage  of  total  beam  absorbed  was 
obtained  by  dividing  the  total  change  in  ab- 
•ovptioit  fmn  ctytellino  to  aaP'wylalliiift 
state  the  leak  dm  to  the  entire  cone  of 
rajF  measured  by  connecting  cliamber  B  alone 
to  the  electroscope.  For  the  above  experi- 
ments in  which  a  layer  of  lead  nitrate  crystals 
M  em.  fliiek  wb  need,  trith  lim  14  mg.  stend- 
an!  sonrco  of  vaya^  thls  leaduig  was  416 
divisions  per  min. 


Nnm- 

Percen- 

bff of 

Wtlglit 

tal  p  of 

Ex- 

la 

of  Layer 

Total 

p«n- 

Gfain#. 

ttt  Cm. 

mcnta 

ftiMfcia 

17 

3.4-1.2 

2  8-  .4 

8 

196-29.2 

.6 

4.8-1.0 

Pot.Twiiini  .sulphate... 

4 

106 

2.8 

1.0-1.0 

Hjdnffien  potaauuai 

2 

89 

2.6 

.0-  .4 

IViCiM  diflhraoiate... 

2 

106 

2.6 

.34-.26 

Ihicttrie  branideu... 

1 

124 

2.5 

1.0 

1 

168 

A  detailed  study  of  the  effect  was  made  using 
*r-n^  mafem  raaeyvag  from  900  to  14  milU- 

curies  of  radium  emanation,  the  source  and 

CTTstals  beinf?  pln'^c'i  at  different  distances 
from  the  chamber  A.    The  sensibility  of  the 

deetfoeeope  wm  aleo  vtfied  ofw  a  wide  xugeb 


Table  IL  gives  a  summary  of  results  obtained 
for  a  number  of  crystalline  materials. 

Since  the  size  of  the  crystals  differed  greatly 
and  otiiaF  oonditione  of  aipenment  wwe  not 
the  same  in  all  cases,  it  ie  not  i>oB8iblo  to  at- 
tempt any  quantitative  comparison  of  these 
results.  They  are  inserted  as  an  indication  of 
the  <»der  of  tlia  effects  observed. 

EXPERIMENTS   WITH   CRYSTALLINE  MGROURT 

A  moiie  direet  meiliod  w<ndd  be  to  note  tbe 

relative  Y-ray  absorption  for  some  sobsfeaaoe 
which  could  easily  be  obtained  in  crystalline 
and  non-crystalline  states.  Water  and  mer- 
cury aatiefy  tbeoe  oonditionfl.  Owing  to  the 
large  density  of  tta  latter,  it  should  produce  a 
good  deal  of  T-ray  scattering,  and  since  it  melts 
rapidly  the  sensibility  of  the  electroscope  woxild 
not  dter  appredably  doruv  an  experiment 
Tbe  radiation  entering  the  biilaaea  diamber 
Tvn?  ndjn°tpd  so  as  to  ffive  a  very  slow  rate  of 
leak  of  the  electroscope  for  a  given  weight  of 
The  Tnercnry  was  then  lemored  and 
solidified  in  a  Dewar  vessel  by  the  use  of  car- 
bon-dioxide snow.  The  Tv.fps  oi  leak  with  the 
solid  mercury  were  then  measured  and  obser- 
vations taken  as  melting  proceeded.  Ifore 
4ian  40  separate  tests  were  xnade  nnder  widely 
varying  experimental  conditions,  hut  while  the 
data  in  general  showed  a  small  decrease  in  ab- 
sorption for  the  fluid  stat^  it  was  in  most 
eases  little  more  than  the  eiperimanlal  enor. 
The  crystals  obtained  in  eveary  ease  were  very 
minwt» 

SOLUTION  BXFBRDfENTS 

A  nvmfaer  of  attempts  wm  made  to  oota  a 

change  in  absorption  for  lead  nitrate  entering 

into  solution.  Other  swiluhle  crystalline  sub- 
stances were  also  tried  including  salt,  sugary 

«te.  A  laife  eiyitalliinng  diah  oomtaiwing  OOP 
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C.C.  wa»  used  nearly  filled  with  water  and  a 
vnifoiin  Uyar  of  medBum-riiad  eeyttaiM  placed 
on  an  iron  gatize  shelf  midway  V'otwo(.>n  thi^ 
bottom  and  the  snrfaco  of  the  water.  Any 
ohaoge  of  ubaorptiou  was  noted  as  the  crystals 
went  into  tolntioii. .  SUg^t  «liaiig«8  took  plaoa 
as  Hie  material  dissolved  nnd  went  to  the  bot- 
tom, yet  after  a  thorough  stirring  when  solu- 
tion was  complete  the  reading  of  the  el^^tro- 
Mope  relnnied  to  ahnoet  the  initial  valna  A 
amall  decrease  in  absorption  was  noted,  faoW" 
ever,  in  the  majority  f»f  the  «>xp<»r!mpnt«. 

It  is  hoped  to  repeat  these  experiments  for 
merctny  and  soltttions,  using 
apparatus  and  melliodib  and  to  study  the  effect 
of  crystalline  ffmrtnr*'  on  refleetion  by  an 
examination  of  changes  in  absorption  for  sub- 
slanMs  of  high  moleeiilsr  weislit  iA&6k  eryB- 
talliae  in  two  forms  suak  as  laad  nitrate^  mer- 
eury  p«^rchlorido  and  mercury  iodide. 

In  ooDclusion  I  wiah  to  express  my  indebt- 
edness to  Prof eesor  Sir  Emsst  Botberford  lov 
suggesting  this  general  fieU  of  lesaardi;  also 
to  Dr.  Ernest  Marsdm  for  many  helpful  ideas. 

P.  B»  PaiuuKa 

BaOWN  UMIVU8ITY 


80CnmB8  AND  ACAOSUm 

THE  BIOLOGICAL  SOCIETY  OP  WASHINGTON 
Ths  561flt  meetiag  of  tlM  aodety  was  held  in 
the  Aiuenibly  Hall  of  tie  Conoa  Oliib,  Satnidaar, 
December  2,  1916,  called  to  order  by  PraridflBt 
Bay  at  8  vm.,  with  50  persona  la  attendance. 
The  following  program  was  rendered: 

The  DiMcovery  of  m  Iiftttttting  New  TarHirmk: 

W.  P.  Hat. 

Professor  Tiny  gave  a  brief  diMcriptioa  of  a 
tardigrade  belouging  to  the  genus  Batxtlipe*  dis- 
eovarei  \Xf  him  some  yearn  ago  at  iti^nufDrt,  X.  C. 
Tt  is  eloHelr  rclateil  to  B.  mi  rue  Richters  but  -lif- 
fers  from  that  species  in  a  num)>er  of  important 
eluuraelere. 

Tli<>  ptrnrturp!  and  relationship  of  the  tarili- 
gradea  was  discussed  and  the  conclusion  was 
nmeM  that  BoMHpM,  in  spite  at  its  erldeat  qpe- 

cializatioii  :ilon^  cortaiii  lines,  is  probably  tiM 
Boat  primitive  genua  of  the  group. 

From  BnUXUpeM  throagk  FelMklnifeet  to 
Oreclla  and  Echinisnu  was  -uK^c-^tt  1  a«  otip  line 
o£  developmeati  while  from  Echiniacoides  through 
JCtiaeriHSi  to  jr<i«roWe<as  and  r^pRasMm  appears 


to  be  SBfltiMT.  Tbe  geaos  r«traiw»froa  with  ita 

single  species  T.  symptw  shows  a  high  degree  of 
i^pecializaticm  due  to  parasitisai  and  Mientgda  ia 
i  robably  the  larval  fonn  of  HaluhMtmu. 

Attention  v,iis  called  to  the  habitat  of  the  bear 
animalcoles  belonging  to  these  f^nrrri.  Fire  of 
them,  BatilUpet,  HalechmitcuM,  Mtcroiffda,  Tetra- 
kentron  and  BelUni»eo4d«t  are  marlBO.  SehM»em§ 
and  Oreello  are  strictly  terrestrial.  Mat^obtetiM 
is  mostly  terrestrial  or  lacustrine  but  is  repre- 
snled  in  salt  water  by  at  toast  two  spedasu 
THphnseon  is  terrBstrijd  and  lacustrine. 

The  fact  that  the  majority  of  the  genera  are 
marine  aiiil  that  this  list  includes  all  the  more 
prlHiltife  gvera  poiats  f/tna^fif  to  a  fPft''*f  origin 
fbr  the  proup.  Tt  nlsn  Knpportii  the  idea  ndvancnl 
by  Professor  ttichters  in  1909  that  the  tardigradee 
are  probably  moat  etoeely  related  to  tiw  ehatopod 
worms  and  shoviM  he  removed  from  the  class 
Arachnida  in,  or  near,  which  the  group  is  usually 
plaeed  in  ear  aoologiea]  text-books. 

PrDfesMor  Tiny 's  coinmiinleatSOB  WSO  iOoslnitad 

by  charts  and  diagrams. 

Exhibition  of  Venezuelan  Plant$  and  Fruits:  J.  N. 
Boss. 

Dr.  Rose  had  on  exhitiition  a  larpe  tnhlo  full  of 
fruits,  fruit  products  and  various  artides  made  of 
parte  of  yeaasadan  plants.  Be  wpbOned  their 

n«aj:<»  and  <leserihed  the  plants  from  which  thry 
were  obtained.  The  specimots  were  obtained  for 
the  most  part  in  the  yidalty  of  La  Gnalra  aad  Osar- 

acas.    Dr.  T?one's  rommuincntion  was  discussed  by 
Messrs.  H.  Fittier,  M.  W.  I.yon,  Jr.,  and  others. 
Poisottoiw  Snakes:  M.  W.  Lyon,  Jr. 

Or.  Lyon  gave  aa  aeeosat  of  the  various  "p^**** 
!»nl»«itanee5  that  hare  heen  fonnd  in  snake  venoms, 
and  outUned  tbeir  modes  of  action  on  the  variooa 
tbsnes  of  bittea  sainals.  Ee  spoke  of  the  vaiiooa 

antiserums  that  have  his^n  pre]'.are<l  a^^'ainst  these 
venoms,  and  their  tberapeuUe  usee.  He  also  called 
attentloa  to  the  nea-apediie  troataeat  of  sasha- 
bitos  ill  the  light  f>f  modem  statistics  and  ex}>eri- 
ments.  He  then  gave  a  brief  outline  of  tiie  elani- 
ileatioB  of  waooaens  saakes,  their  geographie  die- 
tributioB,  of  the  devdopaient  and  structure  of  Hhm 
poison  gland  and  fSng.  His  communication  waa 
illustrated  by  lantern  slide  views  of  skulls,  glanda 
aad  fauga  of  poisonous  snakes,  of  types  of  poison 
ous  snakes  ;iti<i  of  somo  of  tlu-  histological  chanjjen 
caused  by  snake  veuum.  Thiit  communication  waa 
diseniead  by  Messrs.  A.  A.  Doolittle,  H.  Pittler, 
H.      Smith,  H.  B.  Ames  and  T.  E.  W11c«x. 

M.  W.  Lton,  J  a., 
AsoonMa^  ^Sasrstsvy 
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THB  PHILOSOPHY  OF  GBOLOOIT  AND 
THB  ORDSK  OB  THS  BTATBt 

Owes  each  yMr  we  eome  togeUMr  to  r»- 
new  onr  atreDgyt,  like  AntMoi,  117  tonehinff 

the  earth, 

I  am  conscious  o£  taking  some  degree  of 
liberty  in  departing  from  the  usual  form  of 
fhil  eBtobliahed  ime^kO'-Aht  Bmnnl  «d* 
drm  It  would  gtatify  me  end  migbt  in 
some  meftRurc  have  diverted  or  persuaded 
you,  if  this  occasion  were  piven  to  the  illn- 
mination  of  some  specific  teclmical  theme. 
But  the  epirit  of  tiM  koiir  aeeme  to  impel 
me  rather  to  reed  irom  out  my  esperienee 
end  obsennetioii,  or  at  least  to  portiej,  ee  I 
see  it,  some  part  of  the  ohlipation  of  the 
state  to  our  t»eieneo  and  the  responeibility 
of  this  science  to  the  state. 

Tlie  oeeeaion  is  perhaim  opportime»  not 
fo  mneh  in  this  pleee  of  meeting  whieh 
happens  to  ho  the  seat  of  government  of 
but  one  of  the  many  states  liere  repre- 
sented, and  in  the  presence  of  members 
fram  two  gfeat  ledeiated  govemments;  Imt 
ewwntielljr  because,  for  the  okkt  of  ell 
parties  of  interest,  we  most  recognize  more 
clearly  the  eivic  element  in  geological  sci- 
ence and  insist  more  pertinaciously  on  the 
immediate  as  well  as  the  ultimate  depend- 
enoe  of  a  state,  if  oisaniaed  to  eodtue^  upon 
the  demonstrated  laws  of  this  seieiiee. 

I  wish  I  might  extend  to  my  oolleagnes 
among  the  official  peolnpists  nf  many  states 
an  assurance  that  tlilii  addreiis  is  to  be  de- 
voted to  some  added  demonstration  of  Uie 
obligation  of  the  state  to  eqddt  to  the  at* 
meet  its  geologieat  leeoanee,  lor  fhe  sake 

t  Pi«ddBBt%  eddms  bflfcM  Os  Oeotoglesl  8»- 
dsCsr  «f  AflMiles,  Albaar.  DsesBte  IBt  IMi. 
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of  the  commercial  intemtt  of  ita  ooaumi- 

Tiity,  but  such  public;  argiin!fnt<?  nrc  no'V 
superfiiious.  It  is  a  primary  impulse  and 
au  almost  elemental  imtmct  in  the  state 
to  develop  the  eommeroial  assets  of  its 
roolEi.  The  appeal  is  so  direct,  so  simple^ 
so  imperative  that  no  state  can  afford  to 
ignore  a  wfill-direoted  nffii-ial  effort  to  in- 
crease tluLs  the  general  well-being  and  com- 
fort  of  the  commonwealth.  The  broad 
pvopositioii  ia  not  debatable;  the  proposi- 
tion  in  detail  ha^  alwa}r8  been  debatable 
and  debated.  Too  (jften  and  too  much  in 
representativp  public  opinion  is  the  exist- 
ence o£  the  ullicial  geolugieal  onsani^ation 
justified  bgr  eartain  peifeet]3r  obvioaa  6im> 
Biderataona  whieh  aobtend  a  large  angle  in 
the  public  conaciousneas.  Gold  and  silver, 
iron  and  coal,  petroleum  and  natural  gas, 
and  terms  like  these  are  made  too  often  to 
set  forth  a  reasonable  vindieatioB  of  olBeial 
geology.  Bnt  yon  and  I  maj  well  insist 
that  such  factors  as  these  reckoned  in  terms 
of  the  wealth  of  the  state  are  not  the  justi- 
fication of  official  geological  research.  We 
may  as  well  draw  back  the  veU — private 
enterprise  wiU  pretty  effeetivelj  take  eare 
of  audi  things  as  these  without  much  help 
from  ns.  Against  such  factors  which  we 
may  term  the  obvious  sources  of  wealth 
must  be  weighed  the  more  recondite  prod- 
nirta  whidi  liaTie  sddiiin  entered  into  the 
eslamate^  of  the  lawmaking  body  or  HHe 
public  knowledge. 

It  is  in  these  that  many  of  our  states  are 
richest,  not  in  those  obvious  factors.  Tn  a 
state  like  this,  which  I  cite  not  for  com- 
parison, but  i&t  iUostration,  the  onezploited 
iron  ore  wonld  seem  to  be  wdl  over  a  billion 
ions,  while  the  actual  value  of  the  annual 
product  of  iron  is  not  more  than  one  tenth 
that  of  the  annual  output  from  thirty  or 
more  different  mineral  products.  Aiid  we 
can  not  even  begin  to  estimate  for  oar  state 
the  vast  reserves  in  prodoets  undeveloped 


or  conceive  the  now  unknown  applieati0Ba 

to  industry  and  the  arts  which  our  com- 
monest geological  couipound.s  are  compe- 
tent to  supply  in  r^onse  to  the  demands 
of  the  state. 

I  can  see  in  aneh  a  state  or  in  a  nnion  oi 
states  and  governments  such  as  ours,  the 
demand  for  every  human  need,  to-day 
actual  and  to-murrow  possible,  which  is  in 
any  way  dependent  on  the  rocks  of  the 
earthy  fully  met  here  without  relianoe  on 
any  outmde  source.  And  it  is  of  eminent 
importance  that  the  state  take  counsel  with 
it.self  to  maguify  such  independence,  at  the 
saeriiice  of  its  commercial  ease,  for  depend- 
«sce  hi  commeree  meana  no  leas  than  doea 
dependttiee  in  the  aeheme  of  natore,  that 
is,  degeneration  of  stagnation. 

I  counsel,  therefore,  you  who  are  official 
servants  of  the  state,  to  urge,  within  your 
power,  upon  the  state  this  primary  obliga- 
tion; to  take  from  no  other  what  it  eau 
itself  as  well  produce  from  its  own  stores. 
Insist,  as  the  right  is  in  yon.  that  the  state 
shall  take  account  of  the  knowledge  you 
possess  for  the  full  but  conservative  devel- 
opment Of  its  own  reaonroes^  and  nei^t 
no  occasion  to  enforce  the  claims  of  the  man 
who  knows  best,  to  precedence  in  these 
councils  of  the  states. 

I  would  not  seem  to  profane  my  high 
offlee  br  stating  in  this  pxesenec  the  de- 
mental  coneeptiona  of  the  acienoe,  but  it  ia 
most  imperative  that  I  here,  and  yon  ebe- 
where,  shall  he  lucid,  exact  and  compre- 
hensive in  setting  forth  its  claims,  namely 
and  briefly:  that  there  is  no  substantial 
OttUJ^Dtion  of  property  apart  from  the 
prodnets  of  the  rodcs,  the  aoili^  the  minesi 
the  water,  the  air — and  these  in  all  their 
functions  are  geological  factors;  that  there 
is  no  correct  uiider!?tanding  of  the  meaning 
of  human  life,  individually  or  in  its  com- 
plex community  relations,  if  we  stand  with 
oar  hack  to  the  great  panorama  of  events 
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whieh  hvn  builded  the  earth  and  the  traina 

of  lifb  which  have  moved  over  it  from  the 
dawn  of  its  history.  It  is  most  ess'  ntial 
that  every  state  should,  above  all  things 
comprehend  these  facta. 

Tlie  enramt  of  nqr  though  ]b  townn) 
the  well<«taldialiad  principles  of  gocilogy 
■vvhitili  have  constitnted  the  state;  not  the 
state  as  a  gcniTfiphical  section  of  the  earth, 
and  not  just  now  those  principles  which 
have  laid  its  material  foondationg,  bnildad 
ita  rooka,  formed  ita  Toins  and  beda  of  <u% 
made  ita  soil,  oataUiahod  tiie  sources  of 
wealth  as  expressed  in  term*?  of  human 
market;  but  unavoidably  1  turn  to  those 
principle  which  illumine  the  trail  of  hu- 
maiiily  and  Junt  given  it  direetko.  ISj 
time  has  been  long  enough  to  ripen  some  of 
the  green  fruit  of  experience  and  enforce 
some  deep-seated  lessons.  In  the  light  of 
this  experience  and  these  associations  there 
is  no  eoeape  fimn  tho  oameit  ocmviotianthat 
tho  ibSagt  of  sapremeat  vtHoB  to  mankind, 
the  refined  essences  of  the  earth,  lie  in  its 
records  of  the  life  whiL-h  has  gone  before 
us.  As  the  emergence  of  what  we  call  the 
living,  quoting  Professor  Chamberlin,  is 
the  tranaeendent  erttrt  in  the  histoxj  of 
the  earth,  thwe  is  oertsin^  no  other  fact  in 
the  presence  of  humanity  so  vital  as  that 
and  the  vast  procession  of  the  ages  witli  the 
key  it  holds  to  our  present  state  and  future 
liqMS.  Need  I  ss^  to  this  an^eBoe  what  I 
irooM  Irish  to  SR^  to  a  wider:  We  are  pesB- 
ing,  we  have  stopped  only  to  see  the  march 
of  life  and  play  our  small  part  in  the  tre- 
mendous and  endless  pageant,  happy  in- 
deed if,  endowed  with  powers  of  diviaa- 
tioi^  the  rays  of  tnXh.  hxn  dawned  upon 
OS  firam  out  of  the  past,  to  light  the  imagi- 
nation on  toward  better  tilings. 

To  what  extent,  then,  are  we  fortified  by 
the  evidence  of  the  past  career  of  life  in 
reading  its  oracle  for  our  present  guid- 
ance t  This  inquiry  sets  plainly  before  us, 
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first,  the  paramount  qnestion  as  to  the  oft* 

alleged  and  too  often  magnified  imperfeo- 
tions  of  the  record  of  life  upon  the  earth. 

In  many,  probably  in  most,  expositions 
of  the  science  of  geology  and  paleontology, 
prepared  for  the  nae  of  stndenta  and  gu^ 
eral  readers,  the  so-called  imperfeetioos  in 
the  record  of  past  life  are  brought  out  with 
a  vivid  intensity.  These  expositions  are,  1 
think,  in  large  part  due  to  a  more  or  leas 
nnoukseioiialy  apologetie  sttitade  <ni  tiw 
part  of  tile  antiiofs,  «s  tirani^  thej  were  in 
some  way,  being  apostiea  of  the'seienoe^ 
likely  to  be  held  to  account  for  any  over- 
statement of  its  claims;  and  these  attorneys 
in  bankruptcy  are  not  inaptly,  to  my  mind, 
eomparaUe  to  bnym  of  andent  bnt  dam" 
aged  rags,  torn,  raveled,  worn  bare  of  their 
patterns:  nstentaiiously  declaring  their  de- 
fects while  overlooking  the  beauty,  the 
symbolisui,  the  perfection  of  the  design  seen 
clear  through  all  tiie  ravages  made  fagr  the 
wear  of  tima 

I  find  myself  out  of  sympathy  with  such 
deprecating  portraitures.  Neither  n)y  ex- 
perience nor  my  philosophy  finds  support 
for  pessimistic  conceptions  of  the  ultimate 
hope  of  eompleting  oor  tapestries  from  tiie 
pattema  we  know  and  the  threads  we  are 
yet  to  pick  up.  For  a  few  years,  as  we 
reckon  luiman  history,  we  liave  scratched 
with  our  hammers  some  surface  exp(MHxre8 
of  the  tableta  of  the  law  in  parte  of  the 
earth  most  easily  aoeeenble  to  ns,  and  tiie 
occasional  explorer  into  remoter  .parts  haa 
gathered  the  life  records  in  haphazard  way, 
luTc  u  ifiw  pounds"  weight,  there  a  few  tons*. 
Not  one  fiftieth  part  of  the  exposed  rocks  of 
the  earth  has  yet  been  eloaely  semtinised 
for  these  life  reeords,  and  of  tiie  nnezposed 
but  known  strata,  practically  none  at  all 
in  the  great  total.  This  State  (jf  New  York 
covers  47,000  square  miles,  two  thirds  of 
which  are  underlaid  by  life  records  of  the 
earth.  Thia  foeailiferoiui  area  is  one  eight* 
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een-hundredth  part  of  the  land  area  of 
this  globe,  about  one  eleven-hunJredtli  part 
of  the  exposed  fossiliferous  rocks.  In  this 
state  the  work  of  assembling  the  evideooes 
of  the  life  reoozd  lias  proceeded  «nitiinir 
ouelj  in  orgeoiaed  attadk  for  eigbtgr  yeen. 
An  eminent  French  geologist  has  intimated 
that  there  are  few  places  of  c(|uul  areainthe 
world  where  the  life  record  is  so  completely 
assembled — and  yet  every  year  brings  new 
and  iweeemiy  additione  to  our  qmnx. 
Wliat  ihan  we  aej  of  fhe  other  1»099  equal 
areaa  of  foodliferoiu  roeks  on  the  earth  f 
Many  of  them  have  indo^^'^  been  studied 
with  precision,  but  tliere  mnams  and  must 
remiua  for  long  years  yet  an  overwhelming 
iMlanceof  theuikiiown.  In  the  abimdanee 
and  perfeofeian  of  the  life  that  is  pieiemd 
in  these  rooks  only  the  living  seas  them- 
selves arc  comparable.  I  have  estimated 
the  number  of  individtials  of  a  few  of  the 
species  occurriug  in  one  insulated  mass  of 
marine  Devonian  atrata  known  as  the  Pero6 
zod^  a  section  which  above  the  waterliue 
represents  a  sea  deposit  300  feet  thick, 
1,300  feet  lonp  and  about  250  feet  wide; 
and  the  ligures  for  these  few  species  run 
into  the  hundreds  of  milUons  of  indiTidnela 
—yet  the  roek  i»  not  riefaly  foaOifeEOoa, 
in  the  cnatomary  nee  of  that  expression. 

It  seems  to  be  my  experience,  too.  that 
the  most  elnsely  studied  formatioiLs  have 
already  yiekled  up  a  large  percentage  of 
their  actual  fauna.  For  some  well-studied 
foxmationa  in  limited  azees  the  known 
f aima  is,  approadmately  apeaking,  a  trae 
and  fairly  fall  expression  of  the  aetnal 
fauna.  T  can  not  of  eonrse  pnrsne  this 
matter  here  into  it.s  further  details  with 
its  brilliant  vistas  already  before  us  of 
learning  the  inchoate  life  of  the  primitive 
aoila  and  first  impounded  waters^  hat  I 
think  I  shall  Tentnre  to  enter  the  lists  on 
call,  to  contend  that  for  plant  and  animal 
life  alike  the  reeoidB  of  the  rocks,  vfaere 


vaalteied,  an  nnimpeachaUe  for  ad^pate 

sugge5?tivcncss  of  the  designs  which  the 
thread?;  of  liff  have  woven.  And  when  the 
imputation  is  too  4>ften  made  of  imperfec- 
tion throni^  loss  of  anatomical  detail,  or 
the  destmetion  of  wenttsl  stmetaras,  com- 
pare  hy  way  of  ainpla  illustration  oom- 
pressed  into  the  emergencies  of  this  occa- 
sion the  growth  of  knowledge  of  fossil  anat- 
omy within  the  fragment  of  the  lifetime  of 
ooo  man.  Pif  ty  years  ago  all  that  ivaa 
known  of  the  ventral  organisation  of  the 
trilobite  was  a  mere  suggestion  emboddid 
in  a  nef?t  of  .speculations;  of  its  ontogeny  a 
few  discrete  facts.  So  far  has  knowledge 
advanced  that  to-day  we  seem  to  know 
th«w  animals  in  aU  their  awential  detaih 
and  deveio|imeat;  and  if  aa^  ia  Idft  to 
become  known  of  internal  anatomy  or  eool« 
ogy,  the  lessons  of  the  past  are  the  promise 
of  the  future.  What  was  known  of  the 
Eurypterida  fifty  years  ago  was  little  bat 
their  ontliae  and  their  grosser  form.  To- 
day their  ontogeny  is  tmderstood  almost 
from  birth  onward,  their  anatomy  almost 
to  iiltiinato  d*>tfiils,  their  habits  at  least  as 
well  as  Uiose  oi  vast  numbers  of  living  ani- 
mals, their  phylogeny  as  well  as  or  better 
than-  the  phykgenj  of  any^  living  raee  sab- 
jected  to  this  speculative  treatment.  Bnp- 
plein(!nt  these  illustrations,  which  are  near- 
est to  me.  with  the  scores  of  others  known 
to  you  and  with  the  tremendous  strides 
made  in  this  same  period  of  time  among 
estinot  vertel»ates,  and  wit^  tiie 
realm  of  lost  floras  when  sheaves  of  knowl* 
edge  have  piled  higher  with  every  year. 

These  are  the  theses  I  should  wish  to  nail 
on  tlie  doors  of  our  temple : 

Nature  makes  for  the  individual.  This 
truth  is  registegad  on  the  tablets  of  the 
earth;  it  lies  also  in  human  observation  and 
in  human  expeiianoe;.  Its  reeognitioii  is  of 
paramotmt  importance;  its  acceptance 
sweeps  awsj  oobweba  of  vagrant  hypoth> 
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6666  which  befog  the  pagee  of  writers  on 
politioal  and  udal  wmaakB. 

In  the  progwire  line  of  development 
which  in  the  present  terroinates  in  us,  the 
procedure  of  nature  has  been  one  of  only 
limited  concern  for  the  family  and  of  tried 
out  HDd  abandoned  «^iinMDt  tor  oooial 
partuerahipo  and  tiie  diTinon  of  lalwr. '  To 
perfect  the  individual  inoonoBlvable  safe- 
^lards  liave  been  thrown  about  him.  The 
individual  is  creation's  unit  in  terms  of 
which  all  progress  in  life  ia  to  be  reckoned. 
With  nnaparing  hand  riia  makoi  and  waafeoi 
tiiMo  units,  hoth  for  har  greator  pnipowB 
aad  tiiose  which  tro  maj  eaU  h«ir  Umr 
ones.  Units  of  purpose  are  wiped  away  to 
make  place  for  units  of  other  purpose.  Yet 
the  unit  type  remains ;  rt:iuains  with  its 
fnU  aeeding  of  poinhi]itieB»  anaomd  in  iti 
fight  witii  domhla  portioiia  of  food  wapf^t 
of  sense  organs,  of  looomotive  means,  with 
an  inexpressible  superfluity  of  reproduc- 
tive supply.  Whether  a  given  unit  survive 
till  its  work  be  done  or  perish  in  the  doing, 
H  ia  the  indi?idiial  type  that  ia  at  atake,  it 
is  againit  this  individual  type  that  all  tiie 
powers  oataide  it  are  imposing  their  ob- 
■staeles. 

TluH  the  geologist  knows :  There  has  been 
no  cooperation  in  the  historic  development 
irf  the  life  in  whieh  m  am  direetly  eon^ 
eemed.  We  may  not  yet  know  the  tr^d  of 
many  life  lines  for  far  in  their  history,  but 
wherever  such  lines  are  best  known,  within 
tiie  limitations  of  large  natural  divisions, 
those  that  run  through  from  limit  to  limit 
and  point  the  waj  both  haekward  and 
■head,  and  thoae  other  Hnaa  eoUateial  to 
ours  which  have  ended  and  determined 
fruitl^ly — thp^f^  all  can  be  conceived  in 
no  oUier  way  than  variant  expressions  of 
the  individual  And  in  the  history  of 
human  life  is  it  aught  else  than  the  indi- 
▼idoal  that  has  stood  for  the  progiei  of 
nuoddtidf  Waa  it  the  hama  at  Bnnnj- 


mede,  was  it  some  bill  of  rights,  some  deo- 
kiation  of  independenee,^aoaie  jdnt  aetion 
of  human  agencies  liiat  hare  been  the 

crowns  of  our  achievements!  Or  was  it  the 
Aristotle,  the  Plato,  the  Socrates,  the 
Ohnst,  a  solitary  Shakespeare,  an  ineom- 
parable  Franklin,  a  rebellious  Darwin,  or 
the  hiatorie  twentj  individnal^,  who  have 
stood  for  the  progress  of  the  nwef 

I  say  this  only  for  the  purpose  of  saying 
per  contra,  that  the  history  of  the  excellent 
life  (and  by  that  1  mean  the  line  of  life 
that  ia  beet  perfeeting  its  psychology),  haa 
ahown  the  fntilify  of  attempts  at  progiesa 
through  any  other  agency  than  the  inde- 
pendent individual.  This  is  so  important 
a  conclusion  to  every  state  taking  co^iz- 
ance  of  its  dependence  on  natural  laws  that 
it  is  highly  oswntial  to  eonaider  nature^ 
own  altemativeB  to  saeh  indhridualiatio 
effort,  her  own  eqierimenla  in  trying  out 
other  modes  of  ascending  heavenward.  For 
"individual  liberty,"  said  i'resident  Butler 
speaking  before  the  constitutional  conven- 
tion of  fhia  atate,  *'ia  the  eomentone  of  the 
free  state."  That  is  the  deeree  whioii  is 
written  in  burning  letters  on  every  mile- 
post  of  the  course  of  life.  "The  perfection 
of  the  individual  is  the  perfection  of  the 
race"  says  Professor  Hoffman,  "but,"  he 
adda,  writing  on  the  otganiaation  of  flie 
state,  "the  individual  can  have  no  rifl^tt 
or  duties  that  conflict  with  the  good  of  the 
whole" — a  mipplement  for  which  it  is  ex- 
ceedingly doubtful  that  any  snbstantiation 
can  be  found  in  nature. 

(o)  It  has  been  vaj  Mivireamental  eon> 
irol  to  ata^f  and,  I  hope^  to  leam  aoime  of 
the  lessons  of  life  from  flieir  simplest  and 
most  legible  expression;? — a  result  that  has 
come  from  living  and  laboring  in  a  state 
built  from  the  early  waters  with  their  un- 
differentiated  expr^ons  of  life.  The 
panoxama  of  aoeoeoaive  early  worids  of  life 
glows  witii  the  atmple  ezpceauoDs  of  law 
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vhiob  boooBW  more  involved,  supplemented 
and.  beclouded  ee  the  passing  of  fhe 

agt;s  complicates  the  process  of  higher  evo- 
lution, and  produces  expressions  which,  in 
terms  of  exiHting  life  alone,  would  be  diffi- 
enlily  intelligiWe.  Tfae  etody  of  the  mean- 
ing ol  eziating  life  without  tlie  lii^t  of  its 
Tast  history  leade  nowhere. 

It  is  safe  to  sav,  I  think,  that  living 
beings  at  the  start,  animated  nature  what- 
ever its  composition,  had  an  equal  chance 
for  progresB  and  improTeneut  How  aoon 
that  chauoe  became  forfeit  we  e&n  not  887, 
but  it  is  obvious  that  life  wa«5  not  long  be- 
gun and  its  greater  stoelis  ^tablished 
when  their  courses  throughout  existence 
were  aet  and  determined.  Nothing  is  more 
obviooe  in  ehnmology  than  nature  *8  ^xAlh- 
eiate  failures,  nothing  more  clear  in  pale* 
ontology  than  her  set  purposes. 

The  vast  subkingdom  of  the  Mollusca 
started  well  with  bodily  independenee, 
fully  eqmpped  with  looomotire  powen,  an 
ezcdlent  innovation,  hut  they  sold  tiieir 
birthright  for  ease  and  content.  They  soon 
became  dependent  upon  the  movements  of 
the  waters  and  waited  for  the  waves  to 
bring  them  food.  Corapaet  in  their  pro- 
tection and  adaptation,  th^  types  of  life 
have  come  crowding  down  through  the  apes 
in  inexpressible  variety.  They  and  their 
allied  phyla  in  the  great  subkingdom  to 
whieh  they  belong  have,  it  would  seem, 
itmggled  now  and  again  to  regain  their 
primitive  independence  and  maintain  it, 
hut  the  early  condemnation  of  the  law  has 
overawed  them  and  nut  of  them  all  has 
come,  and  can  come  nothing  better.  They 
had  their  chanoe.  That  chance  was  missed; 
lor  nntdd  milliona  of  years  they  have 
failed  to  improve.  They  atill  enmber  the 
earth  and  teach  the  lesson  of  an  incurable 
heritafre.  Yon  who  are  students  of  ancient 
life  know  how  great  is  the  multitude  of 
lessons  like  this. 


None  of  the  obiervationa  of  the  eompe- 
tent  have  afforded  any  evidence  tiiat  the 

lines  of  development  through  such  gronpf? 
of  lowly  animals  have  led  to  anything  of 
promise  or  of  excellence.  The  ages  have 
rolled  a#«y  and  left  ten  etOl  with  ua, 
progressed,  aneated  or  degenerate  within 
their  own  narrow  limitations,  as  the  case 
may  be.  There  is  no  evidence  to  indicate 
that  these  great  groups  from  which  nothing 
can  be  expected  were  deprived  of  their 
equalitjr  of  opportnnity  as  eomtraBted  with 
the  other  great  subkingdoms  of  the  anne- 
lids and  the  articulates  from  one  or  the 
other  of  which,  or  from  one  and  the  other 
in  succession,  our  own  line  has  been  derived. 

The  leeeon  thm  ia  thia,  that  dependent 
eonditiona  of  life,  however  we  may  see  them, 
throughout  untamed  nature  or  in  our  own 
communities,  are  not  primitive,  are  not  in 
the  essence  of  things,  but  they  are  set  back 
ao  far  in  the  history  of  life  that  they  aie 
now  or  seem  to  be  nnavoidaUe  and  OU' 
eonqnerable. 

These  evidences  I  have  di<;cussed  before 
thi*?  society  on  previous  o'^oasions.  The 
iield  of  obtiervatiuu  and  of  mlereuce  as 
wen,  is  greatly  to  he  enlarged  and  wdl 
justifies  the  appeals  that  have  been  made 
on  its  behalf,  but  so  much  at  least  is  indi- 
cated :  that  hero  and  in  analogous  cas^ 
parasitic  existence  in  whatever  group  in 
nature,  and  with  whatever  expression  in 
the  natural  aasemblage  or  the  eommunity 
group,  involves  the  essential  abandooment 
of  normal  direct  upright  living  and  the 
benefactors  thereby  are  types  of  life  which 
nature  has  cast  out  and  aside  as  hopeless. 

It  is  probably  yet  to  be  determined,  at 
least  there  is  no  record  I  ean  find,  tbal 
even  in  lAie  passing  of  the  agea  natnze  has 
ever  set  up  again  upon  its  feet  an  organism 
or  group  of  organisms  once  fallen  into  thia 
dejected  mode  of  life. 

It  is  well  the  state  should  recognize  this 
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hanth  tratb  whMt  h  *  law.  With  a  police 
poww  gnided  liijr  inteUigieiiea  uid 
pathj,  some  of  the  harshness  in  this  in- 
evitable human  condition  may  be  ame- 
liorated, but  tl)e  paleontologist  looking  at 
the  recoil  of  life  on  the  earth  says  to  this 
skate:  Be  intelligently  guided  iii  the  tieat- 
ment  of  hereditary  eommnnity  parasites, 
defectives,  congenital  or  conflnneJ  mis- 
demeanants, whatever  the  form  of  degenera- 
tion may  be,  by  recogniLion  of  the  pre- 
sumption that  in  so  far  as  they  can  not  be 
phyriologieally  corrected,  they  are  aban. 
doned  types  in  which  there  lies  little  hope 
of  repair.  T  ean  state  this  conclusion  only 
thus  succinctly  without  here  attempting  to 
])resent  or  argue  its  many  ramihcatione. 

(b)  Soon  after  the  great  ombuiBK^artie- 
nlate  life  in  the  Cambrian,  wherein,  so 
far  as  our  present  knowledge  permits,  we 
find  the  lines  along  whicli  have  come  the 
complicated  expressions  of  to-day;  some- 
where in  there,  we  may  not  say  securely 
now,  branched  out  the  great  phylum  whieh 
led  into  the  worlil  of  inseets.  We  am  wont 
to  soy  that  the  firat  whirr  of  insect  wings 
was  made  hy  the  dnigon  flies  and  groat 
cockroaches  of  the  Devonian  forests — an 
admission  which  of  course  implies  that  long 
earlier  ages  saw  the  differentialioii  of  tiiia 
type  of  life.  At  all  events  the  siz-legged 
type  of  artionlatee  adapted  to  life  in  the 
water  nnd  air.  full  of  vivacity  and  ap'ility, 
with  full  independence,  equipped  with  all 
potentialities  that  come  from  abundant 
innervation — this  type,  this  six-legged 
artienlate  espiesnon  of  eadstmee,  the  in- 
seeta,  ataited  reasonably  earlyon  its  career. 
It  is  my  denre  to  note  only  in  passing  tha^ 
however  elosc  and  direct  may  ho  the  deriva- 
tion of  the  vertebrate  type  from  the  primi- 
tive articulate  stock,  we  have  no  inher- 
itance from  and  hence  only  a  collateral 
interest  in  this  six-legged  type  of  artic- 
ulate life.  Tet  llie  oateome  of  devdoii- 


ment  along  this  IhM  has  led  to  most  eiitnov>> 
dinaiy  disidsys  of  morphelog^eal  and 

ptQ^chic  differentiation.  A  distinguished 
naturalist  has  said  that  the  brain  of  an  ant 
is  the  most  marvelous  speck  of  matter  in 
existence.  I  hardly  need,  before  this  audi- 
ence, to  reeall  the  exquisite  and  mimite 
specialisation  in  morphology,  phyaiologieal 
function,  performance  and,  I  should  say, 
conscious  or  at  least  psychic  hehavior 
among  the  most  advanced  attainments  of 
development  in  the  six-legged  articulates, 
the  sodal  inseotsi  The  ant  eolooy  is  the 
ideal  of  differentiation  of  function.  Its 
nieiiibers  are  by  birth  and  inheritance,  food 
and  training,  destined  to  certain  specitie 
duties  in  the  colony.  Armies  are  mar- 
shalled, wars  are  waged^  the  woonded 
nnrsed,  tiie  captives  are  trained  f^r  tiicar 
duties,  gardens  are  planted  an  ]  n  pg  are 
harvested ;  the  stock  is  fed  and  food  is 
stored,  r\nd  a  score  of  marvelous  concerted 
doings  whieli  amaze  us  by  the  perfection 
of  their  totality,  whieh  is— the  welfare  of 
tiie  eommnnity.  Here  the  individnal  is 
actually  oonstructed  nervously  and  phys- 
ically, nnatomicany  and  pfiysiolosrically,  for 
the  niche  in  the  community  which  he  is 
destined  to  fiU.  No  human  community 
where  cooperatiT'e  efficiency  has  submerged 
the  individnal  and  has  been  the  objeetfre 
and  the  attainment,  no  sneh  hnman  com- 
munity has  ever  yet  resehed  sneh  an  ideal 
of  joint  effeetiveness  as  has  a  colony  of 
ants.  The  ants  are  nature's  great  triumph, 
her  highest  performance  in  communistic 
effort  and  in  cooperative  aehievement. 
And  what  has  eome  or  ean  come  of  devel* 
opment  along  this  Hnet 

Let  us  look  back  a  little  into  the  ante- 
cedents of  the  ants.  Says  Professor 
"Wlieelcr : 

So  many  genera  aad  species  of  tlieee  iaMots  ap- 
pear foU  iMged  ta  tibt  esdjr  flntiaiy  lie  am  «an^ 
pdlsd  to  b«ll«»  Oat  Oer  aaet  bam  mfiM  in 
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tt«  TkiM  or  evm  !■  flw  Um,  iMk  Mmifad  to  w 

few  genera  and  apcoics,  or  lived  in  moh  lOllll  MMp 
munities  that  the/  left  no  rcniaiii». 

This  distingnished  student  cites  276 
TeFtiaiy  species  as  ludiuative  of  their  sud- 
dm  mittant,  or  perhaps  it  would  be  Mfer 
to  say  the  development  of  better  modes  for 
tbeir  preservation,  and  lie  has  further 
stated  that  th^re  is  no  reliable  observation 
to  provo  that  polymorph iwi  was  exiatcat 
auiong  tlie  earUei»l  a.ai6  of  thiti  long  period. 
This  difBerentiEtioik  doee^  however,  efaow 
ittelf  in  the  fbeeil  ante  of  the  Qnatemary. 

This  paramount  attainment  of  intellec- 
tual activity'  in  the  line  of  inaect  develop- 
ment, in  the  line  of  the  six-legged  type, 
would  seem  thus  to  have  been  accomplished 
larfety  through  the  eeme  period  of  time 
when  the  human  line  was  perfeoting  its 
mentality.  The  psychology  of  the  two  ulti- 
mate results  is  separated  l)y  proce-sses  and 
directions  of  developiuent  as  wide  apart  as 
the  poles.  Neither  is  to  be  expressed,  per- 
hape,  in  ierme  of  the  other.  The  reaulte 
too  tte  wide  munder— one  a  deadly  oom* 
munism,  «  moribund  partition  of  labor,  a 
lethni  socMalism :  the  other  nn  active,  pro- 
gressive and  ferule  iudiviUualijim.  For  the 
former  the  student  of  nature's  history  sees 
noonteome.  Theae  too  are  nature's  eiperi. 
nienti.  The  aiz4^Bed  type  with  all  its 
purposes,  in  its  highest  expression  lies  pros- 
trate  on  the  icrroiind  at  our  foef,  it  and  its 
achievements  have  risen  to  notliing  higher 
than  an  ant  hill,  its  communistic  relations 
and  subservimee  are  entirely  apart  from 
the  true  genins  of  humanity.  lEkMiaalism 
and  eonunnninn  hare  been  tried  out  and 
found  wanting,  and  nature  holds  c(»ispien- 
ously  before  the  eye  of  the  state  the  warn- 
ing that  they  have  nothing:  either  for  the 
growth  of  the  spirit  or  the  progress  of  the 
intelleet. 

(o)  I  regard  ta  peculiarly  a  doctrine  of 
paleontology,  one  whose  demonstration  or 


eonliBttta  would  be  hopdass  In  the  hiadi 
of  the  bkdogirt,  that  of  palmganesia,  or  re> 

capitulation,  or  in  other  words  the  broad 
and  familiar  statement  of  the  faet  that  each 
individual  carries  in  himself  and  his  devel-  . 
opment  history,  the  history  of  the  race  to 
which  he  belinigB,  however  aeeelenUad  or 
however  retarded  it  may  be.  I  am  treneh- 
ing  familiar  ground,  but  it  is  because  I 
would  remind  this  andienee  that  not  the 
mere  existence,  hut  the  panorama  of  life,  is 
essential  to  this  conception  and  that  the 
law  cemaina  only  an  fMomption  of  prob- 
ability as  long  as  ita  manifeatations  are 
pursued  only  among  creatures  of  high 
specialization.  In  our  bodies  politic  the 
more  complicated  our  existence  becomes  the 
more  like  a  tangled  web  of  ordinaneea  be- 
some  our  atatutea.  Forty-Are  thousand 
new  statutes  it  ia  aaid  have  bea  eaaeted 
in  the  last  five  years  in  these  states  for 
some  of  us  to  trip  and  fall  over,  and  just 
as  it  is  di£Scult  to  pick  our  way  through 
this  tangle  of  expediential  legidation,  ao 
it  ia  likewise  dilBenlt  to  read  In  highly 
apeeiallaed  organiama  the  leading  of  this 
great  ptiveminp  prineiplc  of  hiogencsis.  If 
we  <io  trip  and  fail  anion*?  the  entangle- 
ments of  the  statutes,  the  difiikjult  mechan- 
iam.of  onr  pieaott  eommunity  life,  let  Ui 
remember  that  also  baek  even  of  tiie  be- 
wildering, confusing,  interloek'ni:  webs  of 
the  physiolosrical  mechanic"]  if  evolution 
lies,  outspoken  and  luminant.  the  simpler 
expressions  of  the  basic  law  on  which  rests 
the  whole  sapemtmcture  of  evolution 
whether  of  the  indiridual  <ir  of  the  stela. 

(d)  It  is  well  for  oi,  wdl  for  the  atata^ 
tiiat  we  read  aright  the  teaching  of  the 
crreat^r  past  upon  the  doctrinp  of  majority 
control,  for  whatever  enduring  virtue  it  has 
takes  its  roots  in  these  past  procedures  of 
lifs  when  laying  the  foondationa  of  its 
phyla.  Oyer  and  over  again  the  doninant 
raoe  haa  aterted  on  its  earew  as  an  inaig- 


Digitized  by  Google 


80ISNOE 


133 


nificant  minority  striipgling  for  its  exist- 
ence against  an  overburden  of  nip>^hnnical 
and  vital  obstacles,  armed  only  wiUi  speciiio 
virtON  wlii«h  Iwve  littlA  bjr  littte  fboght 
their  wax  ^  faregraaiid,  and  }ry  aa 
doing  consununated  their  upward  purpose. 
If  1  refer  to  the  peological  history  of  the 
phylum  to  which  we  belong,  the  Mammalia, 
it  may  stand  for  the  oft-repeated  procedure 
wbiah  baa  in  variooa  foima  eome  imdBr  flia 
notice  of  wxf  pal^ntologist  The  Pro- 
totheria,  or  the  first  of  all  mammal??,  ap- 
peared upon  the  scene  in  the  Jurassic,  di- 
minutive, mouselike  creatures  even  yet  re- 
taining  from  reptilian  anoeatom  the  fane- 
tion  of  omlatian,  poailblj  ha-ving  already 
developed  a  maraapial  pouch  for  tbdr 
nurslings,  insectivorous  in  dentition,  creep- 
ing  ineonspicnously  through  sheltered 
places  of  the  forests  or  among  the  crevices 
of  tiie  earth,  tiieir  Bunuta  but  agile  brajna, 
by  which  they  were  steering  tiieir  eaaaei 
tremendously  exceeding  in  proportion  the 
brains  of  the  giant  reptiles  whose  variant 
(lanaa  eonstituted  the  majori^  and  nwde 
tium  marten  of  earth  and  ahr  and  asa — 
whoae  gigaatie  phyviqiie  and  fleshly  Inata 
bad  outstripped  the  early  promise  of  their 
cephalic  ganglia  and  left  them  hopelessly 
deeephalized.  Insignificant  in  size  and 
number,  but  equipped  with  the  vigor  of 
phyletio  yooth,  agile  adaptaMlity,  loeo- 
nioCive  indapendenee  left  unimpaired 
fhroo^  ezeenive  food  supply,  with  such 
equipment,  good  balance  between  cephalic 
and  motor  nerve  centers,  these  inconspicu- 
ous and  feeble  folk  started  on  their  career 
ol  triumph  over  an  orenrihelming  major- 
itjr.  Time  pamed  and  the  deed  waa  donai 
ThB  agile-witted  founders  of  the  race  had 
spread  abroad  through  the  earth.  They 
grew  vast  in  number  and  variety,  adapted 
to  all  media  of  earth  and  air  and  sea.  To 
Itm  at  last  eame  the  tempCatiiioi  of  tin 
IM  poCa;  tfaagr  grew  gxeat  in  bott^  dow 


in  body,  weaker  in  locomotion  nn  l  fef'blwp 
in  proportion.  They  too  had  met  their 
impasbc  and  there  was  nothing  beyond. 
Tin  majority  had  arrived,  but  the  majority 
had  fed  itaelf  fat  on  the  qpcila  of  the  eonp 
quest  and  waa  moribund.  Once  more  out  ol 
thi.s  majority  nmae  the  protest  of  the  minor- 
ity and  again  tlic  keener  witted,  better  cepha- 
Uzed,  unimpaired,  but  obscure  and  diminu- 
tire  aoinority,  atrong  alwagra  at  the  head, 
emerged  from  the  welter  of  self-indulgence 
to  save  the  race.  Robbed  of  luxuriant  food 
supply  by  a  mantle  of  ire,  its  vitality  quick- 
ened and  .stimulated  by  the  invigorating 
cold,  imperiously  compelled  by  a  world  chill 
wliieh  hnng  upon  the  earth  nnhnown  yeara 
to  pofge  itaelf  of  Indireetion  and  aeek  the 
.srtraightest  way  to  physical  salvation 
through  the  practise  of  .simple  \'irtue8; 
from  out  of  such  conditions  came  the  hu- 
man stock. 

If  we  do  not  recognize  fully  tiio  faet 
that  a  majority  eontrol  in  oar  govammenta 
is  purely  a  matter  of  expediency  in  the 
handling  of  civic  affair.s,  let  us  remind  our- 
selves of  it  on  this  occa.sion.  We  need  only 
the  reminder,  for  however  often  the  man 
in  the  ward  and  the  voter  at  the  polls  con- 
eeivM  that  a  msjority  ia  the  pannonnt 
iame  at  atake^  it  ia  too  often  foigotlen  that 
the  majority  is  purely  numerical  while 
wisdom  and  truth  may  rest  with  the  minor- 
ity. Amidst  the  inevitable  f'xperliencies  of 
government  this  is  iLs  salvation — tiiat  the 
minority,  if  dear  and  strong  it  the.head, 
like  an  anteeedent  river,  will  ent  *down 
mountains  of  oppoeitian. 

Said  Lord  Acton : 

The  trinmphs  of  liberty  have  boon  doe  to  minorl- 
ties.  The  rule  of  the  tyrant  is  tyraivny  wbstber  h« 
havB  one  head  or  maaj.  Tbn  pfiadfito  of  timtata 
majority  rule  is  as  profomuny  immoral  and  as 
profoundly  andenaorriH*'  ttif>  principle  of  tho 
diviiM  ri^  of  Idngs.  Majority  rule  ia  a  ptasHsel 
dffise  fot  Ike  wesfcfag  ef  fk«s  SMittBllflM  and  set 


Digitized  by  Google 


134 


aOIBNCS 


IV,  &  YMm  ZLT.  Ndi  11S4 


*  jkriociple  vitlioat  limiU  or  booads  upon  whieh 
frsft  iutitBliona  maj  to  tosad. 

Thia  is  the  teaching  of  our  science;  the 
ephemeral  imrtb  of  majoritgr  eontrol  is  al- 
ways  obvious;  the  voioe  of  the  people  it 

not  tlip  voice  of  God. 

(e)  We  have  eome  to  a  point  in  our  re- 
searches where  observation  and  inference 
teeeh  us  that  life  originated  in  unicellular 
mlerobie  forms  under  eonditioiis  wUeli 
have  been  indirectly  iniBeated  hy  the 
Chamberlins,  father  and  son,  as  governed 
by  and  intimately  associative!  with  a  con- 
junction of  Koil  and  moisture,  with  ob- 
fltrocted  air,  and  probably  without  direet 
esposnre  to  the  aetinie  aetion  of  the  smi^ 
light.  There  has  already  been  intereitillg 
and  substantial  confirmation  of  the  presj- 
euce  vi  actual  bacteria  in  the  most  ancient 
rocks  of  continental  origin  antedating  the 
Oamlnian,  and  many  well-demonstrated 
eKpiesBiooa.  The  disooveiy  of  fosril  bae- 
teria  la  to  be  accredited  to  several  students, 
Van  Ingen  among  others,  but  their  exist- 
ence in  this  nfse  preceding  the  primordial 
outburst  of  life,  in  times  when  by  every 
line  of  sequential  reasoning  they  shoold 
ezisty  this  important  deierminatioiL  ia 
among  the  brilliant  lesnlta  of  Waleott's 
researches. 

So  now  every  logitiniate  evidence  of  fact 
and  deduction  points  to  the  origin  of 
nierobie  uniceilnlar  life  in  the  moists  snb> 
aerated  sinl  away  from  the  diieet  sun;  and 
the  soils  of  to-day  are  alive — a  mighty  host 
— with  such  microbio  creations  existing 
under  paranacrobic  conditions.  This  army, 
we  are  coming  to  understand,  is  endowed 
with  specialized  functions ;  and  if  this  state- 
ment i^  and  is  to  remain,  approzimately 
eorreet,  then  the  acquidtion  of  aneh  special 
functions  speaks  of  a  long  past  with  its 
gradual  and  cumulative  inheritance.  It 
still  remains  to  be  demonstrated  that  the 
cycle  of  life  is  renewing  itself  ^m  day  to 


day  by  the  continued  transmutation  of  the 
inorganic  to  the  organic,  however  such  a 
possibility  may  lie  in  the  lap  of  logic.  But 
it  is  well  for  ua  to  realise  tiiat  this  mierobie 
life  whieh  in  the  panage  of  time  has  be- 
come adapted  to  such  special  functions  that 
we  recognize  among  them  germs  of  disease 
as  well  as  of  benignancy,  has  the  historic 
impress  of  hostility  to  the  direct  rays  of 
the  son.  Mierobie  dlssaae  is  disease  only 
from  the  human  standpoint,  from  the  point 
of  view  of  the  host  of  the  disea.sp-causing 
parasite.  For  the  germ— the  mierobie 
parasite  itself — it  is  normal  living.  I  think 
we  may  well  urge  upon  the  attention  of 
patbogenists  the  importanoe  of  estimating 
tiie  historie  impreM  i^ich  is,  in  all  disease- 
making  bacteria,  the  natural  primitive  and 
inherited  hostility  to  the  sunlight.  In  the 
adjustments  and  readjustments  of  these 
paraaitea  to  speeial  hosts  and  apeeille  tosie 
proeeMea  some  may  have  overcome  in  a 
measure  this  natural  antagonism,  but  for 
the  most  their  work  is  in  the  dark.  The 
marvelous  results  which  have  been  attained 
in  the  treatment  of  tetanus  during  the  pres- 
ent war,  by  simple  and  oonstant  eipoeorB 
to  the  amdight,  eneourages  us  to  believe 
that  in  similar  pathology  a  like  treatment 
would  be  historically  and  logically  correet. 

Fifty  years  ago,  when  President  Andrew 
D.  White  published  his  "Warfare  of  Sd- 
enee  and  Religion,"  he  eaid: 

A  tratii  written  upon  tin  hnmaa  hesit  to-djij  in 

its  full  play  of  cnmtionB  or  passions  can  not  ba 
at  an;  real  T&riaaoe  with  the  truth  written  upon 
a  fMdl  wboae  poor  life  «bb«d  forth  winio—  of 
TsnaagOi 

These  fifty  years  since  have  enabled  us 
to  .say  with  equal  security  that  the  record 
written  on  the  foti&ii  is  the  candle  by  which 
we  mnst  read  the  fate  of  the  eommonitgr, 
the  pasauma  and  onotions  of  the  hmnan 
heart.. 

We  have  been  shocked  into  a  conscious- 
ness that  not  all  the  virtues  abide  in  us. 
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Tbu  may  recall  the  ancient  days  of  Kome 
when  the  pec^to  ammally  gatlwred  to  pay 

an  offering  of  oil  and  wine,  d  miUc  and 
violets  to  the  spirits  of  their  ancestors,  from 
the  study  of  whose  examples  they  gained 
for  themselves  and  inculcated  in  others  a 
respect  for  tli«  vlrtmiut  pMt  So  we  say 
our  mu  to  the  gnftt  put  oat  of  wkkii  we 
and  all  our  guiding  principles  in  individ- 
ual life,  in  tlie  ooaiDTmity,  in  the  state, 
have  cume. 

Our  broader  vision  which  must  be  the 
Uoom  ol  our  intenae  apeeialisatiui  ia  like 
the  dream  of  the  patriardl  who,  fasting  his 
•  head  or  a  pillow  of  stone,  saw  a  larlder 
reaching  from  this  earth  to  heaven  and 
beheld  the  angels  of  God  ascending  and 
daaeanding  on  it 

Jomr  11  Claskx 

Albaxt,  N.  Y. 


THE  COMMITTEE  OF  ONE  HUNDRED 
ON  SCIENTIFIC  RESEARCH  OF  THE 
AMEKiCAN  ASSOCIATION  FOR  THE 
ADVANCSMBNT  OP  8CIBNCB 

BlPOVr  OF  THE  suru:nMIIITTXB  Oil 

ASTRONOMY 

Tax  adence  of  astronomy  differs  in  a 
inaikad  nutniMV  fiNm  many  oUmf  depattflMnts 

of  hmnan  Imowledge.  Owing  to  the  larpe  sum? 
of  money  which  have  been  given  to  it,  ex- 
tensive organizations  have  been  effected,  thus 
enaMittg  attMnunnen  to  nndnrtaka  -tfie  gnat 
routine  investigations  whioh  at  pr»>sent  arc 
regarded  as  the  mo^%  important  objects  of 
astronomical  research.  No  one  will  doubt  that 
in  this,  as  in  afiery  oilier  adenoe^  the  advanoe 
dq^ieaads  largrely  on  individual  genius  and  inl- 
tiatrfe^  The  invention  of  new  methods  has, 
lioiranrar,  now  been  so  far  accomplished  that 
maigr  artrmuMiMfa  axe  able  to  derota  tliaii 
time  to  applying  these  methods  to  large  num- 
bers <if  individual  starts.  Tnvestipationa  whieh 
require  years  of  continuous  effort,  and  an  ex- 
panditnra  of  manj  thousands  of  dolbm  nay 
thus  be  undertaken  and  successfully  com- 
pletfld.   The  aiqptioation  of  the  methoda  of 


scientific  management  has  effected  the  same 
aaving  as  in  industrial  pvoeessee.  An  exoel- 

leut  example  of  this  is  the  determination  ol 
the  accurate  positions  of  one  hundred  thou- 
sand norUiem  stars.  Thia  work,  begun  imif 
a  oentaxy  ego*  was  divided  aasoiig  a  Ambb 
observfltorlt^,  and  was  probably  the  most  im- 
portant astronomical  research  undertaken  up 
to  that  time.  One  zone  occupied  an  observer 
and  eorpa  «f  eieistanta  f or  tfpentr  TsaiB.  The 
salaries  alone  excee<led  one  hundnxl  thousand 
dollars.  By  the  aid  of  photography  this  work 
is  now  being  repeated  with  double  the  accu- 
raajr.  and  at  \em  than  a  toith  of  the  eosb  In 

another  investipfation,  a  savinff  of  one  minute 
in  the  reduction  of  an  observation  will  reduce 
the  time  of  its  preparation  by  two  years  of 
the  work  of  one  assistant. 

Tlie  greatest  need  of  n-*T 'nomy  appears  to 
be  a  large  fund  whose  income  a>uld  be  used 
in  the  following  ways: 

1.  Beestabliahiag  tke  friendly  inteniational 
relations  of  astrononiers  of  three  years  ago  by 
assisting  large  astronomical  projects  directly 
or  indirectly.  Such  projects  can  often  be 
carried  out  far  better  and  nuxre  eoonomioally 
by  dividing  the  work  between  two  or  more  ob- 
servatories. The  Cape  Photographic  Durch- 
musterung  is  a  striking  example  of  the  ex- 
oeOent  resulto  of  aueh  ooopera^on. 

2.  Fmrnishing'  nssistanta  to  astronomers  who 
would  thus  be  relieved  of  laborious  routine 
obserrationfl  and  computations.  An  excellent 
iOaittation  of  this  naa  the  article  in  SanoRS, 
Vol.  41,  82,  giving  the  replies  of  twelve  leading 
astronomers  regarding  their  greatest  need.  In 
almost  every  case  it  was  one  or  more  assistants. 

t.  Aiding  olMerratflariea  aontli  el  the  eiinator 
in  audi  a  way  as  to  render  our  knowledge  of 
the  foutlicrn  ftars  more  nearly  equal  to  that 
of  the  northern  stazs*  At  present^  many  times 
as  many  obsflsvalioaa  are  made  of  nortihen, 
aa  of  southern,  atsia. 

4.  Providing  means  wlicreby  preliminary  in- 
vestigations, suffioient  to  decide  upon  the  best 
and  most  elhcieut  methods  of  carrying  on 

laxge  projeotBy  can  in  all  oases  be  nuderUken 
before  these  projeeta  tbemselvee  an  entered 
upon* 
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5.  Eistablishiug  bureaus,  generally  at  exist- 
ing in^tntioiWy  tt  iM6k  euU&n  Hnn  of  i»> 
Testigation  could  be  carried  on  for  nj  aatRHi- 
omers  needing:  them.  For  example,  a  com- 
puting bureau  which  would  prepare  the  tablea 
aaoded  for  anjr  tpMnal  cr  gaoeral  purpoM^  M  s 
iHtfeau  for  compntiiiif  oritits  of  iiMdr 
covered  asteroid"*,  or  eoTnet?*,  a  bureau  for 
measuring  photographs,  thus  determining  pre- 
obe  pontioQS,  radial  rdaciXkiB  firam  4pootai» 
etc.  Such  wofk  can  be  carried  on  far  mora 
efficiently  by  an  astronomer  in  his  own  snr- 
roundiugs  than  if  he  is  transported  to  a  new 
aataUiahineiit. 

&  VaWng  arrangements  by  iriiidi  astron- 
omers, overburdened  by  teju-hinicr,  would  be 
enabled  to  devote  a  specified  portion  of  their 
time  to  TMaarch. 

7.  Awiatiiig  atudnti  taking  poetgradnata 
courses  in  astronoBaj,'  ao  tfast  iSuj  oodU  aoor 
tinue  such  work. 

8.  Supplying  small  teleaoopes,  or  other  ap- 
yliiHiwws  to  tlioaa  inuUflad  to  vaa  ^kmn. 

f>.  In  general,  aidlnpr  the  advance  of  astron- 
omy in  any  way  that  might  prove  efficient. 

E.  C.  PlOKEKIKa, 

Chairman 

Ebnest  "W.  "Rrowk, 

WiLLUM  W.  (  AMPSaLI^ 

Edwut  B.  Frost, 
HkRT  IX*  BOMKLf 
FrAVK  SCWIMPWI 

npomr  ow  the  tuBcomirmB  on 

CHEMISTRY 

The  followinj?  recommendations  conccrninfj: 
the  organization  of  e£[orta  to  advance  the 
oavae  of  rcMareh  in  dMniatrr  are  made  on 
iMbaU  of  the  committee  in  an  informal  way. 
The  members  of  the  committee  exchanged 
opinions  by  correspondence,  but  no  formal  re- 
port was  dieCTiwed  tbem. 

1.  To  avoid  duplication  of  work,  to  secure 
unity  and  strengrth  of  effort  and  to  save  the 
time  of  research  chemists  overwhelmed  with 
coHiiwtttefl  woik  on  fhia  subject,  tiie  fbsioo  of 
the  re«(  i»reh  eoramittee  of  the  Committee  of 
One  HuJidr*  r-nd  of  tlie  Xational  Research 
Council,  as  recommended  by  the  Oonunitttee 
on  Fodon,  ia  atrongly  embnaed. 


2.  A  survey  is  recommended  of  all  the  in- 
▼eidgatam  in  clianiiite7»  indiidinff  thoae  oon- 
nected  with  nnimaitiee,  coUegea,  tiw  govern- 
ment, state  or  mnnieipal  service?*,  endowed 
research  institutions  and  research  laboratories 
of  indastrial  ertabliahmenta^vilik  qpeeial 
anpliasis  on  the  Held  of  wA  for  wbidi  eadi 
man  might  be  available. 

3.  The  organization  of  efficient  bu(  simple 
neana  ia  reoomnMnded  for  bringing  to  Hn  at- 
isntioa  of  research  men  in  universities  and 
colleges,  who  indicate  an  interest  in  technical 
research,  those  problems  of  manufaekurers  in 
iim  Tanoaa  afeatsa  and  OMteaa  of  llie  eonntryj 
which  oo«dd  be  bandied  in  the  Uboratociea  in 

question. 

4.  The  consideration  of  the  issue  of  a  warn- 
ing to  tiniveraities  and  colleges  is  reoom- 
mended  in  regard  to: 

(a)  The  imminent  danger  of  allowing  the 
nniversity  laboratories  in  which  research  men 
for  the  whole  country  are  trained,  to  be  too 
mndi  weakened  I7  <iie  lom  of  ataff  «<  pro- 

iiounoed  research  abilitjr  to  til*  tBffhntfffJ  r^ 
searcli  laboratories. 

{b)  The  importance  of  protecting  research 
teeehera  against  di»  enoroaehmenta  of  admin* 
istrative  duties  of  every  kind. 

(f)  The  importance  of  giving  younger  mem- 
bers of  the  iita.3  of  proved  research  ability 
efeiy  opportonilar  ia  the  nay  of  tioM^  &eil- 
ities  and  assistania  for  the  dmlopnent  <rf 
tiieir  full  powers. 

id)  The  necessity  of  definitely  protecting 
reseansh  in  pare  seienfle  when  pnnriaionB  are 
being  made  fov  oloav  eonneotlona  with  tedi- 
nical  problems. 

6.  The  furthering  of  plans  for  cooperative 
zeaeareh  bekpeen  dapartmento  and  between  in* 
•tittttiona  ia  reaomnrndad  for  eonsideeation. 

J.  STisauTz, 
ChoMrman 

uvoxr  OP  THE  suBcoMMirm  oir 

KESBARCH  FUN08 

DoinNi  the  year  uhleh  has  elapsed  since 
the  last  annual  meeting  of  the  American 
Association,  the  reiMrt  then  made  has  been 
revised  and  somewhat  extended.  In  tins  le- 
fiaed  fonn  it  baa  been  printed  In  BcoDfca. 
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Reprints  of  it  accompany  this  report.  They 
ouk  alflo  be  seat  to  members  of  the  Oommittee 
of  One  Hnndfed  who  lo  disinw 

It  13  inteiided  presently  to  collect  data  re- 
garding Aatrononiical  Obg>erva(ories  and  Ma- 
rine Biological  Laboratories  whidi  hitherto 
ltt¥i»  been  deleyed  by  tmeToidable  eiveinn- 
stances. 

It  ia  desirable  to  swure  authoritative  in- 
formation regarding  tiie  appropriations  which 
ne  entmelly  made  by  the  federal  goyermnent 
end  Vieay  state  legislatures  for  research  in 
apnriculturfll  and  enffineerinpr  subjoc-ts,  unless 
the  committee  should  be  relieved  from  doing 
tide  beeeuee  of  the  eimilar  voile  imderteken 
hj  tiie  eonunittee  appointed  by  "Ae  Ketional 
Aeedemy  of  Soigneee. 

Chas.  R.  C^U>8S, 


SCIENTIFIC  MOTBS  AMD  MEWS 

Db.  Jui.irs  SriKCLtTZ,  professor  of  chemistry 
in  the  Uuivensity  of  Chicago,  has  been  elected 
president  of  the  American  Ohemieil  Sootetgr. . 
Dr.  Btiei^tz  has  also  been  eleeted  preflideni  of 
flie  Society  of  Sigaae  XL 

•  The  alumni  of  Columl>iu  University  will 
pivo  f\  difmer  on  February  19  in  recognition  of 
tnc  luuv'orsity'a  contributions  to  science  and 
engiaeenaff.  ^  soeet  of  honoririll  be  Fto- 
feeaor  IL  L  Fiqpin,  who  completes  hie  tmBty" 
fifth  year  of  senrice  to  the  university- 

The  gold  me<lal  of  the  "Roynl  Astronomical 
Society  has  been  awarded  to  Mr.  W.  S.  Adams» 
of  the  Koottt  Wihon  Solar  Obaervatoiy,  fw 
hie  iuiieetiftiBiia  In  etdler  apeeiriMeoiiy* 

Tbb  Geological  Society,  London,  has  thia 
year  made  tlie  following  awurda;  Wollaston 
medal,  Professor  A.  i\  A.  Lacroiz  (Paris); 
Mvrehiaon  nedel.  Dr.  O.  T.  lfat«heir  (Osn- 
ada) ;  Lyell  medal*  Dr.  Wheel  ton  TTind  (Stoke- 
on-Trent)  ;  Rig-shy  mfidal,  Mr.  '1.  Carruthers 
(KM.  G^logical  Survey);  Wollaaton  imad, 
Br.  T.  H.  Boewell  (Imperial  OoUeio  of 
Scfenoe);  ICindim  fond.  Dr.  W.  Madfcie 
CEigm) ;  Lyell  fond.  Dr.  A.  H.  Oox  (Sing's 
Oollege,  London),  and  Mr.  T.  C.  Nicholas 
(Trinity  (College,  Cambridge);  Barlow-Jame- 


son fund,  Mr.  H.  Dewey  (ILM.  (3«ologioal 

Survey). 

At  the  6ug;gcstion  of  the  chairman  of  the 
Netaoaoal  Benareh  Ooonoa  of  the  Netiooal 

Academy  of  Sciences  the  folknring  CJommittee 
for  the  Knrr>«ragement  of  I?f»s*»fireh  nt  the  Uni- 
veraity  of  Chicago  has  been  appointed:  Presi- 
dent  Judaon,  Tmateeo  Uartin  Byemm,  Jnliue 
Rosenwald  and  Harold  Swift.  Pn  fc  ssors  Coul- 
ter, Michelson,  I^nilikan,  T.  C.  C^lianibcrlin, 
Stieglitz,  £.  JL  Moore  and  Bonsley,  and,  from 
the  alumni  of  the  nnivernty*  Dr.  F.  B.  Jewet^ 
of  the  Western  Electric  Company,  Miew  York 
City,  and  Dr.  H.  F.  Baooo,  diraetor  of  the 
Mellon  Institute. 

Ratuoxd  Cboil  Moore,  Ph.D.  (Chicago, 
'16),  haa  been  ei^intad  head  of  the  state  geo- 
logUial  tttrwy  of  ITenHai  Dr.  Hoore  haa  beat 

tmgaged  in  geological  fnirvey  work  in  Missouri 
and  Illinois  and  for  the  United  State.s  govern- 
meaty  and  is  now  connected  with  the  Univer- 
aily  of  Kaniat 

Aff  ^  asmmd  meeting  of  the  tmgteee  of  the 

Rockefeller  Foundation  Dr.  George  E.  Vin- 
cent, president  of  tlic  TTniversity  of  Minnesota, 
was  elected  president  of  the  foundation  to  sue* 
oeed  Ifr.  John  D.  Booheieller,  Jr.,  who  mw 
pointed  chairman  of  the  board  of  trustees. 
M^srs.  Cliarles  E.  Hughes,  Julius  Koscnwald, 
of  Chicago,  and  Dr.  Wallace  Buttric^  chair- 
man of  Gennal  Edneation  Board*  waM  alio 
eleeted  trmtooe,  end  Mr.  Edwin  Bogen  Em- 
bree,  assistant  .secretary  of  Yale  University, 
was  elected  eeoretaiy  to  soooeed  Mr.  Jerome  D. 
Greene. 

Okobgb  B.  La  Rue,  assistant  professor  of 
xoelos:^  at  the  UniTenity  of  IDehiffaa,  haa 
been  appointed  director  of  the  University  of 
Michigan  Biological  Station  at  Douglaa  Lake^ 

Michigan. 

Da.  William  S.  Stonb  has  been  appointed 
asflistant  director  of  caneer  leeeardi  of  the 
Uemorial  Hbfpital,  New  Yoik  Cfitj. 

ICajoa  Joair  A.  Amror,  Totonto,  iMtmerly 

director  of  the  Ontario  Board  of  Health  labora- 
tories and  profe^ftor  of  hygiene  and  public 
medicine  in  the  University  of  Toronto,  has 
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been  appointed  sanitaiy  adviser  iu  England  to 

Wb  lean  from  Natun  that  1&.  ITdny  Ttila^ 

one  of  the  honorary  secretaiiM  of  the  Boyal 
StaHstical  Society,  haa  been  appointtnl  head 
of  the  Information  and  Statistical  Bureau  of 
ihftBrituihlCfaustry  of  Food  WithMr.YoIe 
will  be  Maooiated  Professor  T.  B.  Wood. 
Drapers  professor  of  agriculture  in  the  fjii- 
versity  of  Cambridge,  and  Profes«or  W.  H. 
Tiuunpeon^  profe^r  of  pli^ttiulogy.  Trinity 
CoUege,  Dublin. 

Taamnam  Gmwb  0.  WwantM,  Di  Hamad 

Univer-iity,  hm  r<-'<'Pntly  made  to  the  New  York 
state  cmumissioner  of  health  a  report  on  the 
proposed  plant  at  Staten  Island  for  the  dis- 
posal of  the  gaibagtt  of  the  otly  of  Nei?  Toric 

Ihu  B.  Tin  TSxiKmm,  pinleaaor  of  phTsioal 

cducfttloii  at  the  TJiiIvcrsity  of  Pennsylvania, 
is  now  making  a  stantiard  desigrn  for  nil  medals 
given  by  the  Inter<x>Uegiate  Couierenoe  of 
Weetani  Univtecaitiea^  Thia  Mgn  will  serve 
for  the  large  medals  given  by  the  conference 
to  the  individual  point  winner  in  ita  outdoor 
meets. 

At  the  last  meeting  of  the  American  Phyto- 
pathologioel  Boeiety»  from  Deoember  97  to  80^ 
in  New  Yoifc  Oitj,  l3w  following  ofllaena  were 

^ected: 

Preaidtnt,  MeL  T.  Cook,  N.  J.  Agriettltaral  Es- 
periment  Station. 
Vice  presideMt  Ghaa.  Brookat  U.  B.  Paieaa  of 

Plant  Industrj. 

Comcttor,  U.  B.  Jackson,  Indiana  iixputixnaat 
Station. 

At  the  annual  meeting  of  the  State  Uieio- 

BOOpical  Society  of  Illinois  held  in  the  audi- 
torium of  the  Colle-^e  Club,  Chicago,  on  Jan- 
uary 16,  the  following  trustees  were  deoted. 
Dr.  Alhmtt  HbOalla,  Dr.  Lester  Oortiai  Da«id 
L.  Zook,  Francis  T.  SCsnoon  ani:  T,  ri.-miah  A, 
HyntH.  The  offioers  elected  ior  the  eoming 
year  were: 

Pretident,  N.  8.  Amstutz. 

Fint  Vte9-fraHd0»t,  Dr.  I.  J.  K.  GeUte. 

!^rrand  Vice-prciuli  nt ,  Professor  O.  B.  lindu 
Xreaturer,  Frank  L  Packard. 
Ow«tor,  Henry  7,  WltOm* 


Correipondmg  Se&'etary,  I>r.  V.  A.  Latham. 
XMOfdky  B9cr9tant,  Ghaaiaa  A.  BohL 

At  the  meeting  of  the  Waaliiagton  Aeadenj 

of  Sciences  on  Febrtiary  1,  in  the  auditorixim 
of  the  Npw  National  Museum,  the  retiring 
president,  l>r.  L.  O.  Howard,  delivered  an  ad- 
dress on  "  The  Qanuige  cf  Disease  by  Inaeoti.'' 
At  the  SOStfa  meetbg  of  the  Anthropdk^eal 
Society  of  'Washington,  Mr.  William  H.  Bab- 
oock  read  a  paper  on  Certain  Procolurabian 
Notices  of  Hia  luhabitauts  of  Atlantic  Is- 
lancb."  He  referred  to  earljr  Korse  and  Oeltie 
lej,'.Mids,  the  .story  of  Atlantis,  and  later  tales 
recorded  by  Diodorus  Siculus  and  PlutarcL 
The  g^>graphy  of  the  Arab  writer,  Edrisi,  was 
oonflidered  at  greater  length,  and  the  rest  of 
the  paper  was  taken  up  with  accounts  of  the 
Canary  Islanders  piven  by  him,  and  by  later 
authors,  such  as  Bontier  and  LeverrieTt  Azu- 
rara  and  Cadamoato.  ^ 

PfeoraaaoR  Jams  W.  Josldio,  of  YandMbilt 

Fniversity,  lectured  before  the  New  York 

Academy  of  Medicine  on  February  S  on  "  The 
*  Influence  of  Nouspecitic  Substances  on  Inieo- 

tiona." 

Db.  Boenr  H.  Yerkss,  <rf  the  dspertment  of 

psychology  of  TTarvard  University,  and  psy- 
chologist to  the  psychopathic  ho^ital  of  Bos- 
ton, lectured  at  the  University  of  Minnesota, 
b^ine  ttie  Vinnesota  dnqiter  of  Sigma  Zi  on 

.Tanuarj'  26.  The  subject  of  his  lecture  was 
"  Psychological  Methods  of  Examination  and 

Frofbssor  a.  W.  GooDeraiD,  of  the  Univ«r> 
sitr  of  Pem^Ivama,  baa  reoently  oompleted  a 

course  of  three  lecture.^  on  **  Lipht,  Visible  and 
Tnvisible,"  at  the  Brooklyn  Institute  of  Arts 
uud  Sciuuces. 

Ok  January  S6  Dr.  A.  HrdliSca  spoke  on 

"  Anthropolojry "  before  the  Colonnade  Oh>b 
of  the  Univer^it.v  of  Virp-inia;  and  on  January 
26  he  gave  a  lecture  before  the  faculty  and  ad- 
vanced students  of  the  univemty,  on  "The 
Evolution  of  Han." 

Tbb  GKfford  lectures  at  Glasgow  University 

are  this  year  being  given  by  Professor  Samuel 
Alexander,  of  Manchester  Universityj  on 
"  Spao^  Time  sad  Dettr." 
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It  is  stated  in  Nadire  thnt  Profeasor  and 
Mrs.  Hc-rdraau  have  recently  established  and 
endowed  an  institute  at  Fort  Erin,  lale  of 
Mutt  fm  flooial  and  ednaational  pwpoeeai,  as  a 
memorial  to  their  son,  Lieut.  George  A.  Herd- 
man,  who  was  killed  in  action  near  Montauhon, 
in  the  battle  of  the  Somio^  on  July  1,  1916. 
IjentenaBt  Hordnupi  apiuit  a  gvoat  part  of  hia 
boyhood  at  Port  Erin,  amociating  with  the 
local  fishermen  and  working  at  the  Kazine 
Laboratory. 

Dk.  N.  II.  J.  Afn.i.gw,  who  since  1887  has 
waglwd  at  the  Bothamgted  Station  in  Enghmd, 
diod  avddenlr  on  Januaay  19. 

J.  B.  A.  Cbauveau,  member  of  the  section 
of  agriculture  of  the  Paris  Academy  of  Sci- 
ences, has  died  at  the  a^o  of  eiglity-ninc  years. 

The  Aef»«f<««»  hous^  at  the  comer  of  Broad- 
mqr  and  Qain<7  Street,  Oamlnidg«,  has  been 

damaged  by  fire  to  the  amount  >1",000  to 
$20,000.  It  will  be  bardly  worth  while  to  re- 
build Sxom  the  structure  that  remains.  Prac- 
tically all  the  partitions  from  Hie  loof  down  to 
the  second  story  are  destroyed.  The  house, 
which  since  1910  has  been  tlio  property  of  Ilar- 
rard  College,  was  insured  for  $10,000.  After 
Louis  Agasaix's  daa&  tiie  boose  was  used  by 
AJaomnder  and,  together  ^th  the  house 

occiipied  by  Professor  Hurlbut,  was  later  bo- 
queathed  to  Ilarvnrd  College. 

At  a  meeting  of  the  Board  of  Managers  of 
the  Biobgical  Laboratory  of  the  Brooklyn 
tsstitnte  of  Arts  and  8eis^MMa  at  Gold  Bprbg 
Harbor,  Tf.  Y.,  the  completion  of  an  endow- 
ment of  ^^SjOOO  for  the  laboratory  was  an- 
nounced. The  principal  donors  are :  Mr.  W.  J. 
ICatbsaon,  estate  of  Odond  Robert  B.  Woodr 
ward,  Mr.  Walter  Jennings,  Mr.  A.  A.  Healy» 
Mr.  August  Ilcekseher.  Mr.  CHevcland  H. 
Dodge»  Mr.  Louis  C.  Tiffany,  Air.  Howard  C. 
Smitb,  Uis.  E.  H.  Banriman,  Ootonel  T.  8. 
Williams,  Mr.  Henry  F.  Noyes,  Miss  Comslia 
Primo,  Mr.  AfiMrt  Strauss  and  Mr.  Donald 
Scott. 

Thx  "Xorsk  hydroel^trisk  Kvaelstof  aktie- 
seUkab"  bss  set  aside  100,<I00  kr.  to  be  trsns- 
fCRied  to  the  Nansen  fund  tnatees,  Ohristiania, 
Korwajf  lor  the  pranotion  of  «dimnical  and 


pbyHical  research.  In  as  miicli  m  the  founder 
of  this  oompiiiiy,  Sam.  F\vede,  celebrates  his 
fiftietii  birthday  on  the  twenty-ninth  of  Octo- 
ber the  oonovany  deabes  liuit  tbis  fnnd  be 
known  aa  ''Tbe  Sam.  Eyede  fund  for  the  pro« 
motion  of  chemical  and  jdjysioal  research." 

^Ih.  BEX.TAMrx  W.  Arnold  has  presented  to 
the  JS'ew  York  State  Museum  his  large  oolog- 
iosl  ooUeetion,  wbieh  contains  nestings  of 
nbont  l.OCK)  species  of  Xorth  Axnsrican  birds* 
and  several  hiuulred  species  from  !5ontb  Amer- 
ica, the  West  Indies,  the  islandd  of  the  South 
Allantie,  Kew  Zealand,  and  the  countries  of 
Eiu>op&  It  also  contains  a  large  series  of  nests 
and  otber  scicTitific  mnterial.  Mr.  Arnold  has 
been  a  life-long  student  of  birds,  and  in  view 
of  his  gift  and  his  continuing  interest  in  the 
subject,  has  been  appointed  honomy  eurator 
of  ornithology  in  the  State  Knseoin. 

ITarvard  TTntvkbsity  has  recently  acquired 
the  inincralog-ical  collection  of  the  late  Elwood 
P.  Hancock  of  Burlington,  K.  J.  It  contains 
move  than  S,000  pieces,  almost  all  of  which  aie 
natiye  to  the  State  of  Ifew  Jersey.  Many  of 
the  finest  specimens  were  obtained  in  the 
vicinity  of  the  zinc  mines  at  Franklin  Fur- 
nace, K.  J.  During  Mr.  Hancock's  researches, 
wbioh  oovered  every  part  of  the  atate,  he  die* 
oovend  a  new  mineral  to  which  his  name  was 
subsequently  attacluxl  by  the  Museum  of  Nat> 
ural  History  in  New  York. 

Thjb  Philippine  government  has  made  avail- 
able funds  for  the  sstablishmsut  of  a  perma* 
nant  tobaooo  eKperiment  station  in  tlw  i^ppcr 

Cagayan  Valley.  The  station  is  to  be  adminis- 
tered by  the  Bureau  of  Agriculture,  with  the 
Bureau  of  Internal  Kevenue  and  the  College 
of  Agrieoltore  of  tiie  Philippines  oontribotins 
advice  and  other  assistsnosi.  D.  B.  Paguidigan 
and  Alfonzo  B.  Oagurangan  will  be  membsss 
of  the  staff. 

Tun  finance  coinniittee.s  of  the  ?enate  and 
assembly  of  New  York  State  have  agreed  on  a 
phin  for  state  institutions  covering  a  period  of 
ten  years  and  involving  the  ezpsnffitnre  of 

$20,000,000.  Til  is  money  will  be  used  to  b-aild 
new  hospitals  for  the  insane  and  institutions 
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for  the  feebleminded^  as  well  as  r^ipairs  for 
gristing  iaftitatuMU. 

Wb  lean  from  the  Jownai  of  the  Anerieen 

Medical  Association  that  plnn?  have  LtHm  pre- 
pared for  the  new  John  P.  Scripps  Memorial 
Hospital  for  working  nm\  nnd  women  in  San 
Biago.  As  a  preliminary  step,  the  Sttt  Diego 
Diagrnostic  Grtnip  Gtinio  lor  John  P.  Serippa 
Foundfltiou  is  at  once  to  be  put  into  opfrntion 
in  the  Scrippe  residence,  which  haa  been  do- 
nated for  that  purpose.  HiCr.  Scripps  guaran- 
tees  a  sum  up  to  $850,000  for  tlie  olinio  axid  the 
erection,  furnishing  and  equipment  of  the  hos< 
pttnl.  He  al?o  agrrcs  for  a  term  of  years  to 
meet,  up  to  the  sum  of  $30,000,  au^  deficit  in 
tiie  amoQiit  Totpilied  fov  the  Buuntenaiioe  of 
the  institution.  Drs.  Bernard  J.  O'Neill, 
Harry  C.  Lon«:,  John  E.  Jennison,  Vernon  G. 
Clark  and  Harold  A.  Thompson  comprise  the 
eseeoti-ve  eommittee  of  the  iiiBtitatioii« 

Tbx  first  lecture  in  the  spring  term  of  the 
comrse  of  popular  science  lectures  maintained 
hj  the  Cnlifornia  Aendemy  of  Sciences  in  it^ 
new  museum  building  in  Golden  Gate  Park, 
San  Francisco,  was  given  Sunday  afternoon* 
January  14,  by  Dr.  R.  G.  Aitken,  astronomer, 
of  Lick  Observatory.  Dr.  Aitken's  subject, 
"A  Total  Eclipse  of  the  Sun,'*  proved  one  of 
Toy  greet  interest.  Other  leetnvea  are: 

January  17.  By  Dr.  F.  M.  McFarland,  professor 
of  histology,  Stanford  TTnivi^rwity,  on  "The  Struc- 
ture and  Developiuent  of  th^  Moiluscaii  Shell." 

Jaanaatjr  SI.  By  Dr.  Frank  W.  Weymouth,  as- 
sistant professor  of  phyniology,  Stanford  Univer- 
sity, on  "The  Edible  Orabe  and  Fishing  Methods 
on  tha  FaaiSe  Ooast'* 

January  28.  By  Dr.  .Tames  Perrin  Smith,  pro- 
fessor of  paleontology,  Stanford  UniTeisity,  on 
"Alaaander  von  HambeUt" 

FeTiruarj-  4.  By  Mifw?  .\1ice  F.astwooJ,  curator 
of  botany,  California  Academy  of  Sciencei,  on 
"Tk«M  and  Shroba  of  tha  Giaed  OtaBoiL" 

Thi  Jwumai  of  the  Amerioal  Hedieal  Aaoo- 
ciation  state*  that  the  ninth  qiuidrennial 

Scandinavinn  conj^ess  for  internal  medicine 
was  to  have  been  hdd  in  Finland  this  spring* 
hut  the  war  prevents.    Arrangemexits  have 

now  been  made  for  the  meeting  %o  be  hd4  at 

Copenlingron  in  Angn^'^t,  1017.  The  subjects  ap- 
pointed for  discussion  aro  "Importance  of 


Dieting  in  Treatment  of  Insufficiency  of  the 
Heart  ami  Kidneys,'*  and  "Neurasthenia  in 
Bdatien  to  f^jraliopetUe.  Conditiona.* 
Scheel,  Bi8pd>jaerg  Hospital,  Oopenhagen,  is 
the  secretary.  The  twenty-third  annual  in«4- 
ing  of  the  German  internists  is  planned  to  con- 
vene at  Wieabaden  in  the  eonfaif  April  The 
main  addresses  announced  era  en  "Kntcitioa 
in  War,"  "The  Coiii^titution  as  a  Cause  of 
Disease,"  and  The  Karer  Infectious  Diseases 
enoovntefed  dneing  the  War."  W.  Weintnud, 
BoeeetetKMM  Wiesbaden,  i»  the  aeerefeacy. 
The  announeement  of  this  meetinfr  specific? 
that  oommtmications  for  it  will  not  bo  accepted 
if  thflir  eaeential  eontenthu  abeady  been  pnb- 
Behed. 

The  Board  of  Agriculture  and  the  Devdbp* 
ment  fommissidtiers  of  Great  Britnin  have 
been  considering  the  establishment  of  a  re- 
search institute  to  investigate  problems  relat- 
ing to  agrienhvral  niadiinei7,  and  Ibegr  con- 
sider that  the  institute  eonld  be  most  suitably 
established  at  Cambridge  in  association  Tvith 
llie  exibting  schools  of  engineering  and  agri- 
enltnre.  The  Board  of  Agrienltaral  Stadiea 
feel  that  the  university-  should  grive  a  cordial 
welcome  to  the  proposal.  It  is  suggested  that 
the  principal  officers  of  the  institute  should  be 
(1)  a  direetor  iritk  enperienoa  ef  medhaniam, 
and  (2)  an  assistant  directory  who  would  be  an 
agricultnrist.  For  the  former  a  stipend  of 
£700  a  year  is  suggested,  and  for  the  latter  one 
which  would  range  between  £880  and  £600. 
The  bdldtng^  ptobably  at  first  of  a  temporary 
nature,  conld  he  erected  adjoining  the  School 
of  Agricultiire,  and  land  required  for  ezp^- 
mental  woifc  eonld  be  found  on  the  two  vni* 
versity  farms.  The  ectaUidinMnit  of  Hie  in- 
Rtitute  in  Cambridge  would  not  tiuow  amj 
burden  on  the  university  fonda. 


tnnyBRsirr  and  educational 

NEWS 

TiiE  Hon.  William  H.  ^foKinley,  eiingress- 
man  from  the  Nineteenth  District,  Champaign, 
Bl.,  has  given  bonds  and  stocks  valued  at  $120,- 
000  to  tiie  Univerrity  of  OHnoiB  for  the  ceteb* 
lishment  of  an  infirmary  for  the  use  of  the 
students  and  faoultiee  of  tiie  isetitatien. 
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The  sum  of  $100,000  hu  been  giren  an- 

onyraoiisly  to  the  Higher  Institute  of  Medi- 
cine for  Women  at  Pctrograd  for  tlio  founda- 
tion of  scholarships  in  the  name  of  Count 
VoTtwjtzoff,  who  died  in  1916, 

For  the  period  from  1911  to  1916,  induaive^ 
tine  pfoportion  of  first  places,  aooordiiv  to  r»- 

ports  of  etate  board  examinations  published  in 
the  Journal  of  the  American  MoJIoal  Assooia- 
tion,  the  pertreutagre  of  tirst  plactis  won  by  tlie 
different  schools  of  medicine  ia:  Pemisylvunia, 
8a;  Johns  Hopidn«^  4J;  Hamtd,  4JS;  ITorlib 
wsstem,  4.4;  Bmbt  AS,  and  Jsffenen,  41. 

Dr.  MARioit  Lw  BuMOK,  prastdsnt  of  Smllii 

College,  has  accepted  the  pnsidemv  of  iStut 

University  of  Minnesota. 

Dr.  Edaau  R.  Mf^rmf;,  of  Buffalo.  N.  Y, 
has  been  elected  to  fill  the  chair  of  surgery  in 
ths  medical  dqpartnwnt  of  the  Univanity^  of 
Buffalo,  whieh  position  was  pnerioaaly  hdld 
for  thirty -onp  ypnrs  by  tho  late  Dr.  Roswell 
Padc  Dr.  McGuire  waa  Dr.  Park's  Resistant 
for  S8i?«ral  yean  and  has  been  acting  head  of 
tho  departmant  of  mns^  for  the  past  two 
yean. 

A.  C.  Baer,  instmetor  in  daily  husbandry  at 

the  ruivLT^ity  of  Wisconsin,  has  resided  to 
become  head  of  the  dairy  department  of  the 
Oklahoma  College  and  Station. 

E.  P.  Taylor,  professor  of  horticulture  und 
hortiealturist  at  the  Utah  OoUege  and  Station, 
has  nsigned  to  beoome  diieotor  of  agrionltocal 
otension  at  the  UniTcni^  of  Atiiona. 

It  is  stated  in  Nature  that  Mr.  Joseph 
Yates,  of  the  Blackburn  Tt^-hnical  Sf-hool,  has 
been  ai>pointed  head  of  the  chemistry  depart' 
meat  of  the  Derby  Teohnical  College. 


DISCUSSION  AND  CORRESPONDENCB 
THE  FUR  SEAL  CBNSUS  OP  igiS 

I  AH  indebted  to  the  Oonmisiionar  of  Fish- 
eries for  the  following  delinled  enimenliott 
of  the  fur  seals  of  the  Fribilof  Idaods  for 

1916: 


finadlaf  IMis  119^ 

P«P9  116^977 

Harem  bulla   2,500 

me  Mlli   2,6>8 

Yea.r!lugs,  both  w^^"  .  .     . .  67,291 
Two  year  olds,  both  mxm  . .  48,460 
BacHieloieaaayovaf  Mils  .. 
IMal  WJM 

This  eoistis  is  the  work  of  Mr.  O.  Dalles 
Hanna,  a  member  of  the  island  staff,  who  also 
made  the  counts  of  1915,  given  in  the  October 
87  issoe  of  Scmaa.  Ur.  l^nnia  oame  to  his 
work  on  the  fnr-Kal  islands  in.  1919  and  par* 
ticipat^d  in  a  consiilorable  part  of  the  work  of 
pup  counting  of  that  season,  thus  becoming 
fianiliar  with  the  methods  employed.  Com- 
paring the  two  s(>n<4ons  for  whioih  he  is  impniii 
sible  we  find  for  1916  a  gain  of  18  per  cent,  in 
pups,  which  is  also  the  gain  in  breeding  fe- 
naks.  It  win  be  remenbend  ^t  in  the  two 
counts  by  the  writer  for  1919  and  1913,  In 
which  the  personal  equation  was  also  the  same 
for  both  seasons,  a  gain  of  12|  per  cent,  was 
found  finr  1918.  Theee  two  sete  of  oonnts  go 
far  toward  fixing  the  normal  rate  of  increase 
in  the  breeding  stock  of  the  hard  at  appmi- 
m^i^ly  13      oenL  per 

A  seeend  signillflaat  thing' about  this  oensna 
of  1910  is  the  item,  "bachelors  and  young  bulls, 
61,492."  These  are  males  of  less  than  adult 
age^  threes  fotir,  five  and  six  yearn.  They  te>^ 
nsent  tiie  animals  eacaaipted  from  killing  in 
the  past  fiTe  years  by  the  law  of  1012,  suspend- 
ing commercial  R'^rtliiic.  Those  01,000  unimals 
have  definitely  pa^^eii  into  the  reserve  bull 
olass  and  will  as  they  gradually  attain  mar- 
turity  constitute  that  dangerous  oTer8ts<^  of 
breedinfr  males  which  is  resulting  from  the 
operation  of  the  law  of  1912.  There  were  al- 
ready present  on  the  rookeries  in  the  spring  of 
1916,  3,981  adult  bulls  in  excess  of  the  number 
holding?  liarcms  in  1915.  Of  these  1,349  forced 
their  way  into  the  breeding  grounds  and  es- 
tsbUdied  harsBDS.  A  normal  increase  in 
iMUWns  would  hsTO  been  960^  equalling  the  13 
per  cent,  gain  in  oowa.  Even  aft«r  tlicee  1,349 
had  obtained  harems  there  remained  3,6di 
adult  bulls  whieh  were  unable  to  obtain 
haremi  It  is  unnecessary  to  say  that  these 
unsnooassfol  idle  bolls  as  wdl  as  tiioee  whioh 
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sucoe^ful  occasioned  a  large  amount  of 
fighting  and  confttnoii  OB  tbtt  lookoriet  in  tbe 
MHon  of  1913. 

Forttmately,  Mr.  Hanna  has  ghea  us  the 
date  to  iUosbAto  just  wh«t  libU  flglitinf  ai^ 
confusion  has  meant;  ho  has  supplied  vrith 
a  count  of  the  dead  auunals.  Similar  %urc3 
for  1915  are  not  available^  but  we  ha?e  such 
UganB  for  1919  and  ibttr  niar  bo  omnparad  as 
followa: 

AalnriiBMa  ms  IMS 

Bulb   t  IS 

Cows   27  79 

Pups   1,060  2,482 

The  deaths  in  1912  were  what  might  be  con- 
sidered normal  and  inevitable.  In  that  seaaon 
tlMvo  wen  only  118  idle  bvDa  and  the  fightiiig 
was  a  negligible  factor.  The  deaths  occurred 
as  a  result  of  accidents  inherent  in  the 
crowded  condition  of  harem  life.  In  1916, 
hmvns,  m  find  the  deaths  among  bulla  quad- 
rupled; among  oows,  almost  trebled  and  among 
pups,  incrensed  134  per  cent.  Moreover,  this 
is  with  only  between  two  and  three  thousand 
idio  bdla.  Wbat  will  be  tiio  leaolt  tdian  Hie 
60^000  to  70,000  idle  bulls  begin  aix  to  eight 
years  hence  to  hiring  their  preaiiuo  to  bear 
upon  the  breeding  grounds  f 

In  my  rqwft  lor  1918  I  attempted,  irKbrat 
effect,  to  brinp:  this  unfortunate  aspect  of  the 
fnr-scn!  law  of  ITU 2,  which  could  readily  be 
foreseen,  to  the  attention  of  the  Bureau  of 
Tidieries  in  the  foOowiiig  worda: 

Ihe  bull  ftiT  seal  is  an  anlmAl  of  about  500 
pounds  weight;  his  niatps  art?  animals  of  80  poi;:i  1^ 
weight)  the  pup  at  birth  ia  a  weak  thing  o£  i:^ 
poun^  The  kaiem  liUs  of  the  ssils  la  erawdefl 
a*-  *  and  siibject  to  commotion.  The  mother 
Sti&l  takes  ao  thought  of  the  time  and  place  of 
laber.  Newly  bom  pups  aie  trampled  and 
Bmotherfil  uiiJor  tho  best  of  circnms^fanrsee.  Any- 
thing which  creates  tonnoil  and  fighting  in  the 
vlelnlty  of  the  hieading  gramida  is  aeaossarily 
fraught  with  danger  to  the  yoang.  Fighting 
among  the  bulls  arisos  from  attempts  by  idle  bulls 
to  steal  eows  frwa  ttair  MOi»  ansesssf^l  neighbors, 
b  ttsse  conto!<u  ootM  aio  tdMi  and  la|ai«d  and 
pofB  tninplsd*  .  ■  ■ 

Georoe  Akcqjbald  Clark 
SnungBO  UKmuoTT,  Oaut., 
23, 191ff 


PROFESSOR  cirRTis'.s  kt:vtfw  cf  rFTRUMKl- 
VITCH'S  MORPHOLOGY  OF  INVKRTK* 
IKATB  TTPn 

The  reviow  of  FnfBaaor  Petnmkeritch'i 

**  Morrihology  of  Invertebrate  Typc?a  '*  by  Pro- 
fe^or  W.  C.  Curtis  in  Sciekck  for  December  1 
is  rather  misl^ding.  The  method  of  presenta- 
tion in  PtcrfawoT  Potninkentdi'a  bode  ii  ear' 

tainly  ono  for  wliich  many  teachers  of  inverte- 
brate zooIf»(ry  Imve  been  waitinp.  Commenda- 
tion of  the  principles  upon  which  the  book 
k  founded  and  foqilanatiim  of  tho  noeswity 
for  puch  a  work  have  been  very  ably  put  forth 
in  Professor  Cnrtis'3  reriew.  ITowevcr  tha 
method  of  preaeutatiou  of  subject-matter  and 
typo  fbtma  taken  up  for  oonaideration  an  b«t 
two  of  the  many  points  to  be  considered  in 
determining  the  value  of  a  book  as  a  text  for 
student  use.  It  has  been  my  experience^  and 
I  am  anre  it  ia  shared  by  othen^  tiiat  one  of 
tho  most  difficult  thinga  to  aooomipiliab  with 
the  student  in  scienee  is  an  appreeintion  of  the 
neoeesity  for  clearness  of  expression.  Mis- 
takes in  and  in  English  are  too  fre- 
quently  looked  upon  as  of  no  consequence  to 
the  scientist.  In  view  of  the«e  facts  I  feel 
that  the  reviewer  has  omitted  some  points  to 
which  attention  dionld  have  been  ealled. 

When  Professor  Curtis  makes  the  remark 
that  "  the  hook  is  well  done,  clear,  concise  and 
to  the  point  ..."  he  very  evidently  does  not 
oonaider  luob  paaaagea  aa: 

Ptaeo  a  epsrimwtt  in  a  vAlto  dish  with 

its  richt  side  an<T  make  a  drawJn^j  twice 
eize  showing  the  left  side  (page  155). 

On  page  8  the  student  ia  dire<  ted  to 

Label  anterior  and  posterior  end,  dorsal  aad 


Another  erample  of  what  does  not  appear  to 

he  either  clenr  or  odiicisc  i^l  found  Ott  pagO  88p 
where  the  reader  is  told  ti)at 

The  circular  canal  follows  the  edge  of  the  disc 
hatwesa  ercry  Thopallnm. 

I  do  not  believe  that  a  eoology  text  could 
be  written  in  sufficient  detail  to  eliminate  the 
nwefflity  of  a  teacher,  but  I  do  think  that  a 
large  percentage  of  the  average  undergraduate 
ctlasa  in  otndring  tha  anatony  of  Molgvi^ 
would  require  an  eaqplanatioa  on  tha  part  of 
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^  initnwtor  of  tiw  conutfc  nlitkna  csiftiaDff 
tetwgm  the  two  structures  ^'the  tuiiiq:oe* 

and  "tho  tunic"  when  that  explnuatlon  eouH 
be  avoided  through  greater  consistency  in  the 
vw  of  terms  in  the  teoct 

Errors  of  a  nature  more  serious  than  those 
just  cited  are  not  wanting  in  the  text.  In  the 
discussion  of  the  earth-worm  the  sperm  sacs 
or  aeoinal  Torielee  of  tin  male  reproduotnre 
qrttam  are  oaUed  ^lermatbecaB  (misspeOdl 
Bpermnthe«B  three  times  on  page  94).  In  so 
far  as  I  have  been  able  to  determine  the  term 
flpmiatiieeB  is  appiliad  bgr  norphologiati  and 
by  specialists  in  the  oligocIuBtee  to  that  part  of 
the  female  reproductive  gjstem  which  Pe- 
trimkevitch  calls  the  reoeptacula  sominis.  I 
doiilii  tliat  feadan  of  a  vevtew  wauM  consider 
errors  of  this  type  "of  such  a  minor  nature 
that  to  motion  thflm  nig^t  Mem  like  petty 
criticism." 

The  an  too  CraqnoBt  miispellinga  of  words 

•nd  ineonsistenciee  in  punctuation,  in  capitali- 
zation, and  in  the  indiscriminate  use  of  or 
omission  of  the  hyphen  in  identical  combina- 
tioBB  of  wofds^  wliHe  items  in  tiiemsehres  of 
but  minor  importance,  impair  the  valuo  of  the 
book  as  one  to  be  plno^d  in  the  liiinds  of 
undezgraduate  students,  whose  carelessness 
along  thesp  lines  ivoold  tend  to  be  aocentoated. 
For  some  <tf  thass  srrMS  it  is  probskle  that  Ibe 
publishers  are  in  •  some  degree  responsible. 
Granted  thnt  "  it  is  not  a  work  wliich  gives  the 
ixnpreesiou  of  having  been  catelmily  put  to- 
getiier,"  yefe  more  eaie  in  ptoofinir*  ^  naldng 
certain  of  tLo  correctness  of  thA  ststenwitBj 
and  in  the  form  of  the  expression  WOuId  havO 
added  consid^ably  to  it^  value. 

H.  J.  Yak  Cleavs 
8CIBNTIPIC  BOOKS 

By  K  A.  Gregory.  New  Toik^  Msfflnlllen 

nnd  Co.   Price  $1.75. 

The  appearance  of  this  book  could  not  well 
have  been  more  timely.  At  the  preeent  date 

itbm  all  Engliah-speeking  peoples  are  in 
greater  or  1c«ib  degree  rcnpinp:  the  bitter  fruits 
of  their  past  indifierence  to  the  welfare  of 
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Sflknttflo  inrestigation,  a  tridesptesd  aivslani- 

inff  to  the  more  immediate  utilitarian  adfWQl' 
tapre.g  of  scientific  discovery  is  fmditig  expres- 
sion in  the  formulation  of  far-reaching  gov- 
ermnental  plans  for  the  furtiuoanoe  of  teoh- 
nical'  research,  resesrah  in  other,  words  that 
"pays."  Onr  eroTpmors  nnd  leaders  utterly 
lacking  the  viewpoint  of  the  investigators  and 
any  oomaeioasnflss  of  the  larger  import  and 
idkiBaaie  afana  and  vtOitiee  of  science  are  of 
cotiTse  as  indifferent  m  ever  to  the  welfare  or 
outcome  of  the  more  fundamental  and  far- 
reaehing  probtons  of  researeh,  for  these  oan 
not  be  guaranteed  within  any  defined  period 
to  return  the  sereral  hundred  or  thousand 
per  cent,  which  the  political  or  conmierdai 
pmUie  natoraUjr  eaqpeots  as  the  onteome  of  mj 
investment  in  research.  There  is  a  manifert 
danger  that  the  welfare  of  scientific  inresti- 
gation will  actually  suffer  by  reason  of  the 
oesr^bofn  and  ill'diveeted  interest  of  -Qm  pdliti- 
eiaa.  This  is  aaooeasion,  therefore^  when  it  is 
more  than  ever  necessary  to  undertake  a  defi- 
nite campaign  of  popularization  of  the  true 
alma  and  aspixations  and  meUiods  of  tiio  seiem- 
tific  discipline  of  thought. 

The  educat^or,  no  less,  perhaps,  than  the 
politician,  requires  instruction  in  the  true  aims 
and  inqpnation  ci  smenoob  In  tiie  words 
our  amdior,  The  following  pages  will  perhaps 
show  that  tlie  !^p^^it  of  scientifie  research  has 
inspired  the  highest  ethical  thought  and  ac- 
tion, as  weD  as  inoreoeed  the  comforts  of  life 
and  added  greatly  to  material  welfare.  We 
seek  to  Justify  the  claim  of  science  to  he  an 
Omobiixig  iuilueuce  as  woU  &s  a  creator  of 
ridiee;  and  therefore  as  modi  importance  is 
attached  to  motive  and  method  as  to  discovery 
and  indui^trial  development,  however  marvel- 
lous or  valuable  tlie:^  nmy  bo. "  It  may  be 
added  that  the  citations  in  this  little  book 
will  perhaps  serve  to  show  our  "  humanistic  ** 
colleagues  that  science  has  been  able  to  inspire 
literature  which  will  bear  compariaou  iu  nubil- 
ity of  thought  and  bean^  of  expression  with 
tiie  Uterary  .Htnndard  of  the  "humanities." 

By  a  pardonable  oversight  on  page  103  the 
Yerkes  Observatory  is  situated  in  Oalifornia. 

T.  Bbailsforo  Bobebtsom 


Digitized  by  Google 


144 


SCIENCE 


[N.  S.  Vol.  XLV.  No.  1154 


Th4  Belations  of  Molltukt  io  FiA  in  Oneida 
Lake.  By  Fra.vk  Colltks  Baker.  Tech- 
nical Publication  Ko.  4,  New  York  State 
Collet  of  Forestry  at  Syracnse  UniTOaiij. 
Pp.  366. 

Tlie  Xew  York  College  of  Fi  r* -trv,  under 
the  leadership  of  Dr.  Hugh  P.  Baker,  takes  a 
broad  riew  of  the  subject  in  iiuliidiqg  not 
only  tiie  waters  conserved  by  the  fotesli,  Init 
also  tlieir  animal  life  and  economic  reaourees. 
The  present  volume  is  concerned  primariijr 
with  the  mollnaoan  food  of  b«t  ft  hxg9 
IMTt  of  it  discosaea  the  relations  df  mellusks  to 
thf>  rrst  of  tlie  fauna  nnd  tlie  flora,  tlie  dis- 
tribution and  associations  of  species  and  other 
topics  interesting  to  soologbta  eonoamiiig 
thenMelTM  with  ftesh-water  faunas. 

It  nppoar?  that  mollusks  form  31.6  per  cent 
of  the  food  of  25  of  the  most  important  food 
and  game  fiahea  of  <lio  atata.  About  lialf  of 
tho  apaoiea  of  £ah  found  in  Oneida  Lake  are 
in  some  deErroe  mollusk  feeders.  The  fauna  of 
the  lake  comprises  upwards  of  62  species  and 
farietiea  of  sbdlfiah,  nearly  all  of  wbieh  ave 
known  to  oontribote  to  the  piscine  menu,  but 
in  varying  degree.  The  little  olnms  of  the 
family  Sphsriids  appear  to  be  a  favorite 
artiela  of  diet,  also  such  diminutiTe  gastropods 
as  Vatvala  and  Amnicola,  as  well  aa  like  larger 
Physa  and  Phnorhis,  all  the.sc  nppparlnp  in 
the  food  lists  of  many  specif  The  large 
imaad^  UaioitideB,  are  used  by  a  amaiUar  nnm- 
ber  of  fishes.  The  whitefish,  catflabaa  and 
pumpkinhcnd  arc  notable  for  the  laifO  nmBbaa 
of  species  of  mollusks  eaten. 

The  areas  ridi  in  life  are  confined  to  the 
ahaOowa  along  the  shores,  nsoally  not  exoeed- 
ing  three  fourths  of  a  mile  widft  and  twahre 
feet  deep,  affording  an  area  of  approximately 
8,343  acres  for  feeding  and  breeding  grounds 
lor  fiah.  In  deeper  water,  vegetation  ia  aoarae 
or  absent  i  1  only  soattecad  individttala  ci 
three  species  of  mussels  were  taken  with  the 
crowfoot  dredge.  Possibly  the  total  absence  of 
gastropoda  waa  due  to  tiie  fonn  of  dredge  used ; 
yat  tha  aauo  poverty  of  deep  water  waa  noted 
by  Miss  Maury  hi  Cayu^tft  Lake.  It  .seems 
likr-ly  that  tlic  uiollusks  of  these  poHt-glacinl 
lakes  have  not  had  time  to  become  adapted  to 


deep  water  eoaditini«»  at  iSaBf  hnm  in  1Im» 
^  v     lakaa  and  many  oiher  bodiaa  of  fredi 

water. 

No  general  valuation  of  the  total  molluscan 
flah  food  of  the  laka  ia  attempted,  but  thflf« 

are  some  interesting  estimates  of  limited  areas, 
from  counts  made  of  selected  plots  of  a  foot 
aqpare.  A  bowldery  station  300 
has  a  molfaiak  popnlatioii  of  IJUOjlM  bidi- 
viduals.  On  a  sandy  bottom  area  1^000  X  500 
feet  the  counts  indicated  65  million.  Finally, 
in  the  outlet,  where  there  is  a  imiform  ar^  of 
fully  8,500  X  800  feet,  tfaara  ava  aatlmatad  to 
be  304J  million  niollnsks. 

The  chief  species  are  illustrated  by  photo- 
graphic figures.  Mr.  Baker's  woric  ia  well  don^ 
as  we  should  czpeet  from  his  long  experienoe 
with  freshwater  mollusks,  and  his  excellent 
Tolume  on  the  Korth  American  Lymnmaa. 
The  book  will  bo  fonnd  a  nsefol  additloai  t» 
tlia  literatim  of  freahwatar  aoolopry. 

Hekhv  a.  PoAny 

AjOadkmt  or  Natdral  ScixNCEa  or 

SPECIAL  ARTICLES 

THB  OVERLAPPING  OF  THE  LSAT  saBATH  AMD 

ITS  LACK  OP  VALUE  FOR  DrSCRIPtIV» 

BOTANICAL  LITERATUKS  • 

DuRiNO  the  crop  mason  of  1916  llie  writera 

grew,  at  Texas  Substation  No.  8,  Lubbock, 
Texas,  uniformly  tall  and  Swarf  plants  of  milo 
from  the  same  seed,  by  varying  the  time  of 
planting  and  tiie  enTironniiiital  eonditloiiai 
Measurements  were  secured  from  botit  ilia  tall 
and  the  dwarf  plats,  by  takhiff  ten  consectitive 
main  plants  in  an  average  row  and  recording 
the  intamode  and  ahaatii  lengtiu.  The  total 
nunber  of  internode  and  aheatii  measurements 
amounted  to  TS  in  the  tall  group  and  93  in  the 
dwarf  group.  The  resulfa  showed  the  mean 
internode  length  in  the  tall  group  to  he  18.88 
:i:  .061  centimeters,  as  against  a  mean  inter- 
node length  in  the  dwarf  grouj)  of  C.S8  z±:  .048 
centimeters.  The  mean  sheath  length  waa 
IIM^MO  oentimetera  in  the  tall  and  UM 

.098  centimetna  in  Hie  dwarf. 

Tall  and  dwarf  plats  of  kafir  were  also  grown 
from  the  same  seed  and  a  similar  set  of  meas- 
urement^ totaling  106  in  the  tall  and  100  in 
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ibm  dwu^  moorded  ui  emk  case.  The  resultt 

in  the  case  of  Icafir  showed  a  mean  internode 
leogih  of  12.00  =t:  oentim«tei8  in  the  tall 
group,  aa  compamd  nitb  a  mwB  intemodB 
langdk  of  6^  st:  JSSi  oentuneters  in  the  dwarf 
grrtiup.  The  mean  sheath  length  in  the  tall 
group  was  18.01  =t:  3.81  centimetm  and  in  the 
dwarf  group  18.02  =t:  J322  centimeters. 

It  is  Men  tiiftt  in  bolh  milo  nd  faJr  i^e 
inteniode  length  varies  widely  when  the  plant 
is  grown  under  different  c^Tirnnmentfll  con- 
ditions, but  that  little  variatiou  iias  occurred 
in  die  IflBcih  of  the  diM«h. 

From  these  data  it  would  seem  that  over- 
lapping of  the  leaf  sheath  may  show  wide 
variation  iu  other  Urataiueee  iu  the  same  vari- 
itf  and  plant  fton  year  to  yaav^  dspandiiiir 
enviromnent,  and  that  a  statement  of  the  over- 
lap of  sheath  in  descriptive  botanical  Ujoratuxe 
is  of  doubtful  value. 

A.  B.  OomRB* 

E. 

ACRICULTUSAL  EXFS&UCENT  SZATIOV, 

CoLLMOM,  Station,  Tsxab 


The  total  amount  of  funds  of  the 
eonsiBting  of  cash,  cost  value  of  securities  pur- 
chased  and  appraised  value  of  securities  received 
from  the  Colburn  estate,  is  $109,151.21. 

The  tlofails  of  receipts,  disburscmenta  and  dis- 
position of  funds  are  shown  in  the  following  item* 

lied 


TRB  AMBRXCAN  ASSOCIATION  FOR 

THE  ADVANCEMENT  OF  SCIENCB 
REPORT  OP  THB  TREASURES  FOR  igi« 

In  eompliaafla  nHfh  ArUde  15  of  the  eonalllD* 

tion,  and  bj  dfaiBetion  of  the  council,  the  treasurer 
has  the  honor  to  submit  the  foUowing  report  show- 
log  receipts,  disbursements  and  disposition  of 
iMta  aad  ■umuitlsa  of  tha  aseoriatieB  for  flia  jmw 
1916  Tip  to  Dcccmhpr  20,  irchisivo. 

Beeeipts  have  come  Into  the  keeping  of  the  treas- 
aiar  itom  tbm  foDowbig  Marcai: 
(a)  From  intcroflt  on  deposits  with  the  United 

States  Trust  Compaay  of  New  York,  N.  T. 
(>)  From  the  eiaentor  of  tiia  ertato  of  BMiaid  T. 

OoUraxa. 

\m)  WWtn  1BMI0IS  OB  MeBnOM  pVNaHM  IW  1mm 

association  during  the  year. 
The  total  of  cash  receipts  during  the  year  is 

l8ArftOJ4;  and  tiw  appralMd  valaa  of  the  oosnri- 

ties  re<'eived  from  the  Colliurn  estate  is  $25,740. 
Tl»  grand  total  of  cash  receipts  and  appraised 
tab*  of  aeearltSes  iwrived  is  $80,600 JM. 

Disbursements  made  in  aeoordanee  with  diree* 
tions  of  the  eouncil  amount  in  the  aggregate  to 
177,027.87.  Theee  include  |76,733J)8  paid  for 
IM,MO  Mrtk,  far  vafaMH  of 
l»  Iho  MMoiatfoB  aad  hdd  aa  an 


Atttta 

Investments:  * 
Securities  (see  f»'HT''f,  page  IM).. 1100,777.50 

Ouh  in  banks   8,373.71 

1109,151.21 

lAabilitiM 

Llfe-OMoiben  (S84  at  ISO)    «14,aO«.00 

Jaae  Bmith  Fund    5,000.00 

Oolbum  Fund    77,755.74 

.«-96.!>r..-).74 

Accrued  sorplns  ♦«..  $12,195.47 

$109,15L81 

TAe  rrsasarsr  ii»  AceomU  wUh  tk«  AmeriMm  Amo- 
otaMeii  for  tfea  A&tmtetam*  o/  tfofMwa  ' 
Or. 

1916 

Jan.  1.    Balance  from  last  aci^ount  ...  $30,641.34 
Feb.  4.   Cash  from  Colbuni  estate  ....  51^65.74 

Vobii  4.   Bonds  from  the  Colbnn  ortite 

(appraised  -value)  ........  25,7404)0 

May  6.  Cash  from  Colbum  estate  ...  780M 
Jnljr  1.  Interaat  from  United  StatOi 

Tnart  Oonpany  

Interest  on  seeoritiea  for  tha 

jear   1,980.00 

HiiiuUft 

Tht  Ireatwnr  in  Aeeount  with  thg  Amtriom  At* 
toeUtUm  for  ike  Adf^meemMit  of  Bofoiui 
Cr. 

1916 

Feb.   4.   Bonds  from  Oolbnpi  oatato 

(appraised  vataa)   $86,740jOO 

Apr.  28.  Aflumnt  paid  pormanont  mo* 
retaiy  for  two  Ufa  nembev- 

ships  under  Jane  M.  Bmith 

Fund  ..'   : 00.00 

Apr.  91.   Oraiit    to   Cooeilinm  Bibli- 

ographicurji    250U)0 

Apr.  27.  (irant  to  Italph  C.  Benedict.  lOOiOO 
Aug.   2.   interest  on  life  memberships 

for  UU  and  1915   fUM 

Nov.  16.  Compensation  paid  United 
Statoo  Tnut  Oompauj  for 
Mrvieoa   in   purchase  of 

bonds   60.00 

Aag;  17.   Se«niritie8  puraboQod,  Ultod 
as  follows: 
ttOjOOO  Chicago  and  North- 
westem  Bailway  Co.  4 
par  eeat.  bonds  I^>^*00 
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$10,000  AtchiBon,  Topka 
•nd  Santa  Fe  Bl^lwaj 
Co.  4  per  ooit  bondi.. .  9,287.80 

Accruoil  interest   186>M 

$10,000  Great  Northern  Bail- 
way  Go.  4i56  per  cent. 

bonds  10,060.00 

Accruo.l  iiittTOst    97<78 

110,000  PennsylTania  BaU- 
ron>i  OOb  4Lff  par  aaiit. 

bonds   10ji87.60 

Aoerued  interest   8.80 

810^00  Obicago;  Bariiiigtoa 
and    Qoincj  BtmoaA 
Co.  4  por  ©cnt.  bonds  .. .  9^50.00 
Accrued  interest  ........  177.78 

810,000  Union  Pacific  Bail- 
road  Go.  4  p«r  oaot. 

bonds   8,012.50 

Aeeroed  intenat   170.67 

810,000  NartiMm  PMllfe 
BaUmy  Oo.  4  p«r  eent. 

bond!  r.  9^87^8 

Accrued  interest   8T^ 

$10,000  New  York  Central 
nnil  ITiiilson  Biver  Bail- 
road  Co.  3.5  put  tmL 

bonds   8,2.37..';o 

Aaerned  intenat   32.08 

(75,733.93 

Das.  20.  Cash  In  baakt  aa 

follows: 
Fifth  Avenoa  Bank  o<  Naw 

York   $1,681.34 

TJnited  i^Uitm  Trust  Com- 
janr  oi  Kew  York  8,608^7 

88,373.71 

 luiAHjBii 

AMarifiM  Fwdmtd 

$10,000  Chic'iiio  and  North- 
west eru  Bailway  Co.  general 
mortgage  1  par  aant  hond^, 
Ooa  1987   $9,425.00 

810,000  Aiddaoa,  Tapaftn  and 
Santa  Fe  Railway  Co.  gen- 
enl  mortgaf^  4  per  eent. 
bonds,  rliio  1995    9,887JS0 

$10,000  Great  Northern  Rail- 
way Co.  first  and  refunding 
mortaaga  4.25  per  eent. 
bondaTrnw  IMl   10,080jOO 

$10,000  Pennsylvania  Bailroad 
Co.  consolidated  mort||;ag« 
4  .1  par  aant.  bonda,  due 
I960   10,487.50 

#10,000  Chicago,  Burlington 
and  Qoincy  Bailroad  Co. 
fonaral  mortgage  4  per  eent. 
bonds,  due  1958   OjSMXtO 

$10,000  Union  Pacific  Baflt 
roa<l  Co.  first  lien  and  re- 
funding mortgage  4  per 
ant  bandar  dna  8008.   8^011.80 


810,000  Northern  Paeide  BaU- 

way  Co.  prior  lien  railway 

and  land  grant  4  par  Mnt. 

bonda,  dna  1987   9A87UM> 

410,^  Kaw  York  QmMl 

and  Hudson  Biyer  Bailroad 

Co.  3.5  per  cent,  bonds,  dna 

1887  ..VT.  8,887.50 

$75,037.50 

iknpraised   valne   of   bondl  laaalvad 

fnw  OoIbnB  aatata   25.740.00 

$100,77735 

B.  B.  WOODWAS), 

80^1818 


THB  AMBBXCAN  ASTIM>MOMIGAL 

SOCIETY 

Tus  tweutietU  ni«MJtiug  o£  the  American  Astro* 
nomieal  Soeieiy  was  birid  at  pBlawiWn  University, 
on  December  26-29,  1916,  in  eonnwtion  with  the 
Convocation-week  meeting  of  the  AmcricAu  Aaso- 
eiation  for  tha  Adfanfltment  af  Seiaiiea.  Tba  a^ 
tendance  was  large,  fortr-nine  members  beinjj  pres- 
ent, but  was  unevenly  distributed  geographically, 
two  fldtdi  af  tbaaa  pnanA  i'*'''"^*^  fwai  tha  Maw 
England  .and  ^liddio  f^tatai^  and  anlj  tno  froai 
west  of  the  MiflflisaippL 

By  an  mnimal  aoineidMiea,  tinw  of  fha  moat  Im- 
portant comnninicationB  from  the  standpoint  of 
aitMnomf  ware  not  made  lU  the  ■esaioma  of  the 
Aatronflndaal  Society.  Piofwoi  CtempbaDi^  ad* 
mirable  address  on  "The  Kehnlie"  waa  delivered 
by  him  as  retiring  president  of  the  American  As- 
aoeiation  for  the  Advanfiemeat  of  Science  at  a 
ganaral  session;  and  tha  na  laes  interesting  ad- 
dresses of  Proft'ssiir  Brown,  on  the  rel.ition.s  be- 
tween matliemalica  aikd  tlie  physical  suiuue^,  and 
of  Profesaor  Lanaehner,  on  the  determination  of 
orbits,  were  presented  at  a  joint  meeting  of  the 
American  Mathmatical  boeiety,  the  Mathematieal 
Aaaoeiaition  of  Amatiea,  tha  Amaritian  Aatronandaal 
Bociuty  and  Section  A  of  the  A.  A.  .\.  S. — which 
organizations  also  joined  in  a  very  enjoyable  din- 


will  doubtless  be  pul^li^hed  in  eaUtmi  it  la  «£ 
ttsa  to  sammarize  them  here. 
At  fba  regnilar  adentide  aeariona  88  papava 

preeonted,  which  are  hero  prouped  according;  to 
their  subject  matter,  rather  than  tho  order  of  pre- 
sentation. Beginning  wifll  tba  matbamatical  »ai 
instrumental  aids  to  inve^ti^^ution,  Hedriek  ex- 
hil>it«Hl  specimens  of  new  tables  for  rajiid  inter- 
polation of  logarithmic  and  other  tables,  while 
8<d>lesinger,  discussing  the  error  arising  from 
"Mglaatad  daebanla,"  atamiad  that  tbb  ia  muBr 
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mall}  aaumaHSagf  iadMd,  move  often  tttti 

not  to  but  a  single  anit  of  the  last  tabalated  deci- 
mal place,  nnlees  the  number  of  tabular  quantitiee 
which  have  been  combined  exceeds  twenty.  Has- 
kett  diowed  vttrj  interesting  views  of  the  con- 
struction of  the  great  72-ineh  telescope,  and  of  the 
obaerratory  placed  on  Saanich  Hill,  Vancouver  Is- 
Itiad.  The  work  is  now  practically  completed  tx- 
•ept  for  the  installation  of  the  prc-at  mirror. 

Tti  cotiueetion  with  the  photographic  work  for 
which  such  great  teleeeopee  are  mainly  vied,  T. 
E.  Ross's  paper,  showing  the  superiority  of  some 
kinds  of  developer — notably  "caustic  hydro- 
ehinon" — ia  leeailiig  ahttp  ater  faoagea,  and 
Kinij's  which  showed  that,  when  an  exposed  plate 
ia  lupt  for  months  before  develoiHBeat,  the  atrong- 
«at  imagea  on  it  grow  more  latanae,  nUla  the 
wcnkcrt  ones  fade,  are  of  importance.  The  (liscn.<i- 
sion  of  Flint's  paper  on  ^atemaiie  errors  in  the 
datamiatttton  of  atdlar  paiaaiaix  liroaglit  ont  an 
apparently  general  confideiico  in  tho  reliahility  of 
tlie  modmi  photographic  determinations.  In  other 
flaUa,  Uxle  daaerlbed  reeoida  ahowiog  fhat  ilia  gov^ 

eriiHient  wireless  time  Blgnals  sent  out  from  the 
Great  Lakae  station  are,  very  consistently,  about 
one  tudffb  of  a  aeeond  later  Chaa  fhoee  aeot  fmn 

Arlln^on — this  "lag"  representing  tliQ  time 
which  the  signals  from  Washington  take  to  xeadi 
fhe  nore  jHitaitt  atatloii  over  telegraph  linea. 
Russell  computed  that  the  minimum  radiation  vis- 
ible to  the  eye  carriea  anaigy  at  tiia  rate  of  bat  one 
erg  in  forty  yeara. 

1|here  were  relatively  few  papan  dealing  with 
bodies  in  the  solar  sratem.  Baunr  nnmrnartzed  the 
latest  results  of  the  oeciui  ma$;nctic  work  of  the 
CSamegie  Institution;  Slocum  showed  a  fine  series 
of  photot;raplis  illustrating  the  librations  of  tho 
moon;  Father  Bigge  discussed  the  eclipse  of  De- 
oanbarU,  im»  wUah  win  ba  eantfrily  aualar  al- 
Boet  exactly  at  the  South  Pole ;  Ycry  described  the 
•amplications  which  tho  absorption  of  the  earth's 
atmoephere  Intiodnaea  fate  the  dateraitaaWeB  of 

tho  temperature  of  the  moon;  Arctowski  gave  tho 

laaoUa  of  neeat  work  on  soa-epotS}  and  brought 
fiael  fhH  afc  Bfttavia,  Java,  the 
distinctly  to  be  mosually  rainy  on 

days  of  ma^etic  storms— which,  with  otlier  facts, 
fails  in  well  with  the  belief  that  the  magnetic  dis- 
Wbaneea  aia  eaaaad  bj  the  faipaet  of  eieatfieaMy 
chftrped  corpuscles  on  the  earth's  atmosphere;  and 
W.  £.  OlanvUle  described  and  diseuaaed  his  ob- 
aervatloaa  of  fbe  aodiaeal  Bgbt 

A.i  has  heen  usual  in  recent  years,  many  com- 
Bnuicatiooa  dealt  with  stellar  aatroooo^.  Beoja- 


Boaa  and  Ua  eonaagnea  foo  Flotow  aod  Baj- 

mond  contributed  six  important  papers  on  stellar 
distribution  and  drift.  It  was  found  that  the 
brighter  naked-eye  stars  tend  to  congregate,  not 
only  towards  the  galactic  pliine,  ))ut  toward  a  sub- 
sidiary plane  inclined  about  50"  to  the  former;  that 
in  certain  regions  of  this  belt  of  bright  stars  there 
•iM  tendeneiea  toward  systanaila  aiotiaB  of  a 
type  not  prmscnt  el.sowliere;  that  near  the  south 
galactic  poltf  the  whiter  and  redder  stars  are,  for 
the  most  part,  moving  ia  differeat  direetione;  that 
the  stars  of  large  proper  motion  tend  to  move  par- 
allel to  one  or  otl^  of  two  mutually  rectangular 
jdaoea  in  apaea;  fhat  in  aema  eaeaa  the  pawJIanaa 
of  these  stars  can  be  estimated  with  considerable 
accuracy  on  the  basis  of  these  motions,  and  so  en. 
Two  papers  by  Shnplegr  and  Paaaa  dealt  with  atar^ 
clnstcrs,  one  giving  evidence  that  tho  great  clnstor 
in  Hercules  is  not  strictly  globular,  but  ellipsoidal, 
and  tiw  oOiar  aimomieing  aaveral  iuportaait  oboar- 
vationa,  especially  that  many  of  the  very  faint, 
stars  in  the  clouds  which  eompoae  the  Milky  Way 
are  bIniah-wMte  (nUeh  ie  not  the  eaae  fa  oOar 

parts  of  the  sky),  and  that  it  is  therefore  prohahlc 
that  the  distance  of  these  star  clouds  is  much  more 
tban  ten  fbooaaad  light  yeara.   Bearee  (Hkewhe 

from  Mount  Wilson  jiholographs)  finds  that  tho 
number  of  stars  per  square  dsgree  in  the  center  of 
the  Uilky  Way  ia  more  than  twenty  timoa  aa  great 
as  near  the  galactic  poles— a  result  in  remarkable 
aad  atiU  oaexplained  discordance  with  the  ratio  of 
fonr  to  one  obtained  at  Greenwich. 

Another  group  of  communications  dealt  with 
variahlo  and  double  stars.  Leon  Camjihen  exhib- 
ited the  remarkably  successful  cooperative  work  of 
amateur  observers  in  following  the  peculiar  vari- 
able SS  Cii'tni;  Kunz  and  Stebltins  reported  tho 
discovery  of  two  new  variable  stars  in  Orion — one 
of  them.  Eta  Orfonte,  a  brij^  atar,  nith  varfatUm. 
due  to  ecllpae.  Bailey  discussed  the  light-curves  of 
duster  vaiiablea;  I>ugaa  gave  a  preliminary  ae- 
eonat  of  hla  otwarvatiana  on  tiw  eellpalng  ayalem 
V  Crphci,  -which  shows  a  conspicuons  secondary 
minimum ;  and  Mim  Cannon,  describing  the  spectra 
of  Ola  aama  etar,  reported  that  tiie  bright  com- 
ponent was  of  Class  A,  and  the  larger  but  fainter 
one  which  totally  eclipses  it  of  Class  K — so  that 
these  two  stars,  though  separated  by  little  more 
than  the  dianiatar  of  either,  are  apaetroseoideal]^  aa 
unlike  as  Sirius  and  Arftums;  and  Biissell  pre- 
sented orbits  of  the  visual  binaries  a  EqinUei  and 
Kmeger  80— tiie  fatter  tiie  fdataat  aad  leaat  maa' 

sive  star  whose  orbit  has  so  far  been  computed. 

Three  importaat  papers  on  nebula  dose  tho  list 
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Vaa  Maanwi  finds  for  the  planetarj  nebula  N.O.C. 
7662  a  parallax  of  0".023,  makinR  Us  aiatance  140 
li^ht  years,  and  its  diameter  about  twenty  timee 
tlttt  «C  tt0  «iM  «C  NeptoM;  Newldik,  firm  • 

splendid  series  of  Lick  pTiotogrry  h".  concludes  that 
the  x'utf  nebola  in  IjTa  haa  no  aeusible  paraUax  or 

sizp;  and  Wright,  with  the  new  Draper  quartz 
^ectrograph  of  the  Lick  Obeervatinr,  finds  evi- 
dmm  of  «0BttaB0M  speetnun  in  tt«  oEtran*  vltiar 
vlolet  in  the  ]ilanetary  nebulas,  and  gives  good  rea- 
sons for  attributing  it  to  bjrdrogSB  in  the  gaafinns 
•ttte.  A  foortli  paper,  on  th»  rotation  of  pHano* 
tarj  nebultB,  had  to  be  read  by  title,  on  account  of 
the  rogNttod  llhinsi  of  its  antlMMr,  Profwsnr  Ovnp* 
belL 

little  formal  busineaa  came  before  the  meeting, 
as  ino-*t  of  this  had  been  attended  to  at  Bwarth- 
more  in.  Auguet.  A  committee  upon  obserratioii  of 
winUo  stars  was  ONOiod,  to  cooperate  frtiih  and 
extend  the  exeollent  work  which  is  now  being  so 
esteoaiveljr  done  by  amateurs.  A  special  com- 
niUbn  oiNMttttttod  to  oonsldBr  and  nako  a  piibiifl 
statement  upon  the  wid(>ly  discuased  "Daj^l^t 
Saving  Plan ' '  reported  as  follows : 

"1.  Tlio  «Uaf  objfloti  fto  daylight  saving  plan 
hopes  to  aocomplish  are:  (a)  to  facilitate  earlier 
rising  in  summer  than  in  winter;  (b)  to  increase 
tlw  boon  of  dajligM  Ktailnble  after  the  day's 
work  for  recreation  or  oUuMr  purposes;  and  (e  i  to 
conserve  to  the  nation  an  a  whoh*  a  part  of  the 
fuel  now  being  consiumed  in  the  production  of 
artifioial  light. 

"2.  The  plan  whiL-li  has  been  proposed  for  the 
United  States,  and  which  has  been  adopted  as  a 
mr  noMiiN  in  Ihtgland,  Wwue  and  Omuajp  a* 
well  as  in  Holland,  consistt*  in  advancing  the  legal 
time  one  hour  during  part  of  the  summer  half  of 
ike  7«ar.  In  flw  TTnltod  Stataa  tUa  amonto  to  a 
simple  shift  of  the  boaadftriM  of  oriatinff  atand* 
ard  timo  aonaa. 

"8.  In  ordar  to  1m  of  real  bendlt,  the  ptan  must 
be  adopted  simultaneously  by  a  large  majority 
throughout  an  extended  area  of  the  United  States. 

"4.  It  is  to  t>e  noted  that  the  advantages  of  the 
plan  iMooma  kH  aa  no  appniMli  tlM  oitTCaBo  aoBdi* 
em  part  of  the  country,  because  the  houi^  of  day- 
light are  more  nearly  the  same  throughout  the 
year  in  lower  latitudes.  For  this  reason,  thia  com- 
mlttoe  gaggnite  that  a  modifioatkn  of  tha  jropaaad 
plan  might  bo  advi^ialde  for  tba  OltlfBia  apvUiani 
portion  of  the  United  States. 

«5.  If  dqrliflit  laviag  is  adapted,  tUa  tm- 
nlttoa  feeoBimanda  that,  in  ordar  to  obviate  tta  ln> 


toBdaatian  of  fivins  that  may  prove  confusing,  tta 

names  now  in  use  to  doscril*  standard  time  be  con- 
tinued with  unchanged  meaning,  thus  in  Chicago 
OMtnl  Tbna  iraald  ba  ttwd  in  niator,  m  A  pNa* 
ent,  and  •■•^o'tT-i  time  in  summer. 

* '  6.  The  proposed  fiaa  involves  no  advantages  in 
atteaUfa  noA,  aor  doao  it  aataO  i«teiii  diaadfaB- 
tages.  Meteorologieal  oliservern  would  continue 
the  present  praetiso  of  making  tb^  obaervatioas 
at  apoelfled  Biatatn  Standard  tines  throughout  tba 
count rv.  The  change  in  time  could  easily  be  taken 
into  aeeouai  in  tba  proparation  of  tida  taldaa  and 
T^ft^lar  fwMlqatffliM. 

"7.  The  chief  objections  to  the  proposed  plan 
that  have  been  brought  to  tba  fittftMn  9i  too 
committee  are  the  following: 

' '  (a)  In  all  dvUiatd  ooontriaa  tba  saiddle  of  the 
working  day  is  not  noon,  hut  somewhat  later. 
Under  the  proposed  plan  it  would  sometimes  come 
bafore  noon,  and  naaally  aariiar  than  tba  aaiMfei* 
ence  of  mankind  appears  to  have  justified. 

"(b)  Artisans  who  begin  work  early  would  have 
to  get  up  in  Oo  dark,  thus  nndargoiag  ssriooa  in- 
convenlenoe,  and  at  times  using  more  instead  of 
lees  light,  and  also  at  some  seasons  requiring  more 
AieL 

"  (c)  The  setting  back  or  forward  of  all  clocks 
by  an  hour  on  two  daya  in  eaob  joar  will  involto 
inconvenience  and  annoyance. 

"(d)  'Not  a  single  scientific  miUtf  or  other 
body  with  oj^ort  hnowlodga  baa  aapportod  it ' 
(Nature). 

"S.  Tba  aaanltloa  am  naaaiaMoa  to  ragard  to 

sections  1  to  6  ahore,  but  are  not  afrreed  as  to  the 
weight  that  should  be  attached  to  the  disadvan- 
tagaa  enumerated  nader  7.  Two  members,  Jaaoby 
and  Rehle.singer,  favor  the  adoption  of  the  plan  as 
proposed,  and  axe  oonviaoed  it  would  be  highfy 
baatAflial;  n  tUrd,  Poor,  baUamt  fbtA  Am  pin 

should  be  put  into  operation,  but  for  the  ]>resent  .is 

an  experiment  The  two  remaining  maaiberSi  Pick- 
ering and  Buseell,  beUavo  that  tha  dlaadvantagai 
diatlnatljr  ootwaii^  the  advantagea,  and  are  op- 
posed to  the  adoption  of  the  daylight  saving  plan." 

It  may  be  added  that  a  vote  at  one  of  the  meet- 
toga  «f  tba  aoeSatj  iboiiad  aii^t  BB«aban  to  fbmr 
of  tha  ^ia%  iafan  oppoaad  to  it»  and  ioartmrn  an- 
tral. 

With  resolutions  of  thanks  to  Columbia  Umvw^ 
litj  lot  tba  boapitaUty  extended  to  the  society,  tha 
meetings  eaaa  to  n  ekaa  on  Friday  aftatnooa,  Oa- 

oember  29. 

Bmm  Nonu  Btrsnub, 
AOtno  Aaretfay  /or  tito  Jfatfia^ 
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TH£  OUTI^OK  FOR  AGRICULTURAL 
SCIENCE! 

"Without  wasting  time  in  discusslug  the 
question  whether  there  is  such  a  thing  as 
a«iioaItima  wsiAnoe^  I  cUsire  to  prooead  at 
4>iiee  to  ft  bri6f  ttsntm  of  the  conditions  botii 

favorable  and  unfavorable  to  the  process 
of  those  scientilic  activities  necessary  to  the 
improvement  of  American  agriculture  and 
tile  welfinw  of  eonntrj  people  upon  whom 
wo  all  depend  for  oar  food  for  the 

proper  employment  and  trMtuwnt  of  OOr 
landS)  and  fur  certain  human  qualities  best 
propagate<l  and  presexred  in  the  life  of  the 
open  country. 

THB  PLAN 

No  thinking  man  can  £dl  to  be  de^Iy 
impressed  with  the  magnitude  and  the  far. 
reaching  couiiiequences  of  what  might  be 
called  the  American  program  Xor  agricul- 
taral  advukcenwnt 

This  program  toolc  definite  form  in  1862 
in  the  establishment  of  a  national  Depart- 
ment (if  Agriculture,  and  in  the  passage  of 
the  Land  Grant  Act,  whereby  a  college  of 
agrieoltiire  was  eetablidied  in  every  state 
of  the  union.  It  waa  eharaeterized  and 
vitalised  a  quarter  of  a  centnty  later  b^ 
subsequent  ac(.s  providing  for  an  experi- 
iiK  nt  .station  in  eomieetion  with  every  agri- 
cultural  college ;  and  mightily  advanced  by 
State  appropriations,  in  some  instances 
midtiplying  many  times  the  federal  sab- 
vdy.  So  generous  indeed  were  these  appro- 
priations that  the  $30,000  of  federal  funds 

1  Address  of  the  vice-president  and  chairman  of 
Sectiwi  M,  Agriculture,  Azaerican  Association  for 
fk«  Adnaoansnt  of  BelmBr  New  Torii^  Daesmter 
t7,l«16. 
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ham  betn  supplemented  until  the  total 

revenues  of  cert fi in  institutions  for  a^i- 
cultural  research  amount  to  no  less  than 
$200,000  annually. 

This  «ombnied  f edenl  «nd  state  pngfam 
sims  directly  at  an  adequate  and  a  pennSr 
neiit.  food-supply,  and  with  equal  directness 
it  i)roposf?.s  to  retain  upon  the  land,  if  pos- 
sible, a  fair  share  of  the  intelligence,  the 
lesniiog,  and  t]ie  enltnre  of  the  Ameriean 
people.  This  latter  pnrpoae  may  be  ealled 
Utopian  1  a  little  reflection  will  convince 
even  the  most  skeptical  that  in  no  other  way 
can  our  lands  be  pruperly  handled,  for 
farming  is  after  all  and  in  the  last  anaJ^sis 
an  individiial  affair. 

The  ineidental  effect  upon  citizenship  of 
such  a  ^stematic  effort,  especially  in  a 
jdemocracy,  is  an  interestin<j  sociologrical 
and  economic  question,  but  it  is  quite  aside 
iam  the  present  purpow,  whldi  is  to  an^ 
alyae  the  agencies  that  have  been  awakened 
in  the  name  of  agricultural  science  and  to 
distinguish  as  clearly  as  possible  between 
those  that  are  really  helpful  and  others  that 
by  accident  or  othenrise  haio  beaome  at* 
taohed  liha  banadn  to  the  ship  and  whose 
kad  is  even  leaa  aenons  than  their  resist- 
ance. 

The  sudden  establishment  of  a  national 
system  of  fifty  institutions  under  combined 
federal  and  state  support,  and  the  engaging 
upon  this  eztenMTe  eeale  in  both  edncation 
and  resesreh  in  a  hitherto  negleeted,  if  not 
despised,  field  was  certain  to  be  followed  by 
results  both  desirable  and  undesirable.  The 
eonibinatiou  is  still  further  complicated  by 
the  fact  that  the  new  field  has  suddenly 
become  popular,  drawing  into  its  Tortez 
amoonts  oC  moaax^  never  before  equaled, 
and  engaging  the  attention  of  all  sorts  and 
conditions  of  men,  some  seeking  opportu- 
nity for  real  service,  others  attracted  by  the 
loaves  and  iishes,  even  by  the  crumbs. 

It  was  sa  insntaUe  that  oertain  reanlti 


should  follow  the  agencies  here  invoked  as 
that  other  effects  should  follow  causes. 

For  example,  it  is  impossible  to  launch 
•0  pretentions  a  program  withont  a  vast 
amoont  of  good  xesnlting,  and  in  this  re* 
spect  the  most  sanguine  enthusiasts  have 
not  been  disappointed.  It  is  impossible  Vo 
accomplish  a  public  service  of  this  charac- 
ter and  magnitode  withont  daveloping  a 
body  of  earnest,  eapable  and  devoted  soien* 
tists  who  worl^  nol  for  reward,  but  for  the 
good  that  they  can  do,  and  it  is  my  desire 
here  and  now  to  pay  tribute  of  respect  to 
the  hundreds,  yes  thousands  of  men  and 
women  iriio  labor  boHi  day  and  nii^t,  who 
expose  and  often  destroy  their  health  in 
carrying  forward  this  great  work.  Tluy 
shall  have  their  reward. 

But  it  is  also  impossible  to  suddenly  en- 
gage upon  an  extensive  aesle  in  a  new  and 
undeveloped  field  without  drawing  into  the 
service  both  inadequately  trained  and 
mediocre  men.  It  is  impossible  that  a  Held 
should  be  popular  without  attracting  the 
aensfttfoimlly  minded,  and  it  is  equally  vxl- 
likeiy  tiiat  so  large  an  amount  of  pnUie 
money  could  be  expended  without  the  crea- 
tion of  a  vast  and  oomplioated  administrap 
tive  machinery. 

It  ia  finr  itt  who  have  been  in  this  work 
almost  from  its  beginning  and  who  liav« 
seen  with  our  own  eyes  both  the  ^vheat  and 
the  tares  developing  side  by  side  to  criti- 
cally and  somewhat  sharply  distinguish  be- 
tween the  two.  Not  only  should  we  do  this 
among  onrsdves,  but,  diffloolt  and  unpleas- 
ant as  the  service  is,  we  owe  it  to  the  pub- 
lic, we  owe  it  to  our  institutions,  and  we 
owe  it  to  ourselves  to  frankly  state  the  con- 
ditious  as  they  are,  with  a  view  to  the  cor- 
reetaon  of  oertain  evils  that  have  crept  i& 
and  which,  if  not  exterminated,  will  destroy 
not  only  the  best  work  in  agricultural  sci- 
ence, but  even  the  institutions  that  were 
founded  and  are  operated  for  its  advance- 
ment* 
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It  wa  not  be  too  flioroiigUy  and  vnivw- 
m]^  andentOOd  and  remembered  that  for 
the  purpose  of  rpsenrrh,  teaching  and  dem- 
onstration, agriculture  means  farming. 
Agriculture  is  so  broad  a  term ;  it  touches 
BO  many  aoiaiiooi  and  at  so  many  points; 
lis  problenu  are  ao  varied  and  the  qnea- 
tiona  involved  in  their  solution  are  so  fas- 
cinating that  the  temptation  to  wander  far 
afield  is  often  well  nigh  irresistible. 

However,  the  funds  appropriated, 
wbntOust  irablie  or  primt^  were  aet  aaide 
for  the  eoqireeB  purpose  of  improving  the 
qnantity,  quality,  reliability  and  perma- 
nency of  our  food  supply  and  for  the  wel- 
fare of  those  who  work  the  land  and  who, 
ezperieoiee  ahovs,  rapidly  deaoNod  to  tiie 
lerel  of  peaaantxy  under  eondltioiia  whieh 
they  are  unable  to  control  without  the  aa- 
sistanf^e  of  scionce,  the  benefits  of  educa- 
tion, and  the  support  of  the  public  con- 
science. 

'Wherefore,  we  are  to  djatjngniwh  aharply 
between  thoee  lines  of  inveatigation  that 
bear  upon  the  business  of  fanning  and 
ihoso  collateral  lines  which,  though  they 
may  arise  out  of  the  materials  of  agricul- 
ture, have  yet  little  or  no  significance  in 
the  Add  of  food  prodnetixm. 

Li  aajing  this  the  writer  is  not  to  be 
understnod  m  rf^'^^rictinc  the  field  to  so- 
called  practical  lines,  i- ar  from  it.  For 
this  purpose  at  least  there  is  no  distinction 
between  what  is  practieal  and  what  is  sd- 
entifie.  But  let  the  asientist  be  not  de- 
eeived  by  the  materials  with  which  he 
works.  It  is  not  the  materials  that  deter- 
mine whether  a  piece  of  work  is  truly  agri- 
cultural ;  it  is  the  outlook,  the  purx>ose,  the, 
applieatiim  that  ia  to  be  made,  tibeae  are  the 
taiti,  not  as  to  the  excellence  of  the  work 
or  its  general  significance,  but  as  to  its 
legit ima^,  especially  in  the  e:q>eriment 
stations. 

'Wherefore,  thaae  fonda  are  not  available 


for  ordinazy  aelentifle  roaoarehy  however 
▼ahuble,  even  though  the  materiela 

vdved  be  drawn  from  the  fknn.  Th^  are 
not  available  for  the  amusement  or  the  per- 
sonal enjojTnent  of  the  investigator; 
neither  are  they  to  be  devoted  to  paying  the 
expenaai  of  aviation  exenndona  into  the 
larefled  and  upper  atmoq[>hwe  of  apeeular 
tion  even  in  so  worthy  a  field  as  the  ao- 
called  pure  f?cienees. 

The  temptation  to  wander  afield  is  not 
only  due  to  the  fascination  of  outlying  pas- 
toree,  but  it  ia  atrengtbmed  bj  the  aetoal 
and  frequent  necessity  of  apoiding  much 
time  and  energy  in  clearing  up  an  abstract 
point  which  science  in  its  imperfect  state 
has  not  yet  touched.  But  these  excursions 
into  outlying  tendtoriea  alter  troth  neoea* 
aary  for  pnrpoaea  of  further  research  are 
to  be  regerded  aa  eaiential  rather  than  lo0- 
ieal ;  m  a  means  to  an  end  and  never  a  pur- 
pose. At  no  point  does  the  research  man 
in  agriculture  need  to  step  permanently 
aaide  for  faeta  which  aeienee  haa  not  yet 
supplied,  but  which  he  mnat  obtain  befbve 
going  ahead  with  liia  proper  woric 

MEN 

BVurtonately  for  some  reasons,  unf orta- 
natdy  for  others,  the  time  haa  come  when 

agriculture  is  popular.  Amtmg  the  forta- 
nate  features  of  so  happy  a  condition  of 
affairs  is  the  fact  that  we  now  command  in 
this  field  the  respect  and  the  service  of  the 
highest  grade  of  men  witii  the  beat  obtain- 
able training.  And  if  aome  are  yet  tempted 
to  enter  this  form  of  aervioe  in  the  hope  of 
premature,  if  not  undue  publicity,  we  have 
the  satisfactiou  of  believing  that  their 
numbers  are  growing  relatively  amaller. 

Indeed,  aa  matteia  atand  to-day  it  wonld 
be  difieult  to  find  in  any  other  branch  of 
human  activity  a  more  self  '^n;  !  ificing  and 
public-spirited  class  of  men  than  are  those 
of  our  agricultural  colleges  and  experiment 
atationa.  Thay  have  had  aouM  trouble^  it  ia 
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true,  ia  obteinlng  In  aU  osm  WbSSM^ 

training,  but  their  spirit  and  enercy  are 
certainly  iaudabk,  even  calling  oft«n  for 
restraiiit  in  the  interest  of  health  and  tba 

A  hevvy  w«S^t  of  twponabHily  rorti 

tiie  JooDg  man  now  preparing  for  a 
career  in  agricultural  research  It  ig  not 
enonj^h  that  he  have  some  special  knowl- 
^Ige  and  skiii  in  a  narrow  field  sueh  at*  soil 
iulyiii^  foneliQi  or  TegetaUe  patbologj. 
He  iniut  have  scholarship,  breadth  of 
knowledge  and  vision  enougli  to  know  the 
relation  of  his  specialty  to  other  bt^ches 
of  science,  and  the  bearing  of  it  all  upon 
the  bufidnefls  and  th«  pmtiM  of  food  pro- 
dvfltioii,  that  1%  funung. 

For  the  purpoMS  of  the  in-vHtigator  a 
real  knowledge  of  and  sympathy  with  the 
actual  operation  of  the  farm  and  the  prob- 
lems of  the  farmer  is  not  only  desirable,  but 
essential.  Farming  is  a  productive,  not  a 
BpeeolatiTe  industry,  and  the  problens  of 
agrieoltnre  an  fhoaa  of  pvodnetion  and 
distribution,  not  fhoM  of  Bpeeial  oppor- 
tunity. 

Moreover,  farming  is  a  private  bnfiin<»<«s 
upon  which  the  welfare  of  families  depends 
— ^not  a  few  aeattered  people,  but  a  foQ 
third  at  least  of  all  tiie  population  and  con- 

stituting  entire  communities.  This  frac- 
tion of  the  race  must  not  be  rllsroirnrdfd  or 
tlie  ciirtli  will  avenge  herself  not  only  upon 
the  unsuccessful  farmer,  but  upun  the  peo- 
ple as  a  whole,  whose  heritage,  after  all, 
the  land  is. 

The  i^ctdtoral  setentiist,  tiierefiura, 
must  not  make  mistakes,  or  he  will  lead  a 
whole  people  to  disaster.  Onr  i)hilogophie8 
may  wrnnj?;  they  can  In'  n-ad justed. 
Our  conceptions  of  the  solar  system  may  be 
inoomplete  or  whdly  wzoneons;  but  erery- 
day  life  will  go  on  about  the  same.  How- 
ever, if  we  entertain  wron^r  cone-options 
about  the  serious  business  of  food  prodno- 


titti,  the  oonseqiianees  arc  nrifl  and 

moreiless. 

If  we  get  too  little  out  of  the  eartl\.  pop- 
ulation is  unduly  restricted  or  unutterably 
nriaawbtoi  and  if  we  win  our  ■ngtenme 
by  nwthoda  dsstrqotivs  vatlier  than  pannn- 

nent,  then  our  suoeessora,  if  not  «a  m- 

sehTs,  will  pay  the  penalty  of  our  error  or 
of  our  piracy.  Scienee  is  our  only  relianee, 
but  the  agricultural  engineer  must  make 

mniistskeib  He  nnst  be  no  Mi«Mi  Iflsdiir 
of  the  blind.  Therefiire  he  must  know  the 
business  of  fanning. 

Now  this  is  ea.sier  said  than  realized  The 
college  student  has  lived  alibis  life  in  schooL 
Learning  has  been  his  occupation.  More- 
over, w«  shall  tdl  him  that  if  he  expeeti  to 
be  really  valuable,  he  must  not  stop  with 
the  bachelor's  degree,  but  he  must  do  so 
much  in  addition  and  do  it  so  well  that  he 
will  inevitably  and  in  good  time  achieve 

thodoetonte. 
How  then  can  this  yoong  man  know  by 

orperienee  the  business  of  farming?  Hb 
can  not  know  it  as  the  farmer  knows  it 
after  fifty  years  of  earning  a  living  and  of 
clothing  end  educating  the  family  he  has 
raised.  This  prMpeotive  scientist  will  work 
lor  a  salary,  which  means  an  assured  liv- 
ing  while  he  5:tTidi<»«?  and  attempts  to  solve 
the  problems  of  those  who  live  by  produc- 
tion. 

The  problem  for  the  yoong  scientist  is 

not  easy,  and  tiiat  is  tiie  reason  for  discos* 

sing  it  at  length.  It  takes  twelve  years  of 
child  life  to  finish  the  high  school  and  pre- 
pare for  eoil^.  The  student  is  twenty  to 
twenty*two  at  graduation.  Three  years 
more  for  a  doctorate  puts  him  at  twenty- 
three  to  twenty-five.  Besides,  there  is  mar- 
riage to  be  considered,  for  farming  is  a 
married  man 's  job,  and  baehelors  as  a  class 
will  never  Holve  its  prohlems.  When  and 
bow  is  this  man  to  get  experience  in  aotail 
farmingt 

Experience  in  anpporting  a  family  cn 
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tile  farm  he  eni  not       vxiImi  he  owns  a 

farm  and  becomes  a  real  farmer,  m  ■^vhich 
case  he  is  out  of  our  reckoning,  for  obser- 
vation shows  that  such  men  are  not  likely 
to  vtftnm  to  the  pablio  serviet  oooept  after 
foflurd,  when  thej  are  not  denraUe. 

It  is  in^wMkiaaUe^  in  the  ophnien  ^  tiw 
writer,  to  require  farm  experience  as  a  con- 
ditinn  eithpr  of  admission  to  college  or  of 
graduuUou,  largely  because  o£  the  dilBeulty 
ef  aaeorlijiuiig  and  eertifying  what  ooud- 
tntea  aatiafaetacy  ezperioiflei  but  it  la  po»* 
sible  to  require  actual  farm  experience  as  a 
prerequisite  to  certain  electire  courses  of 
instruction,  leaving  the  teacher  to  deter- 
mine anfficientlj  for  his  purpose  a  questiim 
that  haa  no  oonipleto  aolutfofn* 

It  has  loof  been  the  custom  of  the  writer 
to  advise  every  stJident  in  agricnltnre  who 
has  not  lived  a  fnll  year  in  actual  work 
upon  a  real  iarm  to  drop  out  iu  the  middle 
ol  the  aophomoTe  year  and  get  it.  Tfaii 
pntieDlBr  tiiiie  ia  reoomiieiided  aa  affovd- 
mg  enough  scholarship  to  enable  him  to 
look  at  the  matter  from  the  student 's  point 
of  view,  as  being  1^  valuable  than  later 
years,  involving  less  embarrassment  to  the 
itndent,  and  aa  calenlated  to  greatly  enriidi 
the  latter  years  of  Btady.  Thia  ia  reoani« 
mended  for  all  students  of  ap:ricnltnre, 
whether  headed  for  farming  or  for  a  scien- 
tific career ;  and  without  at  least  this  much 
of  aetnal  iaoA.  with  real  rather  than  paper 
fuadng,  <]ia  fatore  oaefnUieaB  of  the  ex* 
periinent  atation  man  is  far  from  assured* 

Mneh  space  is  devoted  to  thin  subject  be- 
cause it  looms  large  in  public  affairs  just 
now.  In  couversatioa  the  other  day  with 
Vb»  ntoat  prominent  Hindoo  philoaopher 
now  living,  and  whose  son  graduated  in 
the  agricultural  college  of  the  institution  I 
repr^ent,  this  extensive  iandhokb'r  com- 
plained of  the  lack  of  practical  knowledge 
er  em  of  sppreeialion  of  the  oonditiona 
aeliialiy  and  neecewrily  oonfronting  the 
Indian  famier  on  the  part  of  men  in  Ihe 


public  aervioe  and  pnamnably  qualified  to 
advise  and  assist  the  people  with  an  im- 
proved solution  of  their  very  difiScult  prob- 
lem. They  know  certain  scientific  facts  as 
abatraetionBy  bat  to  be  useful  sinnebody 
mnat  make  the  appUeation  to  praetiae  and 
this  appUeation  ahoold  be  made  by  edu- 
cated men. 

No  conception  needs  to  be  more  firmly 
impresaed  upon  the  young  agricultural  sci- 
entiat  at  tUa  jnnetiiTa  Hun  lSb»  fut  tiiat 
agrieiiltiiral  reMandi  ia  not  a  gaaw  fbr  the 
amusement  of  the  players,  but  a  real  seardi 
after  truth  to  be  employed  in  the  solution 
of  oue  of  the  prufound^t  of  human  prob- 
lems, wheUier  regarded  from  the  standpoint 
of  the  individual  fanner  on  his  farm,  or 
of  public  service  to  a  pec^le  at  larg»~ss<mi- 
•umer  and  producer  alike. 

One  eneonraging  feature  of  the  problem 
ia  the  faot  that  the  findings  of  seientiata  are 
to  have  abundant  and  able  Terifloatiwi  or 

correction  in  the  field. 

The  thousands  of  farmers  who  are  read- 
ing the  bulletins  of  the  experiment  sta- 
tiknH^  the  hundreda  of  i^eultaral  atndento 
going  from  our  fifty  colleges  and  a  grow- 
in?^  number  of  schools  back  to  the  farm  are 
ail  putting  to  tlie  test,  and  intelligently  too, 
under  a  vast  variety  of  conditions,  the 
tentativo  findings  of  the  apedalist.  Here 
lie  both  aafety  and  inapiration,  bnt  the 
obligation  of  the  adentist  to  be  always  and 
everlastingly  right  is  not  lessened. 

The  business  of  verification  is  still 
further  extended  and  intensified  by  the 
qratem  of  looal  improvemoit  aaaoeiatioiia 
or  farm  bureaus,  each  employing  an  ad> 
riser  who,  when  competent,  as  he  commonly 
is  aiul  as  he  always  ought  to  be,  forms  a 
nucleus  for  really  effective  service  in  ac- 
tually putting  to  the  woddng  teat  whatever 
k  new  or  promising  in  the  businem  of 
farming.   Fortunately  the  relatiooa  be* 


Digitized  by  Google 


164 


SCIENCB 


[N.  S.  T«U  ZLV.  1U6 


tween  the  system  of  advisers  and  the  ex- 
periment stations  and  the  colleges  of  agri- 
culture arc  very  intimate.  It  looks  as 
though  in  them  the  machinery  at  least  for 
impnnr«d  and  reliable  flood  prodootkik  » 
fairly  well  aaraxed. 

POLICE  WORK 

However,  there  are  always  perils  in  the 
most  promising  journeys  into  unexplored 
teixitory  or  in  aailings  upon  nneharted 
watexa. 

The  crpcriment  stations  are  new,  and 
fortunately  whatever  else  may  be  said  they 
have  now  the  confidence  of  the  farmers, 
who  have  eune  generally  to  feel  that  a  mm 
foroe  ia  in  aflain  and  that  a  new  help  to 
faming  has  appeared  in  tiiat  indefinite 
thing  we  call  service. 

Now  there  is  always  a  temptation  to  put 
sacred  things  to  ungodly  ui^es,  aud  the  ex- 
periment itatione  have  not  escaped  the 
operation  of  the  general  law.  Seienee  baa 
shown  that  a  certain  disease  or  pest  can  be 
controlled,  and  it  has  pointed  out  the 
method  of  doing  it.  What  more  natural 
than  that  the  publie  ehofiild  take  the  sta- 
tions at  their  word,  and  aay  "Very  weil, 
httre  ia  an  appnqpnnation;  go  ahead,  make 
your  sf^rums  and  yonr  rules  to  put  the 
tluui^  into  practise;  hale  citi7<»!i«  into  court; 
fine  or  imprison  them  li  necessary,  but 
make  it  work^'t 

Now  this  ia  haaty  logie  and  bad  practise. 
The  experiment  stations  are  organized  for 
reeearch,  not  for  administration.  Again,  it 
ig  unseemly  that  a  creature  of  the  public 
like  a  scientific  institution  should  appear 
againat  dtaaena  in  the  eonrta  and  fine  or 
oommit  them  to  jail.  Besides,  the  experi- 
ment  stations  have  no  militia  with  which  to 
suppress  resistance,  which  in  such  cases  as 
foot  and  mouth  disease  is  as  ever  present 
aa  time  and  aa  erplodve  aa  a  volcano. 

Beiidei^  the  objeet  of  the  aeientiat  ia  na> 
aearehp  and  how  shall  the  eipeximeat  sta- 


tioa  oarry  on  fnrttwv  inveitigafeion  after 

new  troth  if  it  must  stop  short  and  en- 
force the  aceumulatinn'  mn^^  of  revised 
practise.  It  will  soon  be  so  cluttered  up 
under  such  a  policy  that  new  work  is  im- 
poeaible  and  moat  of  ita  fnnda  and  Ubonk 
toiy  apaoe  wiU  be  used  for  the  poipoae  of 
"regulatory  work,"  when  further  prog- 
ress is  practically  impossible,  a  condition 
that  has  already  overtaken  certain  of  the 
ezpwiiient  atotima  and  ia  all  too  rapidly 
tiireatening  othera. 

The  only  safety  either  to  the  research 
worker,  the  station  or  the  public  is  for  the 
investigator  to  verify  his  discoveries,  point 
out  the  method  of  their  practical  use,  and 
go  on  after  other  tmtha,  leaving  the  publie 
to  make  roeh  oae  of  the  now  knowledge  as 
it  deems  vnse  and  relying  upon  the  usual 
police  power  of  the  state  for  its  enforce- 
ment|  if  enforcement  is  necessary.  In  no 
oOer  way  ean  reiearch  be  protected;  in  no 
other  way  ean  the  Btations  disohazge  the 
public  service  for  whieh  they  were  organp 
ized  ;  and  in  no  other  way  can  the  confi- 
dence of  the  public  be  indefimtely  enjoyed. 

THB  ODLT  or  ADKINISTRATEON 

The  rate  and  the  intenaity  with  which  ad- 
ministration under  one  pretext  or  another 
is  coming  to  dominate  research  in  this 
country,  especially  along  agricultural  imes, 
ia  Uttle  short  of  appalling  to  any  eandid  ob- 
server who  tekea  atoek  of  the  situation  and 
who  has  the  courage  of  his  convictions. 

Many  if  not  most  invest  !<?>\*ors  in  agri- 
culture are  now  required  to  begin  a  piece  of 
reeearoh  work  by  drafting  a  formal  project 
in  which  the  matniala  and  methods  are 
definitely  described,  the  cost  specified,  and 
the  expected  results  foretold.  The  method 
is  akin  to  a  new  turn  of  a  kaleidoscope,  or 
the  setting  of  a  new  combination  on  a  com- 
plieated  maehine  whieh,  after  aU  the  now 
adjnttmente  of  pina»  serewi  and  leven  have 
been  eaxefully  made,  is  «qpeeted  to  go 
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ahead  of  itadf  aiid  grind  oak  what  miglit  be 
ealled  inevitable  reen^tR. 

This  process  is  intended  as  a  standardiz- 
ing procrdurn,  and  if  results  are  not  soon 
forthcoming,  reports  of  progress  arc  due 
from  Hm  to  time  as  a  kind  of  perpetoal 
goarantee,  on  the  ioataUnent  filanp  that  the 
thing  was  worth  doing  and  that  the  speoial- 
b^t  is  still  "on  the  job"  and  not  lo?^f;ng  or 
sky  larking  off  into  the  wilderness  fishing 
and  hunting  as  sdentists  are  prone  to  do  I 

Before  anything  ean  aetoally  be  done, 
howeveTf  thia  project,  in  many  branches  of 
the  public  service  at  least,  must  be  sub- 
mitted to  administrative  review,  in  order 
to  learn  whether  the  work,  however  valu- 
able, ean  be  legally  perfonned.  I  wahm 
to  extreme  difScnlly  in  treating  this  por- 
tion of  my  theme  with  such  moderation  of 
language  and  statement  as  are  appropriate 
to  the  dignity  of  the  occasion,  and  when  I 
fail  let  the  exigency  of  a  just  eanee  be  my 

A  mass  of  hirdings  called  el  -1:^  now 
pounce  upon  the  project,  one  after  the 
other,  each  intent,  not  upon  helping  for- 
ward a  valuable  pieee  of  public  service,  but 
upcok  aeeing  if  perehanee  he  ean  not  find 
some  statute  law,  court  decision  or  ofiSce 
ruline  that  makes  the  tiling  illegal  and 
therefore  impossible. 

In  this  enterprise  the  hireling  will  take 
noehanees.  He iinot tbwe  to  promote  the 
public  service,  but  to  regulate  it,  andtoaee 
that  everything  is  done  decently  and  in 
order.  If  service  is  prevented  altogether, 
that  is  no  business  of  his.  Everybody  must 
justify  his  job,  and  the  more  things  get 
ati^pped  the  more  importaneeia  attaehed  to 
restrictive  mediods.  If  everything  goes 
through,  many  elerhshipa  would  be  abol- 
ished. 

Nor  dmiild  this  hirding  be  eondemned 
when  he  repovti  adveneiy  upon  a  perleetly 
good  thing  because  it  perehanee  runs  coun- 
ter to  the  ruling  of  a  pablie  official,  even 


tiiough  made  many  yeaia  befbre  in  anoflwr 
department  nnder  eonditions  quite  diasinii' 

lar  and  by  a  man  of  questionable  ability, 
long  since  dead  and  practically,  if  not  en- 
tirely, foi^otten.  This  clerk  was  put  there 
to  flnd  objeetions,  and  it  hi  little  woudoF 
that  he  diseovers  among  the  aeenmulation 
of  laws,  decisions  and  rulings  reason 
enough  for  stopping  many  of  the  things 
that  come  his  way.  After  this  arbitrary 
fashion  is  progress  made  unduly  difficult. 

When  tide  projeet  retonis  to  the  speeial- 
isl^  battered  sad  beaten,  he  sets  about  to 
reoonstruct  the  plan,  using  so  much  of  the 
origrinal  as  may  have  passed  the  various 
censors,  introducing  new  material  to  fill 
the  gaps,  and  sends  it  oat  again  to  mn  tiie 
gauntlet  After  repeated  jonmeye  and 
final  approval,  tlie  real  worker  at  last  sets 
about  the  task  of  endeavoring  to  accomplish 
something. 

Bat  the  troubles  of  the  investigator  have 
obHj  began  when  Ihe  projeet  ia  finally  ap- 
proved. He  needs  some  new  and  special 
equipment  and  makes  out  a  requisition  in 
quintnplicate  and  three  colors,  praying  His 
Majesty  the  Purehsaing  Agent  to  provide 
die  materials  for  his  work— of  eoorse  out  of 
funds  already  set  aside  for  his  department. 

At  the  best  h  -  must  satisfy  the  business 
ofiSce  that  uo  oilier  equipment  will  answer 
his  purpose  and  that  uo  other  can  be  bought 
sodieaply.  At  the  worst  he  may  flnd  that 
his  specifications  have  partially  or  entirely 
been  ignored  and  material  ordered  which 
he  can  not  use,  and  often,  through  unfa- 
miliarity  of  "the  oflBce"  with  the  tricks  of 
the  trade^  he  is  aetaaUy  moieted  in  the 
paiehase. 

But  this  poor  project  is  not  through  with 
its  troubles.  The  would-be  investigator 
learns  that  the  purchasing  agent  is  not, 
after  all,  a  free  moral  agent,  but  is  himself 
an  hireling.  He  learns  that  even  the  board 
of  trustees,  which  was  elected  by  the  people 
to  operate  the  nnivend^,  are  not  free  to  ose 
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Hiair  judgment,  but  htm  mtUta  vvwMb  printar  w  the  priton  itop  k  onwilUiif  »  or 

At  the  state  espitol  in  the  loim     ipeaial  wh«t  it  move  ^SkaJ  imaUep  to  do  the  woxk 

yyww»t«ri<iM  appointed  by  the  gffvemor,  as  it  should  be  done,  neith^  will  they  "re- 

and  represented  mostly  by  clerks  p-mpow-  lease"  the  job  thnt  it  may  be  done  as  it 

erod  by  law  to  ride  rough  shod  over  all  would  appear  in  or^linary  work  from  insti- 

conditiona.  tutiona  not  overridca  by  adminibtratioa. 

He  flndi— 4iiif  aeientiet  and  noald-be  He  even  learns  that  tfie  ynxj  building  in 

pttblid  eeiraat  that  his  reqaiaition  for  idiieh  he  iroik%  and  whoae  inaniteraUe 

equipment  must  first  of  all  be  sent  to  the  ugliness  and  unnecessary  cost  have  amassed 

board  of  prison  industrit^  in  order  that  him,  was  planned  by  a  state  architect,  over- 

any thing  made  in  the  penitentiaries  of  the  ruling  the  supervising  architect  of  the  uni- 

state  may  be  8ul»tituted  for  his  speeiflear  versity;  and  that  the  building  across  the 

tiona»  and  tiiat  too  regaxdleai  of  priee,  ant  wwy,  of  anotiier  form  of  nglineea  and  in- 

irfaioh  neither  he,  nor  the  poivhasing  agent,  efficient^,  waa  necuted  by  another  state 

nor  even  the  board  of  trustees,  haa  the  architect  of  a  micceedin^ ''R'^rnii-'istration," 

slightest  authority  or  even  influence.  again  overruling  the  institution,  its  school 

And  stiU  his  troubles  are  not  iinished.  of  architecture,  and  its  board  of  trustees, 
UnkindeBt  entof  aU,he  majnot  evenadeet .  even  thongh  the  antoeiat  knew  so  Ifttle  of 

the  asristant  npon  whose  skiil  and  faithfol-  hia  bodneas  aa  to  be  nnable  to  draw  plana 

ness  the  outcome  will  largely  depend.  This  and  specilleatioiis  upon  which  builders 

assistant,  secretary,  clerk,  or  stenographer,  would  file  a  bid.   So  do  administration  and 

whatever  he  may  happen  to  be,  will  be  law  pr^vni!  over  knowledge,  needs  and  rea- 

selected  upon  examination  by  aa  outside  son,  for  thi^  is  an  actual  experience, 

bo^  milea  awsy,  eonsisting  of  men  ap>  This  inyestigator,  disooaraged,  disgasted, 

pointed  nnder  hslf  the  sslaxy  of  the  inres-  if  not  dishesrtened  at  least  witii  the  keen 

tigator — and  glad  to  get  it — men  who  were  edge  of  inquiry  long  since  daUed,  says  in 

never  in  his  or  any  other  man's  laboratory,  his  heart:  "I  will  arise  and  hie  me  to  an- 

yet  who  presume  to  *say  and  do  say  who  other  institution  where  the  needs  of  the 

sliall  be  employed  and  who  shall  not  be  work  are  held  supreme  over  methods  of 

employed.  proeednre  and  ezploitati(m  of  positions  and 

Not  only  are  assistants  appointed  from  funds." 
without,  but  that  form  of  administration  Vain  hope!  He  may  find  temporary  re- 
wliich  eonsi.st.s  of  reviewing  projects  or  other  lief  at  certain  points,  bnt  it  is  only  tern- 
supervision  is  jiorformed  by  men  ai»j)ointed  porary,  for  the  coudition.s  described,  while 
after  the  same  manner.  In  ihia  way  it  not  all  as  yet  operative  in  any  one  place, 
often  happens  that  a  mediocre  neophyte  are  every  one  in  operation  to-day  some- 
"supenrises"  the  investigations  of  his  own  wWe  among  institutiona  givw  to  agrieol* 
teacher  who  was  indiscreet  enough  and  tund  research  and  are  rapidly  extending  to 
tender-hearted  enough  a  few  years  ago  to  all  the  publicly  supported  institutions, 
givf  him  a  passing  mark  against  his  own  As  a  last  example  of  the  absurd  extent  to 
better  judgment.  which  administration  has  been  pushed,  this 

As  a  final  blow  to  his  penMmal  pride  and  investii^tor— qoalifled  by  long  yean  of 

enthoaiasm,  this  investigator  learns  that  he  training  and  eq»eri«iee— wiU  find,  in  not 

will  be  nnable  to  report  hia  resolis  in  the  one  but  many  institutions,  that  should  his 

form  he  most  desires  beoaoss  the  steto  duties  lead  him  outside  the  eoniines  of  his 
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state,  he  may  not  go  at  ptiblif  expense  ijftfc* 
gut  the  prrnv'snon  of  the  goverMr, 

His  own  knowledge  of  the  needs,  his 
training,  judgment  and  loyalty  aoaat  Ittr 
ooOiiiig.  Hia  Mm  to  awwAiniuft  faiidi» 
dfluer  to  Mm  than  to  anybody  else,  funds 
tiutt  have  bam  oqploited  time  and  again  by 
offioers  over  whom  neither  he  nor  the  board 
of  trustees  have  the  slightest  control — this 
desire  is  no  guarantee  of  his  j ud^ent  The 
opinion  of  th«  1i«ad  of  the  dopartmnit  doas 
not  eomit  The  leoommeiidation  of  the 
president  is  Toid  of  meaning.  The  action 
of  the  board  of  trustees  is  impotent.  The 
question  must  to  the  governor  of  the 
state — this  mighty  question  as  to  whether 
Dr.  Blank,  scientist  at  $4,000  per  year,  may 
atop  aeroHi  tho  border  to  ooaunlt  hii 
brother  seientiBt  and  have  his  ezpenae  bill 
of  $7.93  paid  from  funds  appropriated 
the  legislature  and  set  aside  by  the  trustees 
for  thiB  very  purpose.  Ye  goda,  where  are 
we  drifting!! 

If  this  burden  were  from  witixm  the  insti- 

tnticn  the  caae  would  be  different,  baaaaae 
it  conid  the  mora  aaailj  be  zauovad.  But 

it  is  inflicted  from  without  under  the  pre- 
text of  auditing,  or  of  cflicicncy,  and  with 
certain  federal  funds  we  have  reached  a 
stage  of  affairs  such  that  the  speuiaiist  may 
work  only  in  "cooperation"  with  offices  a 
thoosand,  perhapa  two  thonaand,  milea 
away  aad  repraaaDlad  bgr  man  who  know 
little  of  the  local  conditiona  inToIved — a  co- 
operation  at  hest  that  is  purely  administra- 
tive, mostly  restrictive,  wholly  artificial, 
and  defensible  only  as  a  meau^i  of  adminis- 
txatkHL  So  has  adminiateation  beeomo  not 
onlj  aapwviriaai,  bnt  aatnal  aooparation, 
nndar  which  the  laat  opportimiliF  for  per* 
sonal  initiathre  and  the  beal  aerviee  ia 
taken  away. 

All  this  is  done  in  the  name  of  one  or  the 
other  of  two  agencies — the  administration 


of  public  tmdM,  oar  the  damanda  of 

ciency. 

Officei^  connected  with  federal  and  state 
adminiatnitkHai  aaoin  to  be  nnaUa  to  dia* 
tmgnWi  between  tibe  bnaineaa  of  andi^ig 

and  that  of  supervision.  They  reason  that 
if  they  are  in  any  way  to  certify  funds  they 
must  also  approve  the  work.  In  this  way 
has  ordinary  auditing  developed  within 
twanty-flye  yeara  into  what  waa  at  firat  in- 
qteetion  of  work  and  at  laat  a  kind  of  "co- 
operation" in  which  the  one  to  he  held 
responsible  for  re.sults  is  under  the  domi- 
nance of  authority  entirely  outside  the 
inatitntion  which  he  aerrca.  In  this  way 
an  ontaida  indiridnali  avan  a  minor  ofllaer, 
is  able  to  overrule  a  univeiaity  and  ita  en- 
tire administrative  machinery. 

Efficiency  is  more  insidious,  for  it  works 
under  the  guise  of  aerviee  and  proves  by 
flgmaa  that  aaientirtai  ^MMohf*^  atihaiia 
in  the  paUia  aarviee  moat  be  atandardiaed 
in  otdar  to  be  made  efficient,  and  before  thia 
car  of  Juggernaut,  training,  loyalty,  coun< 
sel,  experience,  even  deliberative  acts  of 
boards  of  trustees  of  successful  and  high* 
qsindad  oitiaena  aerving  withoot  aalaiy  do 
not  eonnt  aa  againat  a  amaU  gxonp  of  aalf- 
sclected  and  politically  appointed  individ- 
uals shut  up  in  an  offi(^e  miles  away  with 
neither  special  training,  knowledge  of  the 
situation  nor  other  qualiilcation  to  enter 
oar  labocatoriea  bnt  the  blind  anthori^  of 
law  working  in  the  dark  and  laiga^ 
through  individuals  who  would  never,  ex- 
cept by  the  accidental  working  of  law,  be 
connected  in  any  way  with  our  work.  So 
are  useless  and  pestiferous  positions  multi- 
plied and  made  paraaitie  npon  a  moat  ob> 
eellent  aerviee. 

LJTTL£  ADMUnantATION  VECmUJOt 

Administration  can  not  vitalize  research. 
Its  whole  cfTcct  Ls  restrictive  and  hence 
should  be  reduced  to  a  minimum.   That  it 
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ia  not  necessary  to  good  work  is  shown  by 
the  seventy-five  years*  experience  at  Roth- 
amsted.  That  auditing  aecomplishes  all 
that  is  necessary  in  addition  to  the  public 
nporte  of  leqKnisiUe  iMBidt  of  trutsei  k 
shown  I17  the  experience  of  mmunm  ia^ 
tutions  not  yet  under  the  bliphtinf  eff*"''t<< 
of  too  much  administration.  That  adminis- 
tration is  recoguiited  as  a  deterrent  to  good 
wovk  is  dioim  liy  the  strnggles  of  tbe  atata 
vnivonitiM  evovjnirhore,  not  only  to  fno 
themselves  from  this  outside  dominance 
that  is  wasting  funds,  and  crushing  the  life 
out  of  institutions  and  men,  but  th^  ai6 
alao  simplifying  their  own  intenial  nuMdun- 
ery  to  the  end  that  nothing  thoold  eome 
heiween  the  worker  and'  his  woik. 

All  progress  in  science  is  the  result  of 
individual  interest,  initiative,  invention  and 
energy,  all  of  which  must  be  resident  in  the 
wotker.  The  driving  foioe  that  brioga  xe- 
■olta  is  intenial,  not  external,  to  the  Of 
plorer  after  new  truth.  It  b«!ckons  from 
ahead  and  docs  not  prod  from  behind.  It 
is  akin  to  that  attraction  which  drew  ex- 
pIoxeQi  time  sfter  tiiM  to  the  pole,  and  not 
akin  to  die  whip  that  lenda  tiie  aLave  to  the 
galley  or  the  cotton  field. 

Administration  does  no  work.  Tt  is  a 
harness  put  upon  activity.  Its  purpose  is 
not  to  actuate,  but  to  restrain  and  forbid,  as 
witneoi  the  UDltltade  of  lawa,  booTda^  eom. 
miariODB,  dedaiou  and  nilings  that  have 
grown  up—all  restrictive.  "Thou  shalt 
not"  is  the  burden  of  most  administrative 
legislation  and  office  rulings. 

The  effect  ia  delaj,  added  expenae,  dis- 
oOQiagement  of  men,  and  anaatiafactoiy 
service  at  every  step,  lor  after  engaging  the 
best  available  men,  administration  proceeds 
to  tie  their  hands  and  to  exploit  their 
funds. 

EFFECTS  OP  ADMINISTK  \TION  ON  MEN 

The  e£tect  of  too  much  administration 
upon  the  scientifie  worker  Is  at  ftnt  one  of 


disappointment,  then  of  discouragement, 
and  finally  of  disgust.  Conditions  as  they 
are  now  developing  not  only  constitute  an 
unhealthy  example  for  our  young  men  in 
college,  hot  they  are  deterring  thoughtful 
men  ixtua  entexuig  the  public  service.  Real 
men  are  unwilling  to  subject  them.selves  to 
unnecessary  restriction  and  petty  annoy- 
ances, the  obvious  exploitation  of  funds  and 
the  artifleial  Tnnlitiptiwition  of  administztai- 
tive  podtions,  with  their  overhead  cha^gee 
upon  research  and  their  power  to  bring  re- 
proach upon  the  best  intcntione  and  the 
most  faithful  service.  There  is  danger  to 
everybody  when  the  crash  comes,  aa  it  will 
eome  when  tiie  pnblie  begina  to  ondoratand 
the  foreign  forces  that  have  attached  them- 
selves  to  the  serious  busineaa  of  veaaavdi 
in  agriculture. 

But  it  is  objected  that  without  super- 
video  mndi  time  and  money  axe  wealed; 
beaidea  some  men  are  k»y.  Granted  withr 
out  argument!  As  to  wa.ste  of  time  and 
money,  some  of  both  is  inevitable.  Many 
excursions  were  made  northward  before  the 
pole  was  conquered.  Pexbspa  aome  mon^, 
erm  lx?eB^  were  waated,  bat  not  the  attempt 
as  a  whole.  At  the  most  no  scheme  could 
be  invented  that  .so  iu(?vitably  leads  to  time 
service  and  fraud  as  the  one  now  building 
up  around  our  institutions  where  the  pub- 
lic is  made  to  feel  that  nobody  ia  either 
honert  or  capable  aave  the  ''inspector'* 
and  the  appointed  overlord  who  geti  hte 
commission  by  executive  appointment  and 
reports  to  nobody.  What  guarantee  have 
we  of  bis  honesty? 

Modern  eflleieacy  standards  are  devel- 
oped from  the  manofaetore  of  ahoea, 
dothes-pina,  OTerall^  etc.,  and  are  ezpnsaad 
in  motions  per  hour.  These  standards  are 
not  applicable  to  research.  Money  put  into 
rtiseareh  is  bread  cast  upon  the  waters.  In 
the  serious  business  of  searching  after  new 
trath,  no  man  knowa  in  advance  the  road 
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that  shall  be  traveled  before  he  may  stand 
upon  the  heights.  He  may  be  held  down, 
but  he  can  not  be  pnshed  up.  No  power  on 
earth  is  so  impelling  as  his  own  initlatlTe 
and  detwmlnatffin  to  Achieve. 

Tender  what  pvogeet  did  Darwin  iroAt 
Did  Fnrndny  report  regularly  npon  the 
progress  of  hia  mental  wanderings  after 
firm  resting  places  1  Could  the  searchers 
after  llie  prineiple  of  xidkaotiTity  report 
piqgTCM  tan  time  to  timet  Hmr  shaU  we, 
even  in  the  interest  of  eflSciency,  record  the 
Sermon  on  the  Mount  or  the  Gettysburg 
address  in  terms  of  laboratory  hours  f  Go 
to,  we  are  dealing  with  itrange  gods  at  this 
point.  Let  us  be  ftnrgiTen  sxid  letorn  to 
the  worsliip  of  the  true  Deity  which  is 
ready  to  recognize  the  individual  as  the 
source  of  all  real  di'?eovery  and  which  is 
willing  to  accredit  him  with  as  much  of 
iMMiesty  of  purpose,  and  of  fUthflolness  to 
the  paUic  as  Hie  political  appointee,  also 
an  hireling.  Above  all  let  ns  not  set  up  to 
rule  over  m  machinery  that  is  manned  by 
those  individuals  who  could  not  themselves 
do  t3ie  work  they  attempt  to  supervise. 
And  above  all  I  protest  against  tiie  present 
temper  of  the  public  mind  which  has  been 
tampered  with  by  professional  exploiters 
until  it  is  unwilling  to  trust  its  business 
in  the  hands  of  boarda  or  other  deliberative 
bodies  even  when  eompceed  of  reputable 
dtinns  bi^y  for  the  most  part  about  their 
own  affairs,  but  overrules  their  jadgnent 
by  exalting  individuals  who  have  no  occu- 
pation of  their  own  but  wht)se  profession  it 
Is  to  multiply  and  to  fill  administrative 
positions,  that  raider  no  serviea  bat  that 
tdnder  mightily  tiia  progiem  of  the  tme 
scientist  whoss  OBS  oeonpation  is  research. 

Here  have  come  together  the  \s-orking 
scientist  and  the  professional  officeholder. 
They  face  in  opposite  directions.  At  pres- 
ent the  office  man  has  the  upper  band.  He 
assnmes  the  vfile  of  oiitte  and  the  pnblie  bas 


aeeoided  bim  all  he  asks.  The  time  will 
come,  however,  and  may  it  not  be  Ion?  de- 
layed, when  the  scientist  will  again  come 
into  his  own  and  the  institution  to  whidk 
be  belongs  wiH  reoognise  no  oveilofd,  as- 
eeptthe  auditor,  who  will  be  an  auditor,  not 
an  antoerat  in  teohnieal  seienoe. 

THE  RANGE 

So  thoroughly  has  chemistry  taken  the 
lead  as  a  seianea  fundamental  to  sU  in* 
provement  in  agrienltnxe  that  the  tmns 

Hrr  sometimes  used  synonymously.  How- 
ever, the  outlook  for  the  development  of 
other  sciences  in  their  relation  to  agricul- 
tnite  is  eoctramely  suggestive.  Physics,  for 
example,  bas  never  oonseioiidy  ttxved  fann> 
ing.  I  know  of  but  two  graduate  students 
in  agriculture  who  have  specialized  in 
physics,  and  it  was  the  experience  of  both 
that  physicists  were  somewhat  surprised  to 
leani  that  their  seioiee  eonM  be  <rf  the 
sligbteet  use  in  agriculture,  whereas  the 
facts  are,  it  Ls  of  fundamental  iraportanee 

at  many  points. 

Both  bo  I  any  and  zoology  poss^  undevel- 
oped opportunities  little  dreamed  of.  They 
have  in  the  past  served  agrienltors  msinly 
in  the  field  of  genetics  or  of  animal  and 
plant  diseases.  "Wc  are  only  beginning  to 
study  crop  production  from  the  standpoint 
of  the  physiolc^  of  the  plant,  its  sensitive 
periods  and  tb«  oonditioos  essentisl  to  snis 
cessfnl  growth. 

As  a  whole  we  have  only  scratched  the 
surface  of  science  in  its  relation  to  the  prac- 
tise of  fanning.  The  outlook  is  rmthiug 
short  of  a  panorama  to  him  who  has  uu  ade- 
quate virion  of  the  fntore  and  the  ability 
to  ipork  in  any  one  of  the  great  fidds  of 
science,  distinguishing  clearly  between  sci- 
ence per  M  and  ito  applioation  to  the  arts 
of  man. 

The  writer  is  not  pessimistio  and  is  in  no 
senss  diseouraged  witb  the  onUook.  Be  is 
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concerned  only  with  matters  as  they  stand. 
Some  of  the  conditions  of  whi^h  we  cora- 
plaiix  are  acoidental  and  deplored  as  mueh 
bgr  the  adBdniftrati'ro  offloen  happen 
to  be  ia  dhaxgft  as  I17  fh«  floitiitifio  wofkwi 
In  lahoratoriea  Others  are  the  result 
of  a  more  or  less  wholesale  desire  to  exploit 
a  situation  which  enjoys  large  appropria- 
tions of  public  funds.  This  is  the  element 
that  mint  be  donghed  off  at  all  eoat 

The  pablio  who  ia  to  be  served  and  who 
pays  the  bills  will  ultimately  clean  the 
stables,  if  only  the  scientists  and  the  insti- 
tutions who  have  permanent  reputations  to 
defend  and  who  outUve  successive  genera- 
tione  of  appointed  oveneexs  will  be  tme  to 
their  responsibilities  and  inaial  upon  work- 
ing: conditioDa  favorable  to  reasonable  re- 
sults. 

No  other  branch  of  science  is  so  richly 
endowed  as  is  agriculture;  no  other  prom- 
ises aneh  important  remits;  no  other  has  so 
larse  sa  wewj  of  men  fjftifhfnl  to  fheir 
duties;  no  other  so  enjo^  the  oonfidenee 
of  the  pxiblic.  The  question  is,  shall  n?ri- 
cultural  science  with  all  these  ^vantages 
weighed  against  the  disadvantages  be 
stronger  or  weaker  than  other  hnmehis  of 
stadjf  end  ean  tiie  pnUiely  snppwrted  instl- 
tations  with  superior  revennea  afford  equal 
advantages  for  research  as  compared  with 
independent  ioatkutions  resting  upon  pri- 
vate funds  t 

E.  Davsnpobot 

TtxauMot  or  lUtUran 


SCTKNTIFIC  EVENTS 
SIGMA  XI  IN  DULUTU.  MINN. 

Thb  Quarter  Century  Beoord  and  Hie- 
toiT"  of  Sigma  Xi  appealed  in  IMS.  It  oon- 

tained,  among  other  valuable  informntinn,  the 
names  and  addresses  of  all  those  elected  to 
Sigma  Xi  up  to  December  31,  1911.  Mr.  Eu- 
gene Van  Okef  coneeived  I3ie  idea  of  oigan* 
izing  the  members  residing  in  Dulutb,  believ- 
ing that  sndi  an  oxganisation  oonld  pnyre  more 


or  less  ffuceessful.  As  a  result  of  a  little  eorre- 
spondeuce  and  personal  interviews  "The  So- 
ciety of  Sigma  Zi  of  Ihili^  Minn.,"  was 
ooneummated  with  10  eharter  maidwca  in 

July,  W13. 

Meetings  are  held  bimonthly.  A  dinner  is 
served  after  which  an  informal  paper  is  pre- 
sented by  one  of  the  nwBibeffs  and  (BaeBseed  by 

alL  The  wives  of  tlie  members  aiid  a  lady 
friend  of  each  of  the  unmarried  ineinberH  may 
be  guests  at  any  meeting.  Their  attendauce 
has  been  almoet  aa  legnlar  as  that  of  the  men. 

Each  papt-r  has  covered  some  phase  of  the 
work-  iu  which  the  respectire  members  are  en- 
gaged. The  nature  of  the^e  prei^utatiuus  may 
be  gained  from  some  of  the  fbUowing  titlea  ee* 
lected  at  random:  TTer<xlity  and  Environment; 
The  Vnluation  of  Pu])lic  Utilities;  Design  and 
Cuustructiou  of  the  Aerial  Bridge  at  Duluth; 
Oliniate  and  Man;  The  Tiwimfag  Pioeees  and 
Acquisition  of  Skill,  etc. 

At  present  the  memberghip  consists  of  8 
mechanical  engineers,  1  civil  engineer,  1  agri- 
enltoriat,  1  geograiber,  1  phyaietan  and  1 
psychologist.  "With  such  a  variety  of  inter- 
ests represented  onch  one  is  assured  of  roooir- 
ing  information  worth  while  at  each  meeting. 
The  diaeoasiois  are  thorougblr  alive  and 
stinudating. 

That  the  mcetinfrs  have  been  wortli  much  to 
each  one  is  attested  by  the  fact  that  the  attend- 
anoe  for  the  past  lour  yean  has  been  almost 
perfect  no  <me  being  absent  unices  because  of 
circumstanosa  over  whidi  they  have  had  no 
controL 

Thia  annomeenienl  is  made  to  the  readen 
of  SdSVaB,  in  tlie  belief  that  others  may  oom 

to  adopt  the  idea  in  the  locality  in  which  they 
are  now  residing.  There  seems  to  be  no  rea- 
son for  the  cessation  of  interest  in  the  welfare 
of  Sigma  Xi  just  because  one  is  not  engaged 
in  acadrinic  work.  Tlie  siiirit  of  research 
should  live  after  college  days  among  all  mem- 
beio  of  Sigma  Xi,  regardless  of  the  course  in 
life  which  they  may  pursna  Betaila  of  the 
ort^nTuzation  in  Bnluth,  not  cited  above,  \n'll 
be  gladly  given  to  any  who  may  apjily  to  the 
undersigned.  Eugene  Van  Cleef 

State  Normai.  80H0<Ky 
DoLun,  Mom. 
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THE  HANCOCK  MINERAL  COLLECTION 
As  somewhat  exaggerated  accounts  of  tliis 
collection  appeared  in  the  uewBpapers  at  the 
time  of  il»  padMBe  £»  tiia  Harmd  Ifiiip 
eralogical  liueiim  a  bfkf  deaoriptum  ia  ^ 
port  tine. 

Elwood  P.  Hancock  who  died  last  December 
in  Burlioston,  H.       in  hia  cagbtr«acN»id 

year,  was  n  laiuls<'ai)o  arti.st  by  profession  and 
also  carved  in  wood  n^s  a  pastime;  he  began 
to  collect  mineral  when  nineteen  years  old 
and  oontuNiad  fbnnicheiat  hia  ]i&  To  tiUa 
pursuit,  he  brouj<ht  the  artist's  ej-e  and  skilled 
niunipidation  with  fine  tools  as  well  as  a  won- 
derful ''Hair"  for  fine  specimaos  even  when 
the  erystals  were  buried  in  tha  matrix,  and 
acciulred  a  keen  acquaintance  with  minerals. 
For  mnny  years  he  risited  Franklin  Furnace 
twice  yearly,  and  made  trips  to  Paterson,  Nova 
Seotia,  yiiviafo.  North  Oanliiia  and  olliar 
famous  American  mineral  localitie?,  and  the 
choice  fptxjimens  he  brought  back  were  worked 
out  with  incredible  skill  to  show  their  beauty, 
with  baldly  a  anspioion  that  tocda  had  been 

nsed  to  clear  away  the  matrix. 

The  collection  contains  about  1,600  speci- 
mens of  generally  the  first  qualify,  usually 
EMftriz  qtadmMiadio«]]«food«i9ttaIa.  Tha 
standard  Etiropean  and  other  non-American 
localitic  are  fairly  represented  with  excellent 
and  well-choiseu  material  but  the  greater  in- 
fwat  ia  in  Iba  supaib  otyatala  fiNn  Awtoinim 
localities  such  as  Franklin  Furnace.  Tilly 
Foster  minc^  Amelia  Court  House,  Va.,  and 
others  wh^«  Mr.  Hancock  collected  on  Uie 
Wjpat  and  then  wmkad  out  his  material  with 
iaofadiUa  ddll  and  patience. 

John  £.  Wolff 

aurruD  mnvaanr 

AMERICAN  ACADEMY  OP  PUBLIC  HEALTH 

TuE  oi^anization  of  this  society,  which  was 
formed  at  a  meeting  held  in  Oinidnoati,  Octo- 
ber 23,  1016.  has  been  noted  in  Science.  Tb« 
New  York-  lif^dxcal  Journal  states  that  n  con- 
stitution was  adopted  stating  that  the  objects 
of  tiio  new  ovsaniaation  am  to  inwaaia  4a 
flflciency  of  its  members  through  the  discus- 
sion of  public  health  probloni!^,  to  promote 
the  efficiency  of  public  health  administration. 


to  raise  the  standards  of  publio  baslMi  fraa- 
tise,  and  to  stimulate  original  work  in  public 
health  soienoe.  Qualifications  for  member- 
ship  are  based  upon  abbkmrnenta  as  pabUa 
health  woriBeta  and  aobolarship  in  puUie 
health  science.  There  are  two  cla-sscs  of  mem- 
beis:  Active  membera,  who  must  1^  at  the 
time  of  elaetion,  not  loia  than  tiurfy  yean  «l 
age  and  nctiTely  aogafad  in  pnUio  haahh 
work,  and  honorary  members  who  are  chosen 
in  recognition  of  unusual  abilify  or  length  of 
awvioa  in  paibUe  heaMi  wwk.  When,  liha  mam- 
benhip  has  teadbed  fifty,  not  mora  tiian  itn 
new  members  shall  he  added  in  any  one  year, 
in  addition  to  filling  vacancies.  At  the  meet- 
ings of  Ae  organisation  ft  ia  not  proposed  to 
read  scientific  papers,  but  to  devote  the  tima 
to  the  open  discussion  of  the  reports  of  com- 
mittees. During  the  year  the  various  oom- 
mitees  win  be  called  upon  to  prepare  reports 
on  such  public  health  problems  as  are  sug* 
g'ested  by  the  membership,  and  their  reports 
will  be  placed  in  the  hands  of  the  members 
aavanl  wosIb  in  adranoa  of  tha  annnsl  meet- 
ing BO  timt  tile  members  may  come  to  the 
meetinpfs  preparetl  t^o  discuss  the  same  intelli- 
gently. It  is  planned  to  publish  from  time  to 
time  the  opinions  iHiieh  tha  membership  of 
tiiis  aeademy  may  taaob  aa  tha  leaolt  of  their 

deliberations  on  the  problems  pr«»«pnted  to 
them.  The  members  of  the  organization  for 
tiie  first  Toar  are:  Dr.  Osrl  L.  AlAenr.  Dr. 
John  F.  Anderson,  Dr.  Hermann  'M.  Bipgi^ 
Dr.  Rupert  Blue.  Dr.  Charles  V.  Chapin,  Dr. 
H.  W.  Conn,  Dr.  Haven  Emerson,  Dr.  W.  A. 
Evans,  Dr.  Irving  Fisher,  Dr.  Lee  K  Franks], 
Dr.  Allen  W.  Freeman,  Dr.  Wade  IT.  Frost* 
rir  n.Htrpe  W.  Fullfr,  Dr.  John  S.  Fulton, 
Dr.  Juseph  Goldberger,  Dr.  S.  S.  Goldwatw, 
Dr.  WUliam  C.  Qorgas,  Dr.  Selskar  M.  Gunn, 
Dr.  SVedanok  li.  Hoflman,  Dr.  JT.  ST.  Huty* 
Dr.  E.  O.  Jordan,  Dr.  J.  W.  Kerr,  Dr.  J.  J. 
Kinyoim,  Dr.  J.  H.  Landis,  Dr.  E.  C.  Levy, 
Dr.  L.  L.  Lumsdeo,  Dr.  G.  W.  McOoy,  Dr. 
A.  J.  MoT^ingWin,  Dr.  Joasph  S.  Keff,  Dr. 
Charles  E.  Xorth.  Dr.  William  H.  Park.  Dr. 
Earle  B.  Phelps,  Dr.  W.  8.  Bankin.  Dr.  M.  P. 
Ravenel.  Dr.  M.  J.  Bosenau,  Dr.  William  T. 
Sedgwick,  Dr.  W.  F.  Snow,  Dr.  0.  W.  Stiles, 
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Dr.  J.  W.  Trank,  Dr.  Victor  C.  Vauphan,  Dr. 
William  IL  Welch,  Dr.  George  C.  Whipple. 
Dr.  O.-E.  A,  Winslow,  Dr.  William  0.  Wood- 
ward. 


SCIENTIFIC  NOTBB  AND  NEWS 

T'noFFcpoR  "R.  A.  CooLET,  state  entomologist 
aud  protcssor  of  zoology  at  Xh&  Montana  State 
College,  hM  been  eleotod  pnndait  of  ibe 
Amerioan  AnodbtiAn  of  Eoonomio  Sntewolft- 
givta. 

At  the  annual  meetinif  of  the  Sooitjty  of 
American  Baoteriologista  officers  were  dooted 
■■  foUom:  Pre$id0ni,  rrofeaaor  L.  7.  BeMfer, 
of  the  Sheffield  Scientific  School;  Vice-rrcsi- 
dent.  Dr.  E.  E.  Burlumau,  Iowa  State  Col- 
lego;  Secretary  and  Treasurer ^  Dr.  A.  Parker 
Hutchins,  Olenolden;  DehffoU  to  oonndl  of 
ths  American  Asi^ociation  for  the  Advanoe- 
ment  of  Science,  Dr.  P.  F.  ITadloy,  "Kinfjrston, 
B.  I.;  council  membertt  Miss  Jean  Broadhurst, 
Ifew  York;  Dr.  P.  F.  OlaA,  WiMOiMis;  Dr. 
L.  A.  Bogen,  Washiagtom  D.  0.,  rad  A.  £. 

Professob  W.  F.  M.  Gosa,  dran  of  the  col- 
lejre  of  enfnnccring  of  the  University  of  Illi- 
nois, has  resigned  to  accept  the  pre8iden<7  of 
the  Boilway  Oar  MfurafMtDien^  Asaociation 
of  New  York.  The  resignation  will  take  eieot 
as  soon  as  Dr.  Goes  can  be  relioved. 

General  Gborob  "W.  GoEXii'.i  rfK'ently 
chief  engineer  of  the  Panama  Cauoi  and  gov- 
ernor of  the  Canal  Zone^  has  aonmnoed  the 
opening  of  consulting  engineering  offices  in 
Neu-  York  City.  General  Goethals  has  associ- 
ated with  him  specialists,  including  George  M. 
WalK  fmnuer  xaiident  angineflr  in  ehaxse  of 
IwilMii^  OonsiniOtioBf  Oanal  Zone,  and  will 
engngn  in  a  prpneral  constiltingr  prartise  in 
ciTil,  electrical,  mechanical  and  hydraulic 
engineering. 

Iir  of  bridge  Hkrvesr  H.  Baker,  of 

tile  Boston  Juv  i  l  Court,  there  has  been  es- 
tabll>^hed  a  Judtre  Baker  Foundation.  Dr. 
William  Healy,  director  of  the  f  ^chopathic 
Institute  of  tiie  JmmBit  Ooort  of  Oook 
Oounty,  will  hat*  ehaige  of  the  noik  of  fhe 
neir  f oumdatioii. 


TbB  Delalande-Qu6rineau  piriae  of  the  Paris 
Academy  of  Sciences  has  been  awarded  to  Sir 
Ernest  Shackleton,  for  bis  eiploratious  in  the 
Antaretie  continent 

Thb  Boyle  medal  of  the  Boyal  Dublin  So- 
ciety kaa  iMfln  oonfemd  on  I^feasor  Heniy 
ir.  Dixon,  professor  of  botany  in  the  JJmwet- 

sity  of  Dublin. 

At  a  stated  meeting  -^^f  th*»  New  York  Acad- 
emy of  Medicine  on  ir  eiiruary  1,  Dr.  Walter 
B.  Jamea  aanoimoed  that  the  portrait  of  Dr. 
William  M.  Polk  had  been  presented  to  tfw 
academy,  and  that  this  completed  the  full  line 
of  portraits  of  presidents  of  the  academy.  I>r. 
Oeofie  D.  Stewart  made  tiie  adAnia  of  MOflpt- 
ance  on  behalf  of  the  academj.  The  poiinit 
ia  the  iroik  of  Miaa  SttUe  XaaaoB. 

Thb  twclftli  annual  banqxiet  of  the  Cornell 
S.>e)ety  of  Civil  Engineers  at  the  Hotel  Bree- 
iui,  jStivr  York,  on  January  19,  was  giveu  in 
honor  of  Frofeoaor  Dring  Porter  OfanzviL 
Kmxij  a  hvndnd  and  fifty  ei^neam  wme 
preeent 

BKmni!  leaving  the  TTiiited  States  to  spend  a 
year  in  the  far  east,  Dr.  Liberty  Hyde  Bailey 
traa  the  gneat  «t  a  dinner  given  hy  the  mem- 
bera  of  1h«  Ithaoa  Board  of  Conunorce  and 
his  follow  members  of  the  Cornell  faculty. 
Boger  B.  Williams,  trustee  of  the  uniTersity, 
waatoaatnaater.  IlieipeakeiawereDr.  W.  H. 
Jordan*  head  of  the  State  JSiperimental  Sta- 
tion at  Geneva;  Dean  A.  W.  f^lmitli.  of  the  Col- 
lege of  Me<dianioal  Engineering;  Dean  A.  R. 
Mann,  of  the  College  of  Agrienltim;  Dean  O. 
A.  Martin,  of  the  College  of  Architeotupe; 
Dean  E.  H.  Haskell,  of  the  CoUege  of  Civil 
Engineering;  Professor  Nathaniel  Schmidt,  of 
the  department  of  Semiti<»,  and  Jacob  Botb- 
flehiUL  dudmian  of  1^  Board  of  Comneree^ 

Ds.  GnooRT  D.  WjIiOott,  profeesw  of  phi- 
loiqphy  and  peyehokgjr  in  Wamline  UiniTer* 

sity,  has  been  given  a  year's  leave  of  absence 
to  teach  psychology  and  logic  in  the  goTcm- 
ment  collese  of  Tsing  Uua,  China.  He  ex- 
peets  to  aail  from  San  Franoiaoo  about  the 
first  of  ni3xt  Jvljr  and  to  be  abroad  tmtil  Sep- 
tanber»  1918. 
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Bb.  R  Saundbt  has  been  appointed  by  fhe 
Royal  College  of  Physicians,  London,  Harve- 
iaa  Orator;  Dr.  £.  S.  Eeynolds  to  be  Bradshaw 
Leetorsr  for  this  year,  and  Dr.  T.  IL  Leeg» 
to  be  Ifilrasr  Leekiuer  for  1»18. 

At  the  Boyal  Inatttatioii  Frofessor  0.  S. 
Sherrington  is  giving  a  course  of  six  Icctxiree 
on  '■^  The  Old  Brain  and  the  New  Brain,  and 
their  IfMninff »  and  Ifr.  A.  B.  HiiM  TJELB^ 
two  lectures,  on  "  The  LAm  wad  Uoimtalnt 
of  Central  Africa.*' 

Rudolf  von  VracHow's  family  have  donated 
to  the  Berlin  "  GoldsammeUteUe  seven  gold 
medala  that  had  been  oonfemd  on  'Vlnhmr 
by  foreign  scientific  organisations.  The 
mcMlals  have  a  total  weight  of  1,200  gm.  and 
are  valued  at  about  |d50.  The  heirs  of 
HbxuBueb  b«T«  teken  a  eiimlar  step,  torainff 
in  to  tiie  gold  reserve  ^  medals  that  had 
been  awarded  to  ^fommaen  in  his  day. 

The  Chemical  Society  of  France  held  a 
memorial  meeting,  on  December  9,  on  the 
hundredth  anniveraaiy  of  the  birth  of  the 
French  chemist,  C.  F.  Gerhard^  1816-1856, 
1  nrtv.  n  for  hie  vork  on  the  atmotiue  of  tiie 

molecule. 

Ma.  Andrea  Angel,  chief  chemist  at  the 
factory  at  Woolwkli  where  fhe  recent  explo- 
sion ne(>\irred,  the  story  of  whoee  selfeeerifioe 

I3  told  in  the  offieial  report  of  the  disaster, 
was  bom  in  1877.  Educated  at  Christ  Church, 
Oxford,  he  was  lecturer  in  natural  science  at 
B^raoenofle  and  also  hon.  tutor  in  ehainistay 
to  llie  aon-oollegiate  students. 

IPRor^sson  F.  Gat'pp,  professor  of  anatomy 
in  Breslau,  died  on  November  24,  1016. 

Thk  death  is  announced  of  the  former  pro- 
f eeeor  of  ophthahnokgy  at  tiia  ITnivwaitiot  of 
Bern  and  Boitock,  Dr.  von  Zehender,  aged 

ninety-one  years. 

Tx  preparation  for  the  next  annual  meeting 
of  the  American  Medical  Association,  which  is 
to  be  hdd  in  Ktm  Tork  daring  the  week  of 
June  4-10,  a  laige  eommittee  of  local  physi- 
cians has  been  formed  charged  with  perfect- 
ing the  details  necessary  to  make  such  a  meet- 
ioff  a  raooeaa  Dr.  Wenddl  O.  PhilHpo  ie 
chairman.  Dr.  Ahgender  Lambert  is 


urer  and  Dr.  Floyd  K.  Orandall  is  secratszy 

of  the  Xew  York  Committee  of  ArrangomeotSL 
The  headquarters  of  the  committee  are  in  the 
Academy  of  Medicine,  17  West  4dd  Street 
Suboommitlees  have  bean  fomied  dealing  with 
finance,  registration,  entertainuMtti^  hotels, 
stx-tion*?,  seieiitific  exhihit,  eommereial  exhibit, 
press  and  publicity,  and  golf.  On  the  two  days 
imoedinflr  lite  meeting,  uaauly,  on  June  4 
and  6,  there  will  be  a  clinical  congren,  dur- 
ing which  clinics,  demonstrations  and  totirs 
of  inspection  will  be  conducted  in  hospitals, 
labosatoriei,  dinios  and  sdentifio  institutioais 
throughout  the  eity.  The  organization  of  the 
featur'"?  to  he  made  avaihibln  nt  thi-  time  has 
been  eatrustod  to  over  thirty  diliereiit  sections, 
representing  g^ieial  medieine,  pharmacology 
and  therapeutics,  pathology  and  physiology, 
preventive  medicine  and  hygiene,  pediatrics, 
dermatolo^,  neurology,  mental  diseatjea,  jren- 
eral  surgery,  orthopedic  suigeiy,  gynecology, 
obstetrics,  urology,  reotoBi  and  eokn,  <^thal- 
molofry,  otolopry,  rhinology  and  laryngology, 
stomatology,  roentgenolopry,  anesthetics,  and 
women  physicians.  In  addition  to  this,  there 
are  sections  dealing  with  allied  topics,  sooh  aa 
trained  nursing  and  training  schools,  district 
nnrsing,  hospital  social  service,  planijing  and 
financing  of  municipal  and  non-municipal 
hospitals,  hospital  superintendents  and  execu- 
tives, and  mflitary  sorgeiT  and  Bed  Oross. 

A  BiT.L  prepnretl  by  the  California  state 
board  of  health  carrying  veith  it  an  appro- 
priation of  $500,000  provides  fur  the  estab- 
lidiment  of  a  state  psycihopathio  Iwefiitsl  to 
be  located  near  the  University  of  California 
Medical  School  in  San  Franciseo,  to  bo  gov- 
erned by  the  university  n^ents  with  the  pro- 
fessor of  psychiatry  as  es-offido  direetor.  The 
hospital  is  to  provide  not  only  a  research  labo* 
rator>'  but  treatment  for  all  patients  reqniring 
SXiec'ial  or  intensive  study  for  a  short  period. 

A  NUMBER  of  members  of  the  Kaiser  WU- 
helm  Aasooiation  have  planned  a  Qcnnan  in- 
stitute for  research  on  psychiatry.  The  funds 
8ubscribe<l  as  yet  do  not  permit  an  indepwd- 
ent  establishment,  but  it  is  proposed  to  organ- 
ise an  inatitnte  of  tiie  Idnd  aa  a  Iraaoh  of  the 
ICnnieh  patydiiatsie  dima 
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Tbe  governor  of  Mirinr^otn  lins  rf»<*OTn- 
mendad  to  tbe  legi^atuxe  that  $^^,000  bo  ap< 
pTopriftted  at  tiie  pwint  aeMkn.  for  11m  xm 
of  the  state  aninmolngiat  m  «wml>ating  white 

pine  blister  rust  in  Minnesota.  As  arranfrcd, 
the  plant  pathologist  of  the  eaq>eriment  sta- 
tion and  the  state  entomologist  will  w&rk  in 
cooperation  the  coming  season;  the  plant 
patlioloffiet  to  liavo  cliarge  of  Bcoiitlng  and 
eradication  alonp  the  eastern  border  of  Mitme- 
iiota  in  the  St.  Croix  Valley;  the  i»tate  ento* 
mokgial*  bsr  virtna  oi  hia  ailoa  aa  nozaary 
inspector,  will  take  care  of  inspection  and  eradl- 
cntioTi  in  iinrscries,  parks,  cemeteries  and  pri- 
Tatu  plantiu^d.  It  is  expected  that  the  state 
of  Wiaoooain  will  oooponite  anar|aftMa]l7  on 
ita  tida  of  the  St.  Croix  River. 

UmVERSITY  AMD  XDVCATIOMAL 
NBW8 

TiiROur.li  t}ie  generosity  of  a  friend  of  TTar- 
vard  University,  who  prefers  to  remain  un- 
known, there  has  heau  estahlished  an  assistant 
prnfaasonhip  of  baotaridogy  in  tha  Harvard 
Medical  School,  to  he  known  as  the  Sila.^  Ar- 
nold Iloughton  Professorship.  In  the  words 
of  the  donor,  the  gift  iti  made  "  in  grateful 
znemory  of  Dr.  Hom^iton  aa  a  pliyrifiiaa  and 
a  friend."" 

M.  G.  KaINS,  professor  of  horticulture  and 
horticulturist  at  tiie  Pennsylvania  College  and 
Station,  has  reigned  and  ha«  been  succeeded 
by  Dr.  S.  W.  Fletehor,  foimerly  dinotor  of 

the  Virginia  Station, 

Dr.  n.  J{.  Fantham,  of  Clirisfs  College, 
Cambridge,  has  been  appointed  to  the  pio- 
fsaaonhip  of  aoology  at  Hia  South  Afriean 
Sohool  of  Mines  and  Technology,  Johannes- 
hMrer,  and  Dr.  C.  E.  "Moj;-*.  of  Erniniuiuel  Col- 
lege, has  been  appointed  professor  of  botany 
to  tha  aama  iiutitiitiim. 

Ar  Xondon  Uumgnd^  Mr.  Jaaraa  Jokn 
Ouest,  B.A.,  of  Trinity  OoU^,  Cambridge, 
has  been  appointed  to  the  university  reader- 
ship in  graphics  and  structural  engineering, 
tanabla  at  ITiiifanity  Coll^  in  anooeMioo  to 
Br.  W.  H.  EodoB,  reader  in  graphics,  who  has 
been  appointed  professor  of  applied  jih.vsics 
and  electrical  engineering  at  ¥insb\xry  Teoh- 
nical  Oollega. 


DISCUSSION  ANB  OOKntPONDXIICB 

THE  SLIDES  OF  THE  PANAMA  CANAL 

To  THE  Editor  of  Science:  In  view  of  the 
fact  that  portions  of  the  annual  report  of  the 
gofaraor  of  tha  Panama  Canal  im  the  flaoal 
year  ending  June  80^  1919,  oontamiiig  oriti- 

cisma  of  tlie  wrtfer*3  views  of  the  canal  slide* 
have  been  published  recently  in  many  news- 
papera  throughout  the  country,  the  writer  is 
impeUad  to  make  the  followiag  atatamoat 

The  governor  implies  in  hia  report  that  tha 
pole  basis  for  the  writer'ji  cxpre«,*ed  opinion 
that  "practically  all  of  Gold  Hill  and  much 
of  Son  H31  must  be  removed  "  "  before  the 
Oanal  oaa  be  said  to  he  eompletod  and  per- 
manently  opened  to  traffic"  was,  as  he  states, 
an  investigation  of  "  fully  throe  or  four  hours  " 
and  says  that  he  (the  writer)  stated  that  he  liad 
made  a  thonmgii  »f*Titftm  "  In  the  first 
places  the  writer  did  not  alata  tiiat  he  had 
made  a  "  thorough  examination,"  these  words 
being  uged  without  the  writer's  knowledge. 
Whether  tlie  examination  was  sufficiently  thor- 
ough and  enough  infomiation  obtained  to 
justify  an  ezpreaaion  of  <q»uuon  may  be  dater* 
mined  from  the  following  statements. 

It  is  doubtful  whether  any  other  activity  of 
the  governmeut  has  ever  received  equal  public- 
ity fhiefngh  the  preee,  oftolal  reports,  leotnet 
and  descriptions  of  returned  visitors  and  em- 
ploy oee  as  has  the  Panama  Canal  during  its 
construction,  so  that  there  has  hccn  uo  excuse 
for  any  interested  person  not  having  exact 
and  detailed  infonnation  oonceming  the  oanal 
pvQjeot* 

The  writer,  as  well  as  most  j?**olngist3,  had 
his  interest  aroused  several  years  ajio,  hy  tlie 
nnaapeoted  difficulties  encoimtered  by  the 
Panama  Oanal  enginaen.  This  was  eepeoially 
the  ease  because  it  was  evident  that  Che  eam> 
bination  of  geological  and  climatic  conditions 
prevailing  there  were  mainly  responsible  for 
the  trovblee.  Fiom  careful  studies  of  much 
pabliahed  and  nnpid)1iabed  data  writer 
was  fairly  familiar  witii  the  situation  looff  b^ 
fore  the  opportunity  camfs  to  visit  the  regrion. 

On  returning  from  an  exteosiva  trip  through 
the  South  Amerioan  oontinent^  ^  mtm 
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apoit  Oetobar  S8,  fl9»  and  Femnte  1-4^  lUS^ 

in  the  Canal  2^ne  and  the  intervening  time, 
October  24-31,  in  Costa  Rica.  During  the 
period  heavy  downpours  of  rain  were  frequent 
in  bolli  Fknaiiia  and  Ootto  Bi«k  and  laad- 

slidea  were  especially  active.  Numerous  land- 
alides  were  observed  in  Costa  Rica.  While 
there,  also,  opportunity  waa  afforded  in  the 
Amunato  coM  miiMs  -to  obaerv«  the  gnat 

depth  to  which  o.xidation  and  rock  decomposi- 
tion extends  in  a  rej?ion  where  the  climatic 
conditiom  are  similar  to  those  prevailing  in 
Flanama. 

On  returning  to  Panama  a  landslide  was 
Fcen  alonjT  tho  line  of  the  Panama  Railroad 
whioh  interfered  with  traffic  for  a  short  time. 
Tlia  foMBooa  ancl  early  part  of  llie  aftamoon 

of  T5"ovcmhcr  2  were  spent  in  poing  over  the 
entire  area  then  in  movement  on  both  aides  of 
the  Gailiard  Cut  and  al^  a  trip  across  the 
Ouearaeha  dida  and  antirely  arovmd  OoSd  BjB. 
The  area  affected  by  the  plidea  is  0.P8  mile  in 
length  along'  tho  canal  and  extends  back  1,400 
feet  ou  the  east  side  of  the  canal  and  1,200  feet 
(Ml  {he  ««at»  a  laiva  part  of  ivliicli  waa  then  in 
actual  movement.  Tn  the  afternoon,  tlirongh 
the  conrtcsy  of  the  Canal  Commission  officials, 
some  time  was  spent  in  the  examination  of 
QBinibliahed  cross  aaotioas  cf  the  ent  mada 
during  the  process  of  steara-shovel  excavation. 

Thft  information  obtained  seemed  sufficient 
on  which  to  base  an  opinion  and  forced  the 
aondnaioa  upon  tha  writer  that  the  alide 
eonditiona  were  more  serious  than  otmunonly 
supposed  and  influenced  him  in  giving  expres- 
sion to  his  views.  Subeequent  movements 
seemed  to  prove  that  tiia  sarioiMmesa  of  Ilia 
situation  had  not  been  generally  ai^rcciatedi 

In  the  governor's  report  it  i?  stated  that 
"probably  the  greatest  injury  done  the  Canal 
was  through  Benjamin  Le  Koy  Miller,  PhJ)., 
who  oeenpisB  tiie  diair  of  geology  in  Lshii^ 
University."  The  writer  can  not  accept  such 
TMponsibility  and  believes  that  the  "greatest 
injury  done  the  Canal '-  has  been  the  frequent 
dieappointmeofa  to  the  shippinir  public^  due 
in  part  to  the  dosing  of  the  canal  and  the 
uncertainty  regarding  its  use,  but  in  a  large 
measure  to  the  over-optimistic  reports  ema- 


nating from  the  Canal  Zone  tiiat  the  slides 

would  shortly  cease  and  permanent  service  be 
estflhlished  by  the  clearing  of  the  channeL 
It  should  be  recalled  that  tiie  canal  was  closed 
to  tralllo  for  over  4|  months  after  tiie  writsr'a 
conclusions  were  published,  although  the 
shipping  public  was  led  to  believe  that  service 
would  be  retsstablished  and  maintained  with 
eompaiatiTely  little  delay.  As  stated  in  the 
governor's  report  the  canal  was  dosed  SSt 
days,  between  the  date  of  openincr,  Augrust  15, 
1914,  and  June  18,  ISld,  slightly  more  than 
one  third  the  time.  These  facts  nndonbtedly 
furnish  other  and  more  weighty  reasons  for 
the  shipping  public's  loss  of  eonfidenee  in 
the  pretieut  usefuln^  of  the  canal  than  the 
expioselon  of  opinJon  of  a  fisiling  gedo^st. 

Tlie  writer  agrees  with  Dr.  J.  C.  Branner, 
president  emeritus  of  Stanford  University, 
who  was  a  member  of  the  Committee  of  the 
National  Aoademy  of  Soienoea  thai  went  to 

Panama  last  Deceinher  at  the  request  of  Presi- 
dent Wilson  to  study  tho  slides  and  prepare  a 
r^ort  upon  them,  in  statements  which  he 

made  in  Brntti,  tiks  Pe«^  Jfeniftly,  for  Jons^ 
He  says: 

Hut  when  on©  9f«s  tho  sliding  area  extending 
further  iiad  further  away  from  the  Canal,  the  vol- 
ume of  the  moving  masses  gradually  getting  bigger 
and  bigger,  aiul  the  very  hills  themselves  topplijig 
over  and  adding  to  the  eoufusiou  trees,  mud,  rocks 
and  great  Uoeks  of  basalt  as  Ug  as  hoosea,  and 
when  he  sees  that  these  nrtllioiui  of  tons,  that  have 
to  be  removed,  cost  about  sixty  cents  a  eabio 
yard,  1w  feds  that  soaie  way  eogbt  to  be  f emid  to 
make  the  hills  stay  where  they  are. 

How  shall  tlie  hilld  be  made  to  "i^tay  where 
they  are  "  is  the  question!  Dr.  Branner  as  the 
resolt  of  "  forty  years  of  study  of  landslidsa 
in  tropical  countries''  believes  that  this  can 
only  be  effected  by  preventing  tlie  heavy  rain- 
fall  of  the  region  from  ^tering  the  ground 
adfaoent  to  the  canaL  It  is  aomewhat  ques- 
tlonable  whether  this  can  be  accomplished  and» 
if  nnt,  there  seems  no  alternative  liut  the 
complete  removal  of  the  threatening  hills. 
Periiaps  some  nnneoeasaiy  material  might  be 
removed  but  this  would  be  fully  eom]>ensat'jd 
for  by  the  increased  oonfldenoe  in  the  oanaL 
One  writer  states: 
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It  may  be  accepted  as  a  fact  that,  unlora  dredge 
iag  ifl  auppkmeatod  bj  preveativfl  mflasoraa,  lUdM 
irill  eentlBiM  to  flD  flM  Cuial  pirbn  at  iotamli 
for  an  indefinite  period,  tbat  trofiSe  throngh  the 
QuuU  will  be  iaterroptad  for  weeks  and  moathi  at 
ft  tfana  and  fhal  tts  flxpaow  of  nmoriBg  Ika  aUda 
Bitarial  will  add  milliona  to  the  iiiTeetment.  Ab  a 
•oanoercial  andertaking  the  Canal  will  bo  a  flal 
faUtire  oaleea  eontinnoiu  traffie  tbroagfa  the  wator- 
Ota  ba  ffnaiaiiteed ;  if  extensive  delays  doa  tQ 
■lides  oeenr  eveiy  fall  when  the  cfTect  of  the  Bom- 
mer  deluge  ia  felt,  Bchodulo?,  rates  and  eontraeta 
will  be  disturbed  ao  frequently  that  ift^  per  eent. 
of  the  Canal  'a  uscfrJr.e''?  will  be  gone,  even  if  the 
closed  season  lasLs  tor  only  a  few  weeks  at  a  tima. 

Aside  from  its  aomaMnlal  aspaot,  the  PaaaaM 
Canal  was  designed  to  be  one  of  the  country 's  most 
important  dafensive  works.  A  oontinoation  of  the 
BUdes  at  firwpMat  interrala  win  laate  the  dttak 
worthless  as  a  defense  measure.  .  .  . 

Half  a  canal  is  worse  than  no  canal.  Muffled 
— alaiaatloiia  o<  admiTatton  will  aat  atop  tta  JMaa. 
Unless  the  slidfta  are  stopped,  dofinltelv  nrrl  per- 
manently, the  Canal  is  a  failure  as  a  couunereial 
■ntetaUac  aad  a  dateiae  flMMUMi  Diadfiiif  tha 
dttiia  win  Mi  stop  the  Blidea.t 

Ifeither  Dr.  BraDner,  the  writer,  nor  any 
other  pfitriotic  citi7,on  would  intentionally  cir- 
culate false  reports  in  regard  to  existing  con- 
ditions in  the  Panama  Oanal  ragion  nor  tcd- 

ture  to  make  predictions  that  might  unduly 
alftrin  thu  inihlic,  but,  on  the  other  hand, 
nothiug  is  gaiutxl  by  fostering  a  false  sense 
of  aeenritj. 

In  England,  (Tcrnnmy  and  Kussia  reports 
of  the  faihire  of  the  cannl  are  said  to  have 
been  freely  circulattxl.  'I'heso  reports  have 
amanated  firam  gedogiata  and  enginoera  and 
aeem  to  have  led  many  of  the  people  in  thote 
countries  to  beli«?ve  that  the  Panama  Canal 
voixld  eventually  be  abandoned  and  the  Kica< 
xagna  xovte  •vbetitatedL  Tbeae  npovta  either 
onggcnla  tiie  importance  of  tiie  alid^  or 
underefltimate  tlic  will  of  the  people  of  this 
coimtry.  If  the  earthquake  menace,  to  whidi 
Dr.  Branner  calla  attention  in  hia  article  in 
8wmi,  doe*  not  matsriaSM^  tin  Faaama 
Canal  will  xmquestionably  be  completed  and 
made  to  serve  its  intended  purpose,  even 

1  Editorial  ia  AMiaat,  th$  Foe^  JfoalW^,  Jtmai 

1916,  p.  35. 


though  it  require  years  of  time  and  the  ezpeB" 
diture  of  additional  mniion«  of  dollars  to  ac- 
oompliah.  The  American  people  would  not 
nWa^  ebaadoB  a  pNjeot  Aet  has  ao  atined 
the  vvide  end  etimulated  Ae  i»a^iotism  of  tibo 
entire  cotintry  as  has  the  Panama  Canal,  even 
though  the  laigth  of  time  for  its  completion 
and  ita  ooet  far  oacoeod  the  early  oalouktiona. 

Bnrj.  Ih  MiUiB 

LamoH  UmvEBSTTT, 
December  12,  1916 


SCIBNTmC  BOOKS 

Field  Oeology.  By  Frkderick  H.  Laito, 
Assistant  Professor  of  Geology  in  the  Mas^a- 
chusetta  Institute  of  Technoli^.  McGraw 
Htn  Book  Od«  1916. 

The  title  of  this  book  anggeets  two  poenble 

ways  in  which  it  may  be  nsed:  as  a  prepara- 
tion for  field  work,  and  a  hand-book  in  the 
field.  It  is  for  the  latter  naob  as  e  lelBieaoe 
book  in  the  field,  that  it  will  be  fovnd  to  b« 

espeeifllly  vnlualilo. 

The  plan  of  the  author  is  an  unusual  and, 
in  the  reviewer's  opinion,  a  verj  desinhle 
one.  "  Where  possible  the  treatment  hss  been 
cini)irical  ratlicr  than  prfnotic."  Two  example 
will  illustrate  this  method  of  preeentation. 
Under  HiIIb,  Bidgree  and  Other  Poritire  Land 
Forms  arf.  iuc-luded  (1)  Fault  Mountains,  (2) 
Volcanic  Cones,  (3)  Cnn'tructjonfll  TTills  and 
Bidges,  such  as  sand  dunes,  drumlins,  eskera* 
kames,  moraines  and  winter  talus  ridfos. 
Under  Cross-bedding  are  included  (1)  Delta 
Rtrueture,  (2)  Torrential  Cross: -bedding,  (8) 
Wave-built  Cross-bedding,  (4)  Eolian  Cross* 
bedding,  and  (6)  Ripple  usriEB.  In  ether 
words,  forms  which  look  alike  are  dsased  to- 
gether without  reirard  to  their  origin. 

A  number  of  tables  for  the  identification 
of  stmetorss  end  toposniAio  fwns  sre  S6at~ 
tend  tfarovgli  tiio  text  and  inehided  in  tiw 
appendix.  Thew  annlynes  have  been  prepared 
with  almost  as  much  care  and  detail  as  are 
tihose  in  botanies  for  tiie  identitortion  of 
flowering  plants.  EapeoisDy  is  tiiis  true  of 
the  table  of  <'Listie  sedimentary  rook-  fyTi. 
46d-i7l).  It  is  doubtful,  however,  if  th^ 
tahlea  will  prove  of  greet  valiis  fai  tite  <eid  as 
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tliey  MB  noaifamio  wlher  than  pgacticaL  Tbegr 

will  probably  confuse  the  elementary  student 
and  will  not  be  of  great  help  to  the  advanced 
student.  This  painatakinc  analyais  of  the 
•object  lioipsviar,  lutf  iwulted  in  an  admiiaUe 
selection  of  auttarial  •nd  an  nntutully  kgioal 
presentation. 

Mention  should  be  made  of  the  excellent 
Uoek  diagvuDflb  d  wHicb  then  aie  more  fhaa 
100^  end  of  the  muiaNiae  eeekimia.  Many  of 
these  drawings  are  new  and  are  of  great  value, 
especially  in  the  presentation  of  structural 
geology. 

The  tupocrapihieal  mistakes  and  occasional 
slipLt  errors  in  statement  which  seem  impos- 
sible to  eliminate  in  a  first  edition  will, 
doobilei^  be  abeent  !n  -fiie  Beoond  inrintiag. 
ICany  who  use  the  hook  will  n^rvt  that 
a  fuUtt  diaeiMsioa  of  the  plane  table  ia  not 
giren. 

The  Hmp  ckr^ers,  small  size  and  light  weight 
make  this  a  convenient  volume  to  eany  about 

in  the  field,  and  both  student'^  who  have  only 
an  elementary  knowledge  of  geology  and  sea- 
soned geologists  will  find  the  book  a  usefxil 
field  oompanioB* 

Wn.tJAMH  COLLSOK, 

ITiuuutnmni,  ICAaa. 

Th<r  Endocrine  Organs.  By  E.  A.  Shafer. 
Longmans,  Oreeu  and  Company.  London, 
1910.  Pp.  156. 

The  author  has  endeavored  to  oompaross  into 

ibis  book  a  gnat  number  of  observations  con- 
cerning the  organs  of  internal  3corction.  TTo 
haa  not  published  a  bibliography,  this  task 
lucnBg  bean  ncently  performed  by  Biedl  and 
bjr  Vinoent.  Aa  eaoh  td  Ibe  dsana  ia  taben 
IQ}  the  facts  of  its  embryology  and  aferucture 
are  briefly  presented.  Then  we  have  an  ac- 
count of  the  properties  of  the  extract  and  of 
tbe  conditions  prodnoed  by  ezoeasive  and  defi- 
cient activity,  ablation  funuahing  fbe  limit* 
ing  case.  Thrrt^  nre  ■well-chosen  platM  and 
tracinKS  to  the  number  of  104. 

The  attempt  to  read  the  cimpters  oousecu- 
tivaiy  faaulta  in  an  oppraaiivB  lenlifatiflii  of 
the  magnitods  of  tbe  anbiect  During  tbe  bwt 


few  years  emphasis  baa  been  increaaiogly  vptax 
the  reciprocal  relations  of  the  several  engani. 

As  ^ch  may  reinforce,  oppose,  or  otherwise 
modify  the  influence  of  every  other,  we  have 
bare  a  nnmber  of  poHsbiHtiea  frbieh  imoeaaes 
aoooiding  to  the  principle  of  permutations  m  l 
combinations.  The  writer  of  the  book  has  not 
neglected  this  aspect  of  the  matter,  but  has 
wiaefar  leetrieted  bia  diaeiiflaion  to  Ibe  move 
etriking  inataacoa.  Sa  condensed  account  of 
the  work  of  hormones  and  chulones  (excitants^ 
and  inhibitors)  in  the  animal  economy  wiU 
give  any  xeadar  a  wide,  preliminary  yitm  d  a 
field  the  importance  of  which  we  am  but  jnat 
coming  to  anpraciate;, 

P.  Q.  Stujes 


RACB  HYOIBMB  IN  NORWAY 
Tm  Norwegian  government  nnder  the  lead 

of  PmfoH.^or  .Ton  Alfred  MJoen,  of  Christiania, 
well  known  for  his  researches  in  race  hygiene, 
and  on  the  direct  effect  of  alcohol  on  the  integ- 
rity of  gam  oeOa,  baa  vuStr  way  a  pvognun 
of  Applied  Bace  Hygiena  As  plamied  by  Txo- 
fessor  Idjoen  this  will  involve: 

A.  JOOJOtn  MCB  UldUUII 

Segregalxon,  optional  for  feeble-minded,  epi- 
leptics and  other  individuals  phygieally  or  men- 
tally crippled,  ohligaiory  for  drunkards,  ha- 
hitual  criminala  and  pirnfaMional  begBaxa  and 
all  who  refuse  to  work. 

Ftcriliznfion. — ^Professor  MJoen  is  opposed 
to  compulsory  sterilization.  But  for  certain 
types  of  crimes  theve  ia  earnest  need  of  con- 
sidering methods  of  tieatmeni  moKO  effective 
than  those  now  in  nee. 

n.  Foemra  wm  wtoaan 

Biological  Snlir/hlcTiment. — The  study  of 
race  biology  in  s<  )iool  and  university.  The 
development  of  an  institute  for  genealogical 
naeaardh.  A  atate  kboratoiy  el  tace  bygi0ii& 

l>aeeniral«MlMMk'--OoIottisalion  fnm  am- 
gested  districts. 

A  frgrrssivc  tax  and  progressive  wage  sys- 
tem in  certain  oouditions. 

MaisnUh  Jntunne*  and  otbv  pioteetive 
meaaiuaa  for  the  welfue  of  the  in&nt 
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Ahnfrm^nt  of  Racial  Poisons,  lead  com- 
pounds, narcotics^  EiypliiHs  and  especially  the 

JVw^TBMtM  Tt»aHen  of  ■looboHo  fiqnon. 

Treatment  as  a  state  function,  of  all  mala- 
diee  injurious  to  the  race  (alooholiem,  plumb- 
iaa,  aarootunw  lyphilia,  gonorriwa). 

JSr«attlk  IhdamtMn  u  a  veqnkite  to  maniageb 

Of  these  maternity  insurance  and  the  last 
three  items  have  been  already  put  into  opem- 
tiou  by  tho  gov&rumcnt. 

Under  the  title  of  "Baoe  hjgimb,^  Sr. 

HJoen  has  lately  published,  in  Norwegian,  an 
important  work  setting  forth  the  scientifio 
reaaoni)  fur  each  uf  the  lines  of  action  proposed. 

Batd  Stair  Jobbuut 


In  the  tables  only  original  papers 
considered  and  papers  of  \ma  than  on?  psire 
were  not  included.  One  jMtge  of  the  Journal  of 

boea  oonnted  as  equal  to  three  padres  of  the 
other  journals.    The  jounuda  Mleoted  for 

oompnrison  are: 

American  Chemical  Journal, 

Journal  of  the  American  Chemical  Society, 

JmmimI  </  Ph^tieal  Ck«Mtf<fy, 

Jownal  of  Biological  Chemistry, 

Journal  of  Indmtrial  ond  Mn^mmiitg 

Chemistry. 

In  preparing  the  data  all  articles  were  listed 
on  cards  and  the  cards  grouped  in  difEaMol 
ways  to  pMpsiM  lihe  shooossIto  tablot. 
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A  CENSUS  OF  THE  PERIODICAL 
ATUKB  OP  CHSUIBTRY  PUBU8HBD 

IN  THB  UNITED  STATB8 

DuRRfO  recent  years  tlicre  lias  been  n  rRpifJ 
inerease  in  chemical  research  in  the  United 
Statss.  The  staHsties  given  in  tiie  following 
taUfls  ham  been  eompiled  to  eeenre  a  rough 
estimate  of  this  increaw.  In  examining  the 
tables  it  should  be  remembered  that  they  are 
of  Talneonly  in  giving  a  statistical  measure  of 
the  grrowth  of  ehemical  rc^aroli  and  that  Hie 
details  are  UaMe  to  be  mislciKliii^;.  It  some- 
times happens  that  a  elngle  paper  oorering  a 
few  pages  is  of  far  sceater  nine  tban  doeens 
ni  ofber  papen  whiob  niay  ooier  bvo'drods  of 


TABLE  II 

Distribution  among  Clae$e»  of  Institution* 
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TngtitviioM  rthieh  pilblithed  Five  or  More  ArtidU*  during  the  Four  Years 


AriaoDS,  Uaiversity  of  

Aimour  and  Comp&ny  

Bryn  Mawr  College  

G^lflOtta,  India,  Presidency  CoUegs. ......... 

CaSKmiia  UniTerait^'  

I  Inititatioa  o(  WMhtngtiA  

9,Uai*«nily«f  

J  Univnitr  of  

Oaifc  UnWanHy  

Columbia  University  

Columbia  Uoiversity  and  Roowveit  Hospital . 
Connecticut  AaricultaK«l&[p«iBMlt8tRitiM  (H*^ 

Cornell  University  

Cornell  Univcrrtity,  Modlcal  ColUsB. 

Di.id EC  and  Uleott  Company  

Gcnrral  Electric  Company  

Hackney  Technical  Institute  

Mtmtd  University  

Xbmni  Univwiitgr,  Ifoliaal  Bokool  

Baratd  Vahvnity.  Madlad  Sabool  ud  MMmkuHMsCtanml  BtMpttal. 

Hawsii  Asricultural  Experiment  Station  

Herter  Laboratory  

Illinois.  Univeraitv  f>f  

Illinois,  UniVer^it \  oi, and  Jefieraon  Medical CoUeoa  

Iowa  State  ( "ollose  

Iowa,  University  of  

Johns  Hopkins  University  

Kansas  Agricultural  College.  

Kansas.  University  of  

Kentuolgr,  Uainnitjrcf.  


m4-u 


little,  A.  D.,  I 

MflGill  VnhFtnity  

McMaster  University  

Massachusetts  Agricultural  College  (including  station)  

Massachusetts  (Jeuercil  Hofnital  «, 

Ma«sachusett)<  Institute  of  Technoloay  

Mf'll"Il  lf:StitUtO  

Michigan  Agricuiturat  C-oUege.  

Michigan,  University  of  

Minnesota,  Universitj' of  

Missouri,  University  of  

Montafiain  Home  and  Hovtlitl  for  ChnMdo  Inviilldf  

Mbni*  laid  Cinnpany  

Nebraska,  University  of  

Nevada,  University  of  

New  Hampshire  College  

New  York,  C«lleR»  of  the  City  of  

Ni'W  Yfirk  i''it>M  ( of  l'liysii'i:iii"<  :ind  Surgeon.H  

N«w  York  <City>  I'o^tgriiduute  MtHlie&l  Bchooi  lUid  Hospital. 

New  York  (City)  University  ,  

New  York  (City)  Testing  LaboratoriM.  

New  York  (State)  Agricultural  EzperilBil 
North CaniiiM,  Uiuvanvtarof........... 

Nntliwwtcn  UolTBii^f . 
NatUnmMni  TUImi^  MwUml  Sdiool. 

OAto  AKrtooHaral  Ebqpaimeat  Seation  

Ohio,  rnivcr-ify  of  

Oregon  Airnciihural  Experiment  Station. . 
Parke,  Unvi^  and  Company. ... 
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Wasluiigton  (State),  TTnhwrsity  of.  17  134 

Chicago,  University  of                  16  234 

Harvard  University,  Medical  School  13  73 

U,  8.  Standardn.  Bureau  of  13  111 

Waabin^on  XTnivcrflity,  flL  IiMIk<  18  14S 

Missouri,  University  of   U  78 

Now  Ilampshiro  College                   IS  €6 

New  York  Agricultural  Experiment 

Station,  Geneva                         U  97 

Oetineetient  AgrkoltonU  Zxpni- 

aaent   Statlott  nd  Ttl*  ua^ 

rmHtr  10  lU- 

KMHeBQMtti   Agrlenltont  Oal> 

lege                                        10  119 

Princeton  Univezsity   10  77 

TABM  n 

Inetitotioiis  represented  in  1909-10,  only....  78 
Institutions  represctiteil  in  1914-ir),  oolj, ...  198 
Inatitutions  represented  in  both  periods   M 

Tofad  sra 

Of  the  198  new  contributors  in  the  second 
period,  89  appear  in  fhe  Journal  of  IniutirUl 
and  Sngiimrinff  Ohemialry  only.  TbCM  «m 

diiffly  <*omm<»rcial  institution?. 

In  1909-10  three  fourths  of  the  pape»  pub- 
lifllud  tiiuMi  ftct^  cdttottiottsl  iiifltitiitiouB  ind 
in  1914-15  tiro  thirds  of  the  pnpers  came  from 
the  fame  source.  The  Inrpe  incronso  in  ths 
amount  of  work  done  in  research  institutions 
is  notaUei 

IClftlOH  E.  SPAMKIt 

W.  A.  Nona 


THE  AMERICAN  SOCIETY  OP 
NATURALISTS 

Ths  thirty-fourtb  annual  inet-tinR  of  the  Anicri- 
ema  Society  of  Naturalusts  was  held  at  Colombia 
XFatwaity,  New  York,  Deosotber  and  at  fh* 
Carnegie  Station  for  Experimental  Evolution,  Cold 
Spriag  Barbor,  on  December  30,  1916.  In  afUia.* 
tion  with  the  society  this  jrear  were  the  AmerloaB 
Amociation  of  Anatomiete,  the  American  Society 
of  Zook^giflta  and  the  p^"*'**'  Soeie^  of  Amar* 
ioa. 

The  report  of  the  treasurer,  statiaf  m  ItaTanea  Ml 
kand  of  was  aocept^'d. 

The  following  changes  in  the  constitution,  rec- 
ommended hf  tte  aMathia  eoomittM^  van  an^ 

ttorized. 

Article  IL,  Section  2,  last  sentence  to  read :  The 
■ma  of  aaj  oMBbar  twa  yeaia  la  arrsars  for  aii> 

nual  assessments  shall  ho  erased  from  the  list  of 
the  soeietyt  and  such  person  can  onlj  regain  mem- 
lMidri|p  by  tsdestfa^ 


Article  ITT.,  Section  1  to  read:  The  officers  of  the 
society  shall  be  a  president,  a  viee-piesideat,  a 
Bsentaiy  sad  a  tisasnm.  Hiess  togattisr  with 

three  past  presidents  and  one  member  elected  an- 
nually from  the  society  at  large  shall  eonstitate  the 
aiewiiiva  eoimnivieu  ot  nia  aoeiacy. 

Articlr  TT"^.,  Section  2  to  read:  The  president 
and  vice-pr««ident  shall  be  etooted  for  a  term  of 
one  year,  tin  aaerataiy  aad  the  treasnrar  for  a 

term  of  thrLMj  years.    Each  president  on  retirement 

shall  serve  on  the  eieeotive  coounittee  for  three 
yean.  Tha  BMBiber  of  the  aaeotive  eeeunlttoa 
elected  from  the  society  at  large  shall  serve  for 
one  year*  The  election  of  officers  shall  take  pHaee 
at  the  attBoal  mesHng  of  tlie  aoeieilT^  and  ttsir 
official  term  shall  commence  at  the  eloaa  of  tta 
meetiflg  at  which  they  are  elected. 

A  Teeomoieadati  on  to  tentove  from  the  eoiotita- 
tion  section  3  of  Article  IV.  fuled  to  carry. 

A  motion  that  the  society  shall  pay  the  secretary 
$50  and  the  treasurer  $25  yearly  for  their  services 
was  laid  on  the  table. 

Kesolotions,  bearing  on  the  working  plan  of  the 
society,  were  presented  by  the  executive  committee 
aad  adopted  bj  tba  aoelatri 

Se*olved,  that  the  American  Society  of  Natural- 
ists, comp<^ed  as  it  is  of  the  representatives  of  the 
several  specialized  fields  of  hiology,  shoidd  have  as 
its  coiiBtaiit  purpose  the  furtherance  of  biological 
research  and  education  in  its  broadest  sense. 

JBssoieed  further  that  for  the  present  tha  Amari- 
eaa  Sodely  of  Natorallste  eaa  bert  attain  tUs  aad 
by  three  f oras  of  aetivity. 

Firtt.  The  holding  of  an  annual  dinner  affording 
an  r  |i.  rtiiii!^ y  f  r  oclal  contact  aition^  those 
workii.g  fur  tiio  uii\aacement  of  hiolo^jy.  On  this 
occasion  the  president  of  the  society  sh.all  bave  an 
opportunity  through  the  annual  address  to  express 
himself  on  a  subjeet  e<  broad  biologlaal  iancwt 
and  si^nific^uaco. 

S'  ccnui.  The  presentation  of  a  nonposium,  ar- 
ranged by  the  pnstdent.  on  soma  tiaMlj  sobjeet 
or  problem  relanog  to  biologleal  sdeaees. 

Third.  The  presentation  of  a  program,  to'  eon* 
sist  primarily  of  research  papent,  on  probkms  Of 
organic  evolution.  The  arrangement  of  this  pro- 
gram in  all  respects,  ineloding  its  length,  shall  be 
in  the  hands  of  the  program  eommitteek 

The  following?  re>4oiatiaa  oAifad  bf  Bdwia  G. 

Conklin  was  &do]>ted : 

WhtnoB  the  National  Academy  of  Sciences,  at 
tba  laqnast  of  the  President  of  the  United  States, 
has  organized  a  National  Beseaieh  Council  for  tha 
purpose  of  promoting  and  coordinating  researeb 
work,  esp<»cially  for  national  welfare,  and 

When  as  these  are  in  part  the  purposes  of  the 
American  Society  of  Naturalists, 

Therefore,  be  it  resoteed  that  the  American  So- 
elaigr  of  NataasUste  appuvw  tha  etgmiaattaa  «f 
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tt*  rese&rch  coun  il  ;ir  I  desires  to  cooperate  in  its 
work  in  all  ways  which  may  bo  found  practieable. 

There  were  ekcted  to  membership:  Edward  W. 
Berrj,  Johns  Hopkins  University;  Calvin  B. 
Bridges,  Columbia  Univorsity;  Dooglos  H  CMrip- 
bell,  Stanford  University;  E.  Eleanor  Carothcrs, 
University  of  Pam^ylnmiiA;  Bboda  SidBMBB, 
Rockefeller  Institnte;  George  F.  Freeman,  TTni- 
▼ersity  of  Arixona;  Jann  ELemptoa,  U.  8.  Depart* 
aeirt  «f  AgiiBdlan;  ttOM^  L  EondiMiMrt  Nortk* 
weetem  TJniverslty;  Edwin  C.  MaoDowtyll,  Car- 
Bagie  Station  for  Experimental  Evolution;  Giarles 
W.  Metis  Otraagfe  Ststtoa  fiir  Biperimmtal  B«v 
lution;  David  M.  Mottier,  Indiana  TJaiygpgity. 
Hermann  J.  Mullw,  Biee  Institute;  W.  J.  V.  Oster> 
hont,  Hamrd  Unhwnltjr;  BOHlt  IL  Pateh,  Main* 

Agricultural   Experiment   Station;    Alexander  G. 

Batbven,  University  of  Michigan;  William  jL 
SetdMlD,  Univcnfty  of  OaUfonla;  Snrfaa  V.  ftntth, 

IT.  S.  Department  of  Ai^riculture;  Alfred  H, 
8turtevanty  Columbia  Uaivefsitiyi  David  H.  W«a- 
ii«hy  XStSimaSltf  of  FHoagrhnuds. 

The  program  of  the  Friday  morning  tenion,  De- 
cember 2P,  w.i:*  as  follows: 

"Variation  and  Hereditgr  in  Peas/'  by  0.  £. 
Wbita. 

"inheritaaM  of  Ookr  OMti  in  GMa^"  tij  P.  W. 

Whiting. 

"Triple-allelomorphs  in  tito  Bat,"  1^  P.  W, 
Whiting. 

"Hybrids  of  Z«a  ttttHtftUo  and  Zta  romon^"  1^ 
O.  N.  Oidlins. 

< '  The  Axial  Rotation  of  Microorganisms  and  iti 
Bignifieance  in  Connection  with  tbo  Praaant  Thso- 
lioa  of  Evolution, "  by  L.  B.  Walton. 

"XMUbncies  in  the  Genetic  Materials  of  ttt 
Cfcromowomp?  of  ProsophUa,"  \\y  C.  B.  Brid;»<w. 

"The  Principle  of  Hegional  inheritance  as  Ex- 
emplified in  the  Compositae,"  by  B.  GL  Jeiffiragr. 

"The  Genetic  Behavior  of  (Enothern  rJH^t- 
mtha."    (Bead  by  title.)   By  George  fi.  ShuU. 

"Paxtlwr  OonddeiatioiM  of  tiie  Beeotda  of  iJeo- 

holic  Gninen-pi'^  Stnrk,"  by  C.  T?.  Pt.irknrd. 

"Application  of  the  Laws  of  Action,  lieaction 
•ad  Intaroetiea  in  LifO  BvohitioB,"  H.  P.  Oe> 
born. 

"Tbo  Xnilueace  of  Castration  on  Hen  Feathered 
Cooks  of  tiio  Pt,  P,  and  P,  Oeneimtlons,"  by  T.  H. 

Morgan. 

"A  Contribution  to  tho  Theoiy  of  Sex-determi- 
antion,"  by  B.  B.  Ooldschnlidt. 

Tho  session  of  Friday  afternoon  consisted  of  a 
sympoaium  on  the  subject  "Biology  and  National 
Sziateoee." 


"Biology  and  PsapeMdneas, "  by  Stewart  Paton. 
"Biology  and  the  Kalknli  Pood,"  bj  W.  J. 

BpiUman. 

"Biology   and   IntlEMtlMMllm.*'  (Band 

title.)    By  V.  L.  Kellopg. 

"Biology  and  Wax,"  by  Jacques  Loeb. 

"Biology  and  Citizenship,"  by  E.  O.  rymAVim 

The  Natnralists'  dinner  was  held  on  the  evening 
of  December  29,  at  the  Hotd  Manhattan,  with  <ai» 
Inmdied  and  five  la  attaadUMi  Tbo  jiiiclfliial  Ti 
address  by  Dr.  Raymond  Pearl  entitled  "The  Se 
lection  Problem,"  ia  published  in  Ike  American 
Jir«<araibt  fbr  Pahraaij. 

On  Satnrdny,  December  30,  members  of  the  Nat- 
oraliata  were  moat  enjoyably  entertained  at  Cold 
8|vlagr  BailM»  hy  <ke  itafl  «f  the  OuBagle  8te* 
tion  for  Er]iorimental  Evolution.  A  morning  pro- 
gram was  held  in  Blackford  Hall  with  the  follow- 
lag  papm: 

"Parthenngenosis  and  Sas  la  AlMUNfhrifff* '  Yi^ 
A.  Franklin  ShulL 

"A  fflawtHeaHea  of  Ooior  Paet»n  In  Mam* 
mals,"  by  Sewall  Wright. 

"Evidence  ol  Multiple  Faetors  and  Segr^a- 
tiOB  in  llieo  aaa'aats,"  by  a  a  LttOo. 

"A  New  Series  of  Mult^  ADdoaunpha  la 
Maiae,"  by  B.  A.  JSmarMn. 

"On  a  Baafc  Croai  Involving  Three  AOdoraorx  hie 
Plirs  in  Mice, "  by  J.  A.  Dotlef sen. 

"Congenital  Yariationa  in  Guinea-pigs  and  their 
Bearias  on  Certain  Gcnotical  Problems,"  by  L.  J. 
Cole  and  H.  L.  Ibsen. 

After  luncheon  opportunity  wa«  piven  to  inspect 
tho  equipment  of  the  station  and  t»£  the  Eugenics 
Beoord  Oflioe^  fhe  aetivitics  of  which  were  eat 
plained  by  the  members  of  the  staff  in  their  eev- 
eral  fields  of  interest. 

The  officers  of  the  society  for  1917  are: 

JPraijdM«~>Qooigo  H.  Shan,  Priaoetoa  Uaivw- 

—a*  -- 

r<0O-prMiAM»#— Lew  J.  Oole,  Uaivenity  of  Wia* 

consin. 

Secretary — ^Bradley  M.  Davis,  University  of 
Pennajlvaaia  (m7-I9). 

Treamrcr — J.  Arthur  TTnrrls,  Cnrne^ne  Btattoa 
for  Experimental  Evolution  (1V15-17). 

AMUfoiud  Members  of  the  PsoMtftoe  CommtU0$ 
— David  H.  Tennent,  Bryn  Mawr  CoUege  (1917)  ; 
Heury  V.  Wilson,  University  of  North  Carolina 
(1916-17) ;  Prank  B.  Lillie,  Vaivendlj  of  GUMffO 
(191G-18);  Raymond  Pearl,  Maina  Agrieultosal 
Experiment  Station  (1917-19). 

Baanunr  M.  Datu^ 
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BIOLOGY  AND  PREPAREDNESS^ 

Tut:  association  of  ideas  suggested  by 
the  words  biology"  and  "preparedness" 
pKibably  mtsks  tlie  iMginnine  <if  ft  new 
«podi  in  hiBtory.  The  caii^iil  coD«id«ra- 
tion  of  the  sequence  of  events  that  have  led 
to  the  formal  aet  of  linking  together  these 
two  words  should  supply  material  for  ati 
interesliiig  chapter  in  history,  and  should 
fnmidi  an  impulse  strong  enoni^  to  re- 
awaken in  the  minds  of  thoee  who  hftve  al- 
ready left  liope  behind  them  rational  expec- 
tations for  a  alow  but  steady  progress  of 
civilization. 

Seienfley  as  one  of  the  ehief  witnesses  to 
tiiis  fortimate  nnien,  is  relieved  of  an^ 
neoeisity  fbr  explaining  that  while  oertaiB 
by-prodnets  may  liberate  destructive  forces, 
her  aims  and  methods  tend  beyond  perad- 
venture  to  con^rve  both  life  and  energy. 
In  view  of  the  eritieal  times  in  whidi  we  are 
living,  this  fact  by  Itself  ia  not  even  half- 
way satisfying.  The  human  animal  needs 
the  stimulus  of  positive  hope  and  the  knowl- 
edge of  actual  accomplishment;  and  these 
will  be  added  to  our  moat  treasured  posaea- 
sions  when  once  we  shall  hegin,  after  een- 
tories  of  indiiferene^  to  make  preparations 
for  rational  livinfr. 

Duriiiu:  the  last  two  years  we  have  not 
only  changed  our  geueral  attitude  towards 
life,  hot  have  heen  made  most  bitterly 
aware  of  the  ^sappointments  sore  to  fol- 
low dreams  of  incredible  Utopias,  or  visions 
of  universal  peace.  "We  have  paid  a  high 
price  for  our  failure  to  emphasize  the 
greater  importance  of  preparing  to  live  ef- 

1  Bead  in  ^Tmposiuiu  on  ' '  Biology  and  National 
Bsdslen^"  neetiiig  of  tba  Anarieaii  NatavaUsta, 
New  T«(k,  DMonAer  n,  Ulfl. 
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feetnttly  as  compared  with  the  special 
preparations  wo  have  tliought  essential  for 
dying  in  proper  fashion.  Prophet,  priest 
and  mystic  philosopher  have  urged  men  to 
prepare  to  di^  while  seienoe  has  only  re- 
eently  direotad  attention  to  the  larger  dulgr 
of  preparing  to  live  more  efiBeieiilly, 
happily  and  siifcessfnlly.  We  are  just 
beginning  to  realize  that  if  to-morrow  we 
die,  to-day  we  must  live. 

The  mental  attitude  neeemaiy  to  apprS' 
eiate  the  full  significance  of  tho  present  as- 
sociations between  the  words  "biolopn-" 
and  "preparedue88' '  ali^o  calls  for  the  for- 
mulation of  a  new  philosophy  of  living 
— ft  philosophy  that  will  be  of  more  di> 
reet  assistance  in  enabling  us  to  face  the 
present  with  a  pfrcater  display  of  intelli- 
gence and  (M)uragc  than  has  liitherto  been 
expended.  This  is  not  tiie  time  to  make 
a  mistake  in  the  <dioiee  of  the  path  we  are 
to  follow.  If  civilization  is  tmly  symbol- 
ized by  the  flprure  of  a  cara%*nn  crossing  a 
desert,  we  can  not  ])ennit  any  false  prophet 
to  act  as  our  leader.  Far  belter  to  endure 
patiently  the  dangers  and  trials  of  oar 
present  situation  than  to  aneur  any  addi- 
tional risk. 

In  order  to  eomprelieiul  both  the  seopc 
and  spirit  of  the  Preparedness  Campaign 
the  character  of  the  forces  that  have 
shaped  it  must  he  gira  due  eonsideration. 
A  few  of  these  are  obvious,  but  many  are 
not  generally  recognized.  As  a  people  the 
majority  of  us  would  not  admit  until 
forced  by  circumstanees,  the  truth  of  the 
allegation  that  a  Tagne  though  eompelling 
•OBae  of  unrest  and  an  ill-defined  oonseious- 
ne!?s  of  la«'k  of  preparation  for  dealing  with 
the  critical  situations  in  life,  have  created 
at  this  moment  of  world-wide  crisis  a  desire 
both  to  Tsorgaaiae  our  wsys  of  living  and  to 
seeure  proteetion  fram  inTsai<m  of  our  tenri- 

tory 

Ihe  campaign  for  preparedness,  as  we 
see  it,  hajti  two  dislinct  objects  in  view,  rep- 


rennting  doable  aspects  of  the  ssme  prob- 
lem: personal  and  national  preparedness. 
To  discuss  these  two  kinds  of  preparation 
as  unrelated,  is  both  impractical  and  illog- 
ieal,  beeanse  the  pennnal  eaa  not  be  wholly 
sqisrated  from  the  national  aspect.  Per- 
sonally we  accept  the  reality  of  the  pres- 
ence of  disease  and  face  it,  beeanse  most  of 
us  with  our  backs  to  the  wall  must  do  so. 
But  in  ease  of  -war,  because  there  is  time 
and  oi^wrtonitj  for  mystics  living  with 
their  heads  in  the  douds  to  dream  of  a 
transformed  humanity,  some  of  us  still  be- 
lieve that  entirely  unrelated  problons  are 
under  discussion. 

PreparatimiB  for  war  must  be  made  bo- 
cause  the  sudden  disappearance  of  its 
threatening  si)eeter  could  only  be  brought 
about  by  some  miraculous  metamorphosis  in 
humanity;  ^and  the  cuui»ideraliou  of  the 
probability  of  this  aSioald  be  left  to  those 
who  assume  tiie  possession  of  prophetio 
ability.  The  extreme  superficiality  of  WUy 
thinking  that  takes  for  granted  the  possi- 
bility of  being  Hbh«  to  recommend  a  method 
for  the  great  uud  auimediate  I'vducliou  in 
the  fre<iucucy  of  wars,  is  revealed  in  the 
mere  supposition  that  tiie  roar  of  guns  and 
claffcr  of  swords  are  the  only  sign  of  war. 
"When  both  are  silent,"  said  -^  Am  Bige- 
low,  **war  may  go  on  even  more  fiercely 
than  ever  before.  Hate,  vengeance,  jeal- 
ousy, eovetouanesi,  ambition,  treachery, 
oowardiee,  survive."  These  conditions  no 
magic  touch  can  remove.  Wlu  ti  we  re- 
member these  facts,  and  consider  how  few 
have  been  the  efforts  to  analyze  the  gene- 
sis of  impuhjcii,  to  ferret  out  the  causes  of 
obsessions,  to  trace  the  origin  of  hatreds,  or, 
to  discover  methods  of  oontroUing  emotioiia 
without  the  formation  of  dangerous  lepras- 
sions,  the  boast  that  we  can  prevent  war  by 
the  introduction  of  a  change  here  and  there 
in  onr  soeial  and  jiolitical  .systems,  has  a 
very  hollow  sound.  Before  the  outbreak  of 
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the  European  war  Israel  Zongwill  WTOte  tO 

the  late  Mr.  Stead: 

I  take  the  oppoitnaitf  of  reminding  Mr.  Stead 
fbit  ttorc  good  wtn  Tm  don*  by  fMln^  the  tanital 
Ikctt  of  life  ami  the  European  situation  than  hj 
aOoning  the  wish  that  war  ahall  oeaM  to  be  fatbwr 

to  the  thoiiv:ht  that  H  is  eeaslog. 

Indeed  suck  a  thuught  aa  Mr.  Zangwill 
aongM  to  oppose  merely  refieeta  the  fBr 

natic  .s  coiitemptaouB  distcfard  £(Mr  the  ne> 
cessity  of  keeping  open  the  approaehes  to 
truth  cvL-n  when  \v(>  ouiselves  hAve  not  the 
streugih  to  do  more. 

The  eame  spirit  of  weaknaes  and  diaineli* 
nation  to  faoe  life  aa  it  is  ia  shown  in  the 
intellectualist 's  cfTort.s  to  impref?s  us  with 
his  ability  to  livo  in  the  world  and  not  be 
of  it.  Those  who  recognize  this  particular 
Ahfui  of  coupkKK  eaa  maSHj  deteet  the  signs 
d  disappointed  aaibitiona  and 
personality  rather  than  a  lof^  and  com* 
mendalile  purpose. 

A  truly  high  purpose  should  culminate 
in  a  decudou  to  go  as  straight  as  we  can, 
wifhont  farther  tampiNriBng,  to  tlie  root  of 
most  of  the  troubles  to  which  the  flesh  is 
heir,  and  to  substitute  for  an  astonishing 
amount  of  i^jnorance  as  accurate  a  store  of 
knowledge  m  can  be  gathered  together.  In 
a  reaaonahly  diort  time  the  resnlt  of  work' 
ing  with  this  object  in  view  would  so  ica.- 
pre??*;  us  with  the  maj;iiitude  of  our  task  as 
to  makt'  us  r<  jt'i't  pr(>mj)tly  all  promises  of 
salvation  bearing  the  trade-mark  of  any 
"ism." 

Conerete  infonnation  of  Um  hind  would 

not  only  prevent  the  oecurrenco  of  many 
unpleasant  surprises  regarding  sonic  of  the 
basic  qualities  of  human  nature,  but  would 
enable  ns  to  lemoTe  a  good  many  of  the 
oanaea  that  lead  at  eritieal  moments  to  as* 
plosive  reactions  of  great  violence,  disturb- 
ing alike  to  the  development  of  a  well-bal- 
anced personality,  the  caiise  of  democracy, 
and  the  progress  of  civilization.  Moreover, 
we  know  that  if  tiie  fbreea  giving  shape  to 


personality  are  not  focused,  dissociation  is 
the  refiiilt,  with  the  subsequent  development 
of  peculiar  mental  qualities  that  possess 
high  aqploaiTO  potentialily.  An  andlttit 
iUastratioQ  of  this  is  wishful  thinking, 
wkkih  msj  become  a  habit;  and  when  this 
occurs  it  forms  a  mennfe  to  orderly  thought 
processes,  and  results  in  bloekitig  the  peace- 
ful settlement  of  any  questions  either  per- 
sonal or  national 

These  are  some  of  the  conditions  we  fail 
to  reeofrnize  l>ec*ause  we  have  become  so  ac- 
customed to  measure  the  value  of  brain  ac- 
tivity merely  by  the  content  of  conscious- 
ness without  eon^dering  the  diamter  of 
the  proceaBes  ocmeemed  in  the  operati<ni« 
The  autocthonous  thoufrhts  that  are  the 
prodnets  of  a  split-up  personality  often 
supply  an  emotional  spark  to  explode  the 
powder,  and  on  this  aeoount  we  should 
learn  to  reoogniae  in  the  apparently  hamip 
dreamer,  to  whose  reveries  we  often 
pive  eneonrnprcment.  a  sonree  of  danjyer  to 
the  eommiaiity  not  infrequently  exceeding 
that  of  the  victim  of  systemised  delusions. 

For  similar  reasons  there  are  ezeeillMit 
grounds  for  not  placing  too  much  cimll* 
deneo  in  the  intellectual  judgments  of  any 
person  who  disregards  logical  conclusions 
and  shirks  the  responsibility  concerned  in 
the  reooneiliation  of  USHh  and  works;  sueh 
a  man  tries  first  to  ignore  and  then  to  oh- 
literatc  ever}'  memorr  of  defeat,  and  re- 
sorts to  subterfuge  to  eonoeal  the  strong 
personal  disincUnatiou  to  meet  definite 
issues  by  absoxbing  himself  in  some  general 
scheme  lor  the  regeneration  of  humanity. 
Til  sueh  eases  it  is  often  the  half-repressed 
memories  of  a  personal  strug'^de  ending  in 
defeat  that  drives  the  loser  to  turn  aside 
fnm  tiie  real  world  and  its  eonorete  prob- 
lema  to  live  in  an  imaginaiy  one  whidi  ean 
only  be  described  in  abatraet  or  platitndi« 
nous  phrases. 

Although  it  would  be  superfluous  to  point 
oat  the  important  bearing  the  analysis  of 
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some  of  our  national  traits  would  have  in 
supplying  the  infonnation  essential  for  di- 
recting our  energy  to  the  best  advantage, 
a  reference  may  be  made  to  one  glaring  ezp 
amplQ  of  qpeeifie  iitq»titiide  due  to  lack  of 
enbodonal  balanoe.  Consider  for  a  moment 
the  cxtraordinarj'  opportunity  existing  at 
tlii.s  crisis  in  world  affairs  for  our  universi- 
ties to  maiie  adequate  proviisiun  fur  supply- 
ing the  leaden  of  tfaonglit  urgently  needed 
if  a  triumphant  demoeiaey  is  to  be  aarared. 
Is  the  contribution  of  these  institutions  to 
the  intellectual  awakening  now  in  progress 
to  be  measured  only  by  an  amateurish  in- 
terest in  military  preparedness!  Have  we 
not  reason  to  expect,  perhaps  we  may  even 
say  to  demand,  that  our  univeisitisa  Shall 
not  base  their  chief  claims  for  recognition 
as  institutions  of  learning  merely  upon  tra- 
ditional and  hereditary  rights?  Should 
they  not  now  set  the  ssample  of  fadng 
squarely  the  vital  issues  of  the  presentf 
One  proof  that  the  gravity  of  the  present 
situation  has  been  appreciated  might  be 
found  in  some  effort  to  brvak  with  the  re- 
strictive influences  imposed  by  trying  to 
satisfy  the  paroehisl  notions  of  Ihe  alonmi 
and  by  placing  on  governing  boards  and  in 
administrative  offices  representative  citi- 
zens competent  to  realize  the  value  of 
scholarship  and  research  and  the  impor- 
tsnee  of  enlttvating  iHHwd  national  ideals. 
The  signs  of  the  ttmee  are  indeed  threaten* 
lag,  but  what  ean  we  expect  in  the  way  of 
great  intellectual  leadership  from  an  insti- 
tution that  placeii  so  little  value  upon  the 
influence  of  example  as  to  retain  the  serv- 
iees  of  an  athletie  eoaeh  reeeiving  more 
than  doable  the  reoompense  of  any  member 
of  its  faeulty!  Judged  by  their  spirit  and 
works,  the  universities  have  failed  lament- 
ably to  rise  to  meet  the  present  situation. 
To4ay  when  we  are  so  earnestly  sseking 
the  abolition  of  petfy  seetionsl  feding,  and 
torn  to  oar  oldest  institutions  of  learning 
for  a  Bohetitate,  we  find  only  a  Harvard, 


Tale  or  Princeton  sentiment  tending  to  pre- 
vent the  development  of  the  idea  of  service 
to  the  general  government. 

In  undertaking  to  formolate  concrete 
^ans  lor  a  eampaign  of  preparedness  it  is 
advisable  to  begin  with  the  clear  recogni- 
tion of  the  eollective,  binding  and  directive 
forces  supplied  by  the  present  biologic 
methods  of  studying  human  behavior. 
ITpMi  the  adoptkm  of  a  biologie  line  of  ap- 
proaehi  not  only  appaiently  nnrrtated  siri»- 
jects  are  shown  to  be  intimately  dependent 
but  a  still  greater  ehangf  i'^  *^vident  in  the 
new  mental  attitude  developed  towards  the 
actual  significance  of  the  history  of  the  hu- 
man  race.  It  has  generally  been  the  ens- 
tom  to  proeeed  from  the  disensrion  of  rela- 
tively obscure  evpn^s  in  the  past  to  the  I 
analysis  and  interpretation  of  the  behavior  ' 
of  persons  now  living.  The  almost  exclu-  i 
fan  use  of  this  method  has  left  us  in  pro- 
found ignoranee  of  onrsdres,  and  haa  ds> 
layed  considerably  the  pr^entation  of  the 
underlying  faets  of  history  in  a  vital 
ion.  if  we  reverse  the  ordinary  pi-ocedure 
and  begin  with  the  analysis  of  the  phenom- 
ena of  behavior  by  maldng  a  flratliaad  in^ 
vestigation  of  the  processes  as  they  actually 
take  place  in  individual  lives,  we  shall  then 
be  in  a  better  position  to  advance  historical 
interpretation  by  making  the  past  live;  an 
Boe<«ipliahment  Impoadble  as  long  as  the 
approadi  to  the  study  <tf  himian  lifs  was 
along  avennes  lined  by  tombs  when  only 
records  of  the  dead  were  visible. 

When  once  the  importance  of  intet  pret- 
ing  life  in  terms  of  vital  reactions  is  recog- 
nized, then  we  ahaU  find  it  posdUe  to  pro* 
ceed  in  a  logical  and  enthnalastie  manner 
to  inaugur.",*"  f!  movement  that  promises  to 
result  in  greater  effieiency  and  success  in 
living,  and  in  this  way  an  opportunity  may 
be  pzeseoted  of  demonstrating  lliat  desme- 
raoy  has  tiie  power  to  minister  to  the  bio- 
logic needs  of  men.  At  present  we  have 
beoome  so  intozieated  with  words  that  in 
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order  to  evade  facing  a  good  many  pretty 
stem  facts,  we  are  almost  ready  to  accept 
as  efi&dent  any  public  confession  of  faith  in 
erode  iMtioDS  about  politieat  frcedoin.  We 
really  dread  discussing  bidogio  problems. 

But  what  indications  are  there  that  we 
are  on  the  right  path  of  bioh)f^ic  discussion  ? 
The  efforts  to  remedy  the  present  ueglect  o£ 
the  stndy  of  the  brain  and  nenrons  STBtem 
are  few^  because  the  interest  of  the  general 
public  has  not  been  aroused  to  tlie  necessity 
for  it.  It  is  a  most  curious  comment  upon 
Uie  lack  of  interest  shown  in  our  universi- 
ties  and  inetitntloiis  devoted  to  veseaieh, 
that  so  little  attention  is  paid  to  making 
any  adequate  provisions  for  increasing  our 
knowledge  of  these  organs— the  brain  and 
nervous  intern — ^which  are  commonly  es- 
teemed to  be  the  ehief  ^toek  in  trade  of  in- 
atitationa  of  learning.  WhQe  eneonrage- 
laent  is  giiren  to  those  who  delight  to 
epeculate  upon  man's  place  in  nnt'irc,  prac- 
tically little  has  been  done  to  assist  in  the 
determination  of  those  stmotoral  and 
fnnetional  diffsreneee  of  the  nervous  ^a- 
tem  that  are  responsible  for  our  elevatkm 
flbove  tile  plane  occupied  by  our  simian  an- 
cestors. The  time  is  rapidly  passing,  as 
Yerkes  has  pointed  out,  when  on  account  of 
the  disappearanee  of  the  higher  apea  it  will 
be  poanUe  to  trace  the  Tarious  gxadations 
in  our  ancestral  line.  Of  equal  importance 
to  these  i)roblcms  should  be  tlie  studies 
made  upon  the  nervous  system  with  the  ob- 
ject of  eotrelating  the  stmetnral  and  fnne- 
tional  changes  taking  place  during  the 
early  stages  of  the  life  of  the  individual. 
Witii  the  methods  now  at  our  command 
this  particular  field  of  investigation  should 
vBut  fndtM  nMBtIi  to  tiu  sti^ent.  By 
eanying  ont  these  oompantive  stodiea  a 
great  deal  of  valuable  information  could  be 
obtained  which  would  throw  lieht  upon  the 
fondamental  nature  of  the  adjusting  proc- 
esses and  indicate  Uie  order  followed  as  tbe 
eapnelly  to^  adaptation  was  eztended. 


Think  of  the  extraordinary  opportuni- 
ties  existing  in  New  York — the  greatest 
melting-pot  the  world  has  ever  seen~lor 
the  analjnris  of  hnman  behaviorl  Parenta, 
educators,  social  workers,  physielans,  an- 
thropologists, criminologists,  eugenists, 
those  endeavoring  to  find  improved  meth- 
ods for  increasing  industrial  efficiency, 
lawmakers,  and  all  persons  interested  in  the 
ftflq^^lfit49in  of  knowledge  relating  to  the 
regulation  of  human  In  lui-v-ior,  ript^d  to  feel 
the  inspiration  coming  from  the  realization 
of  working  towards  a  common  goal.* 

It  woold  not  be  difBenlt  to  plan  some  cen- 
tral organisation  aiming  to  coordinate  ef- 
fort and  to  correlate  results  in  attacking 
problems  that  are  of  the  most  vital  impor- 
tance for  our  personal  and  racial  salvation. 
If  we  continne  merely  to  dabUe  iSie  tragic 
results  will  be  even  more  appalling  flian 
they  are  to-day.  Let  us  not  deceive  our- 
selves any  longer  nor  try  to  apologize  for 
our  failure  to  understand  and  direct  in- 
telligently human  energy  by  referring  as 
"evidenoes  of  organised  charity"  to  tiie 
apidieation  of  remedies  to  comet  the  end 
stages  of  imperfect  adjoatment  in  num- 
berless people. 

In  addition  to  a  eoordinating  center  of 
activities  tee  is  vrgent  need  In  New 
Toxk  for  a  great  university  psydiiatrie 
clinic  dedicated  to  the  investigation  of  the 
countless  forms  of  imperfect  adjustment 
generally  described  as  mental  disease.  To 
those  of  us  who  are  ismilicr  with  themetik- 
ods  ussd  by  the  modem  alienists  to  analyie 
the  personality  and  to  trace  the  genesis  of 
these  rVfiordflrs,  it  is  obvious  that  their 
knowledge  is  absolutely  essential  for  the 
reorganization  of  our  entire  educational 
system.   Qy  the  promptness  with  n^ueih 

•  Boms  ttfmM.  MunuQj  As  City  ef  HUm 
York  in  dinetiag  hnniiiB  energy: 

Edaeation   $17,000,000 

Protection  of  life  and  propertj   5i),0UO,OUO 
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these  objects  shall  be  obtained  we  may 
easily  estimate  both  our  natioual  intelli- 
genee  and  cmr  pea«e>!oving  qnalitiw. 

Must  it  be  tiie  gvim  nneematy  of  war  only 
that  shall  awakrn  ns  to  a  nation-wide 
mobilization  of  all  human  forces  for  a  sinj^le 
great  purpose  t  Have  we  the  mental  ca- 
pacity to  be  kd  by  reaaom  ctther  fhaii 
driven  by  neeeieity  "to  saeriflee  oomfbrts, 
indnlgeiiMe^  and  elegancies"  for  the  pur- 
pose of  acquiring  the  knowled^'e  of  self 
without  which  a  practical  preparation  for 
living  is  imposiiibk  ? 

FaiMunoWi  V*  J» 


THE  ECOLOGICAL  SIGNIFICANCE  OF 
SOIL  AERATION 

Dvanio  the  past  two  yean  the  writece  bave 
conducted,  independently,  laboratoty  iaveiti- 

gations  into  the  relation  of  plant  rootf?  to  the 
composition  of  the  soil  atmosphere  and  espe- 
cially to  deficiency  of  oxygen  or  exoees  of  car- 
boa  ^Mida  in  thia  atmoaitheitt.  Tbaaa  infea- 
tigation«  are  still  hi  proK'ro~s  and  will  he  re- 
ported later.  It  seems,  however,  thnt  ecrtaiii 
features  of  the  results  already  obtained  have 
importaat  aoologieal  ■^g"**''**^*^  and  thia 
phase  of  the  matter  IB  pwoanted  in  the  jtcBant 

preliminary  paper. 

One  series  of  experiments  was  conducted  by 
one  of  na  (Gannon)  in  fba  Deaart  Laboaatofy 
of  the  Oaruegie  Institution  of  Washinerton  at 
Tucson,  Arizona,  and  in  tho  Coastal  Labo- 
ratory of  the  same  institution  at  Oarmel,  Cali- 
fomia*  SeedHftga  of  Profopis  vtihiHna,  and 
ciittiiig^H  of  Opuntia  versicohr  were  grown  in 
glass  tubes  filled  with  sand  and  connectod  with 
a  gas  reservoir  in  such  a  manner  that  any  de- 
aired  gaa  or  mixtnre  of  gases  oonld  be  oaaaed 
to  xe|>Iace  the  ordinary  atmosphere  of  tbe  tidtes 
at  will.  Each  tulxi  was  sealed  with  wax  and 
vaually  a  water  i»eal  was  used  in  addition.  By 
tba  nae  of  appropriate  theamoatate  the  tobaa 
wera  kept  at  any  desized  tanperatiue,  Jn  all 
cases  the  .«?hf>ots  were  exposed  to  the  atmos- 
pheric conditions  of  the  laboratory.  The 
growth  of  individual  roote  waa  obaenred  di- 


rectly by  means  of  a  horizontal  miero^coiie. 
The  experiments  indiuled  teats  with  pure 
oaibon  dioxide  and  '?ariona  miztorea  of  tiiia 
gas  with  atmosjiheric  air  or  with  ox^^reu. 

As  a  leading  resiult  it  was  Ipflrned  tliat  the 
roots  of  Frosopis  and  of  Opuntia  have  unlike 
wponaw  to  ewbon  diaaMa.  Expoaova  to  inxre 
carbon  dioxide  cauiMS  <^8ation  of  ^wtb  ia 
the  roots  of  hotli  species.  Hnwovcr,  the  re- 
covery on  the  admission  of  air  is  uniformly 
move  rapid  with  Phumpt*  than  witii  OpunHa. 
The  two  species  r««pond  differently,  also,  to 
percentages  of  carbon  dioxide  which  are  high 
but  below  100  per  cent.  Thus  mixtures  of 
60-7S  per  eent  eaibon  dioside  with  86-80  per 
csnt.  oxygen,  do  not  stop  root  growth  of  jPre- 
aopis,  but  do  stop  that  of  Opnnfia.  Appar- 
ently ezcesslTo  amoimts  of  carbon  dioxide  in 
the  soil  atmosphere  wonld  aot  at  a  Hmltltig 
factor  for  the  latter  plant,  even  if  the  oaijgeB 
content  of  the  soil  atmosphere  was  normal  or 
above  normal.  Neither  exeats  of  carbon  diox- 
ide nor  dlminiaiiad  anpply  of  oxygen  inhibito 
the  (irrowth  of  Proiopia  rooti»  for  growdi  did  not 
wliolly  oease  when  nn  atroosphere  containing 
less  than  2  per  cent,  of  oxygen  was  employed. 
However,  ^tire  deprivation  of  oxygen  appears 
to  inhiUt  gvowfh  sinoa  tiw  leota  did  not  grow 

in  pure  carbon  dioxide.  TlnB  while  the  effects 
of  the  undiluted  carbon  dioxide  on  root  growth 
of  the  two  species  in  apparently  the  same, 
namely,  the  cessation  of  growth,  tbe  leaponaea 
leading  to  this  effect  may  be  quite  diffaient> 

The  conclusion  that  the  root  response  to  a 
variable  ratio  of  oxygen  to  carbon  dioxide  in 
the  aoil  atmoaidieie  ia  a  apeeifie  response  ia 
anpported  fnrdiar  bj  the  xeaults  of  direct 
aeration  experiments  on  serera!  spc<nes  of 
plants,  among  which  wore  Opuntia,  Prosopii, 
Fouquieria  tplendens,  and  garden  varieties  of 
enamnber  and  watarmalon.  An  inereased  air 
supply  to  the  roots  of  Opan^ta  and  Fouquieria, 
if  not  excessive,  fnTors  root  branching  and 
probably  accelerates  the  rate  of  root  growth. 
In  the  eaaa  of  Pro90fi§,  buneaaad  aaaatkii  af 
the  soil  appeared  not  to  aSaet  tba  growth  Mto 
of  the  roots.  The  results  with  cummber  and 
watermelon  were  not  consistent,  although  in 
the  latter  oate  tbe  shoot  growth  appeared  to  be 
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more  yigomxis  when  the  soil  eonteimng  the 
roots  was  artificially  aerated. 
The  okhor  aeries  «f  eotpcriments  was  oon- 

ducted  by  one  of  us  (Free)  under  direoUoD 
of  Professor  B.  E.  LiTingston  in  the  labora- 
tory of  plant  physiology  of  Johns  Hopkins 
Vni'versity.  A  tednuiae  hu  been  devised  by 
«iiieh  plante  of  nuitnm  liie  oan  be  sealed  into 
tin  cans  of  nbotit  tvro  liters  rnpnoity,  the  slioot 
projecting  through  the  seal  into  the  open 
•tmoephere.  The  root  eystem,  with  the  soil  in 
iriddi  it  grom,  is  inside  the  seskd  ^soe  and 
the  soil  atmosphere  can  bo  replaced  at  will  by 
an  ntmosphcro  of  any  df"?irp<l  composition. 
Water  is  supplied  to  the  plant  by  the  Living- 
•ton,  anto-iirigvtar.  The  ootitrolled  stmos* 
pIuTO  inside  the  can  is  kept  automatically  at 
a  x>rc3s\iro  slightly  (about  3  c-i'iitlinotcrs  of 
water)  prrn^rr  than  the  general  atnioi^phcric 
presstire,  ciiuugca  of  voliime  due  to  variable 
tsnperstiuss  bsin^  eonpewateda  This  sbbuiqs 
that  any  slight  leakage  will  be  outward  end 
without  efTect  on  the  experiment. 

With  this  technique  experiments  have  been 
made  on  four  :  Coleus  blumei,  Helio- 

IropMtm  p9fuviamm,  Netium  oJaomfar  and 
Salix  sp.  (probaUr  nigra).  With  CoImw  it  is 
found  tliat  even  a  very  small  decrease  of 
oxygen  below  that  normal  to  tlie  atmosphere 
is  iignrioua  to  the  plant.  Thus  a  plant,  the 
loota  of  whieih  were  sopplied  with  gas  Qonstst- 
iag  ci  T5  per  cent,  air  and  25  per  cent  nitro- 
gen, was  injurc-d  within  three  days  and  killed 
within  46  days.  With  lower  oxygen  content 
in  the  soil  ateUMgdiere  injury  and  death  are 
■tin  more  prompt*  BtHtoinpwun  hsIiaTes  sol)* 
Btantially  like  CoUus,  except  that  the  period 
between  initial  injury  and  death  is  shorter. 
Nerium  is  much  more  resistant  to  oxygen 
dspii'vstion*  With  a  soil  atmoapheie  of  pare 
nitrogen,  injuy  mui  flrst  apparent  in  the 
shoot  after  26  days.  An  atmofiphcre  of  50  per 
cent,  air  and  50  per  cent,  nitropen  had  pro- 
duced no  perceptible  injury  in  45  days  when 
4ie  «9eiiaient  was  stopped.  Dilution  of  fhe 
Mil  atmoqiheie  with  carbon  dioxide  instead  of 
nitrofTPn  npponrcd  to  hnvo  n  like  effect.  "No 
evidoioe  was  obeerred  of  any  apecific  toxic 


effoct  of  carbon  dioxide,  though  such  an  effect 
in  not  excluded  by  the  experimental  results. 

The  most  intetesting  leeult  was  with  iSslaR, 
With  this  plant  entire  deprivation  ai  oxygen 
appeared  to  be  without  injurious  effect.  In  an 
experiment  three  times  repeated  the  plant 
grew  normally  witfi  a  so3  atmosphere  of  pore 
nitrogen,  one  of  the  experiments  lasting  for 
ten  ■wtH^k?.  K<'i)lnccmpnt  of  the  nitrogen  with 
carbon  dioxide  and  the  use  of  various  mix- 
tares  of  csiiNm  dioxide  and  air  wero  also  witht 
out  peroeptible  effect.  It  appears  that  this 
species  of  Salix  is  quite  indep«'iident  of  the 
cotitent  of  oxygen  in  the  soil  atmosphere. 
That  the  respiration  of  the  root  cells  can  be 
anaerofaio  is  less  oertsin,  but  is  strongly  sog- 

gefted  by  tlie  data. 

Tho  two  scries  of  experiments  outlined  are 
eulBcient  to  show  that  different  species  of 
plants  may  diAer  marlcedly  in  "disir  Mspoose  to 
variations  in  the  composition  of  the  sofl 
atmosphere,  and  hence  to  changes  in  soil 
aeration.  The  effects  of  diminution  of  oxygen 
are  manifest  and  the  tesolts  wilb  OpwntU 
indicate  a  direct  and  specific  effwt  of  carbon 
dioxide  in  addition  to  the  elfoct  of  the  dila- 
tion of  the  oxygen. 

Thongb  many  details  are  lacking  it  is  knoim 
that  the  composition  of  'tiie  soil  atmosphere  is 
neither  the  same  as,  nor  so  constant  a?,  the 
compoaition  of  tho  general  atmosphere.  The 
psesenee  «f  living  matter  in  tiie  soO,  inelnding 
baeteria,  fongi  and  protosoa,  as  wdl  as  the 
roots  of  hifrhcr  plant?,  tends  to  derrcane  the 
oxygen  of  the  soil  atmosphere  and  to  increase 
its  oentent  of  eatbon  dioxide.  DoobtileBB  tiiaie 
are  chemical  reactions  aSSOeisted  with  the 
decay  of  dead  organic  matter  and  whieli  have 
the  same  or  similar  results.  This  tendency  to- 
ward impoTeriahment  in  oxygen  and  enrich- 
BMDt  in  earbon  dioxide  must  be  oountstaeted 
by  diffusion  between  the  soil  atmosphere  and 
the  general  atmosphere,  assisted,  no  doubt,  by 
changes  in  barometric  pressure  and  in  tem* 
peratore  of  soil  and  a!r.  The  importanoe  of 
Ihese  assisting  af^enci^  is  difficult  to  estimate 
but  the  effect  of  d-*T'i  •  alone  has  been  ^bo^t-n 
by  Buckingham' t   1  ■  i  >ctremely  slow.  i>oubt- 

1  Bullatin  26,  U.  S.  Bureau  of  Soils  (1904). 
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leaa  in  normal  cnses  the  floil  atmot'TihpTo  is 
always  slightly  higher  in  carton  dioxide  and 
slightly  lower  in  oxygen  tiian  la  1h»  gonflral 
atmosphere.  Since  the  di£Fasieii  Jfoomrn  are 
effected  rery  markedly  by  the  nvernfTR  size  of 
the  interspaces  between  the  soil  particles,  the 
difference  in  composition  between  the  toil 
atuoiiplMK  and  thoffenonl  atmoaphcm  will  ba 
preatost  in  tlie  soils  of  fine  tcxtiiro  and  least 
in  those  of  coarse  texture.  The  similar  effect 
of  the  soil  water  is  obvious,  especially  the 
eSBOk  of  iha  water  enetinff  aa  fflma  about  tiia 
grains  in  diminishing  tlic  i^iia  of  tbe  ipaooi 
availahle  for  g&a  diffusion. 

The  ecological  bearing  of  these  facts  is 
manifnit.  Although  defloiency  in  aeration  haa 
frequently  been  suggested  as  an  agricultural 
difficulty,  or  as  the  reason  why  certain  spccios 
do  not  grow  upon  soils  of  heavy  texture,  it 
doee  not  appear  ttiat  this  aoggeition  haa  had 
any  x  a  I  eaparimeatal  basb,  nor  does  it  teem 
to  Iiave  been  appreciated  that  differant  species 
may  have  great  differences  in  the  oxygen  re- 
qoirement  of  their  roote  and  widely  variant 
laeponoee  to  diffennoes  in  soil  aeration,  re- 
8pon«(^  which  nppcnr  to  be  quite  as  specific 
and  significant  as  the  responaes  to  tempera- 
tare  end  to  available  water  wfaioh  form  the 
present  basis  of  ecological  classification.  The 
iinf>orfflnce  of  root-habits  in  ccolotjy  has  long 
been  recoguieed  on  the  basis  of  their  char- 
aotoriatio  and  qwoiflo  reaction  to  the  features 
of  tiia  soil  aBwroaanent  included  under  tem- 
perature and  venter  rehitions.  Thus  it  has 
bpen  shown  that  tlio  general  distribution  of 
the  cacti  aa  a  family  is  clomsly  related  to  the 
tespOBBe  of  the  roola  to  the  temperature  of  tha 
ioiL  It  laeaat  ptobaUa  that  soil  aentkm 
must  be  added  as  a  factor  of  no  less  impor- 
tauoe  than  temperature  and  wat^.  Thus  in 
the  matter  of  loeal  diataribntion  of  eacti»  it  ia 
probable  that  the  rertrietion  of  this  family  to 
habitat?  which  have  a  relatively  well-drained 
soil,  in  which  the  accuniulution  of  carbon 
dioxide  during  the  season  of  most  active  root 
growlk  U  prohaUy  relatively  ^igtit,  may  be 
owing  in  part  to  tin  inability  of  the  roots  of" 
these  forms  to  grow  well  in  an  ntmo<!pher© 
charged  heavily  with  carbon  dioxide.  On  the 


other  hni!d,  the  distribution  of  Prosopis  and 
Nerium  along  the  river  bottoms,  and  of  8aUtt 
in  awamps,  indioatea  that  the  presence  of  « 
relatively  la^ra  amownt  of  earbon  dioaddn  ia 

tho  soil  does  not  net  as  a  limiting  factor  to 
these  sj)ccics.  Apain,  Howard*  notes  that  the 
general  dibtributiou  of  the  gram  (chick-pea) 
aa  a  ercp  in  India  is  etoeely  aeeoeiated  with 
tiui  fact  that  tha  roots  of  tV  '  ]  ecies  require  n 
relatively  hirsrc  amoTint  of  air.  It  accordingly 
occurs  only,  or  mainly,  where  the  soil  and  the 
qnrtem  of  oaltiTation  provide  an  amount  of 
air  soffinttt  for  its  root  growtib 

In  many  deml-arid  ref^ions  the  physiog- 
raphy is  such  that  there  are  relatively  larpe 
and  ghaUow  basins  without  outlet,  the  central 
portfona  of  whidi  ass  flooded  dating  rainy  aen* 
sons  but  are  dry  for  most  of  the  year.  TTsu- 
ally  the  central  flats  or  pUyas  of  mich  basins 
have  soils  composed  largely  of  fine  sUt  or  (day, 
and  wUoh  pnddia  easily.  It  is  ehaiwtafiatie 
of  these  playas  that  they  are  void  of  plant 
life  durinp  all,  or  most,  of  the  year,  and  that 
no  perennials  are  to  be  found  in  the  lowest 
places,  even  when  no  eamees  aaenmnlation  ol 
salts  in  the  soil  has  occurred.  It  is  here  sug^ 
gested  that  the  probable  reason  for  the  absence 
of  plant  life  on  such  playas  is  directly  trace- 
able to  iusuihcieut  ttoil  aeration  at  the  time 

when  tha  soil  is  suitably  moiat  and  of  a  teaii> 

perattire  suitable  for  the  growth  of  plants* 
It  is  interesting',  also,  that  around  such  plnyna 
the  plants  frequratly  occur  in  well-marked 
bands  or  cones.  Where  the  sones  are  found 
there  is  probably  little  differenoe  in  the  avnil> 
able  moisture  or  the  soil  temperature  and  it  is 
suggested  that  the  zonal  differentiation  may  be 
a  result  of  unlike  response  of  the  roots  of  the 
plants  oomprising  the  sones  to  tha  atmoapibeKia 
of  the  soil.  Whether  zonation  ia  to  be  assooi- 
nted  with  the  relation  of  roots  to  the  soil 
atmosphere  in  places  outside  the  arid  regions 
remains  to  l>e  seea,  but  this  may  well  be  the 

W.  A.  OAMmir, 

2  TTrTTnr<l  and  Howard,  Btillotia  fH^  AglisallnaBl 

Bsseaieb  lastitnte,  Fosa,  1915. 
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SCIENTIFIC  EVENTS 

THB  WORK  OP  THB  AMERICAN  MUSEUM  OF 
MATUSAI.  HltmWT 

AccoRDrs'o  to  a  press  report  tlie  trustees  of 
the  American  Museum  of  Natural  History  de- 
cided at  their  annual  meeting  at  tbo  home  of 
Mr.  Haniy  a  VM  gnatlj  to  tmnden  iha 
scope  of  its  ^rork  in  aiding  industrial,  civil  and 
artistic  life  in  order  to  make  up  for  Rome  of 
the  foreign  deprivations  due  to  the  war. 

Bm«m>  m  xaaasr  AoMriean  trto  and  indus- 
tries bare  been  thrown  upon  their  own  re- 
Boxsr<^,  the  institution  will  intensify  its  ef- 
forts to  malce  its  collections  and  publioations 
widely  and  folly  amikUfc  A  feview  <rf  last 
yeai^e  wmk  noted  that  the  dUkalty  of  obtain- 
ing new  patterns  for  dress  fabrics  and  other 
textiles  from  abroad  has  sent  designers  to  the 
wmewiiii  etoraa  of  Amerioan  primitfw  and  In- 
dian  ait.  Mamifacturers  of  pottery  tad  other 
wares,  too.  aro  nendiqg  their  AmIhimmiw  |o  atody 
ancient  specimens. 

For  fbB  fBtoDSion  of  the  woik  the  traatees 
adapted  the  largest  budget  in  ita  Uatiny,  ap- 
propriating ^'lO^  TtDO  for  tbo  current  year. 
The^  subecribed  |60,000  among  themsdves  to 
make  iq»  a  defieit  in  the  maintenanoe  aoeoimt 
in  addition  to  $23,600  they  already  had  anb- 
acribed  to  plve  t<^  all  eniployoes  a  10  per  cent, 
bonus.  To  meet  the  hi/^her  cost  of  living  it  wiia 
decided  to  make  the  iucretujed  salaries  perma- 
nent on  a  ment  liaeia. 

The  ineoroe  from  the  Morris  K.  Jesup  en- 
(lowTnent  fund  for  1017  wa.J  given  as  $252,500. 
The  museum  has  received  all  but  10  per  ceut. 
of  the  $5,000,000  faeqnesty  and  expects  to  have 
tbe  foil  amoont  In  tiie  oomaa  of  tiie  pieeent 
year.  This  fund  is  used  endoslvely  for  scien- 
tific yneck,  caploration,  weoaich  and  publica- 
tion. 

Dr.  Henry  Faiifidd  (Mmm  anaonnoed  that 
sBBMiir  beqnaala  to  the  institation  was  one  ol 

$250,000  from  the  estate  of  Am  ^  T-\  Eno.  of 
this  city,  and  another  of  $100,000  from  that  of 
James  Gaunt,  of  England.  Special  attention 
la  to  be  gif«n  tkie  year  to  tiie  dspartnMnt  of 
anthnivolosy,  for  the  woik  of  which  in  the  last 
ten  joan  $45fi,0O0  has  be**n  expended. 

The  election  of  officers  resulted  as  follows: 


President,  Henry  Fairfield  Osbom;  First  Vice- 
president ,  Cleveland  H.  Dodge;  Second  F»c«- 
prendsn^,  J.  P.  Xorg au ;  Tnatwrw,  Henry  P. 
Davison^  and  Stentary,  Adrian  Iselin,  Jr. 
The  choice  of  trustees  for  the  class  of  1921  re- 
sulted in  the  reelection  of  Charles  Lanier, 
Anaim  W.  Hand,  Frederick  F.  Brewster  and  B. 
Fulton  Cutting. 

The  attendance  at  the  meeting  was  the  larg** 
est  in  the  history  of  the  institution.  Those 
present  were  Adrian  Iselin,  Jr.,  Joseph  H. 
Choftte^  Charka  Lanier,  Percy  K  Tyne,  T.  Da 
Witt  Cnyler,  A.  D.  Juilliard,  Arthur  OurtiaB 
James,  Cleveland  II.  Dodge,  John  B.  Trevor, 
Professor  Henry  Fairheid  Osbom,  Felix  "M. 
Warburg,  Ogden  Mills,  Dr.  Walter  B.  James, 
Hadiaon  Qtant,  Fnderid^  F.  Btewater,  B. 
Fulton  Cutting,  Archer  M.  HnntingtMi,  Heniy 
0.  Fxiok  and  Cabot  WanL 

HIOBXB  BDUCATION  IK  WA8HIMQT01I 

The  Washington  legislature  of  1915 
pointed  an  educational  commission  of  three 
members  and  three  representatives  to  make  a 
muvtgr  ot  the  eAiflatio&al  institutions  of  Wash- 
ington (State  Oollege  of  Wadungton,  Vwcfn^ 
dty  of  Washington  and  iSbb  tiiree  nonnal 
s<  h(<ols).  This  commission  scoured  the  B«rv- 
ices  of  the  U.  S.  Bureau  of  Education  in  ma- 
king the  snrrey»  the  readta  of  whiob  tvne 
recently  published  as  A  bnlletin  hy  the  Bunan 
of  Education.  This  report  recommended  the 
transference  of  the  graduate  work  in  engineer- 
ing and  pore  aeienee  from  1b»  state  ooUege  to 
the  university,  also  the  transfeveneo  of  several 
departrnentfi  from  the  (-ollego  to  the  nnirer- 
sity.  The  matter  was  brought  before  the  preii- 
ent  legislature  in  the  fonn  of  a  bill  putting 
into  effeet  the  immaions  of  this  report  This 
biS,  however,  failed  of  paasage  and  in  ita  stead 
a  substitute  bill  was  passed  providing: 

Sec.  t.  The  courses  of  inBtmetion  of  the  Uni- 
versity of  Washington  shall  embrace  as  exolosive 
major  lines,  law,  areUtflstiira,  fonitoy,  eonrnMNi^ 
journalism,  lihmry  oconoroy,  mstiao  aad  aORh 
nsutic  engineerm^  and  fisheries. 

i9s0.  $.  Tkt  ewss  of  inatmelieik  of  Oa  State 
CcTIPtfo  of  Washington  shall  embrace  as  exdnsive 
mojor  lines,  agneoltore  in  all  its  touwhss  and 
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Bubdivisioos,  vetarijuu'j'  medicioe  aod  «eouoBue  aci- 
floee  in  its  application  to  agricndtiira  and  laai. 

See.  4.  The  couraes  of  inBiruction  of  both  tbe 
tTniveraity  of  W:i<irmt:ton  and  (he  State  College  of 
Waaliingluti  abali  eiiibrtive  as  luajor  lines,  liberal 
aila,  poM  toiaikea,  pliannai^,  mlaing,  civil  ongi- 
nccring,  p!«?trical  engineering,  mechanical  engi- 
neering, chemical  ongioeering,  home  aoonomics,  and 
tt«  proftMianal  ttaiaiag  of  M^adiool  toadMta, 
pfhonl  siipfrr;?nr<?  and  school  superintendents. 
These  major  hues  shall  be  offered  and  taught  at 
aaid  iaslitntloBa  oafy. 

Sec.  5.  Work  and  instruction  in  medicine  whm 
introduced  ot  dovelopod  tliaU  be  offexod  aad 
taught  at  fha  TTaivegMit;^  of  WadUagton  aisbf 
Mr. 

The  bill  further  provides  for  a  joint  board 
of  higher  ciirriculii  <if  nini*  members  chosen 
from  the  presidents  and  rcgeuta  of  the  five 
State  institutions  of  higher  learning.  In  the 
ftttura  all  major  lines  of  work  taken  up  by  any 
institution  of  higher  learning  of  the  state  rnnst 
first  be  passed  upon  and  approved  by  a  two 
thirds  vote  of  said  board  of  higher  curricula. 

In  addition  to  thisb  m  act  was  passed  grant- 
ing  in  perpetuity  to  the  State  College  all  of 
the  federal  land  fornifrlv  nfldtted  to  the  state 
for  a  scientific  school  aini  lurthcr  provided: 

Bee.  8.  All  funds  granted  by  the  United  States 
govenuneat  aader  the  Morrill  act,  passed  by  con- 
grf»««<  anr!  approved  July  2,  1862,  together  with  all 
acts  aniendntory  thereof  and  supplementary  thereto, 
for  fha  support  aad  in  aid  of  eoOegos  of  agrieol- 

turo  anf!  inoclianic  arts,  as  weTl  as  03S]i»'riiiient 
stationa  and  farias  and  extension  work  in  agricol- 
tBN  and  homo  oeonoiiifao  In  eonneetion  with  odl- 
leges  of  agiiealtare  and  mechanic  arts  are  hsretliy 
aUetted  to  the  State  OoUege  of  Washhigten. 

OXAMTS  FOR  SCIENTIKIC  WORK  PKOM  TRX 
LOUTREUIL  FUND 

Nature  quotes  from  the  Comptes  rendm  of 
the  Paris  Aeadamr  of  Seienoos  tho  zepovt  of 
the  oonndl  of  tiie  Lontrenil  Foundation.  Tbe 
grants  allotted  sie  divided  into  tfafee  gwopo^ 

E&tablwhmenti  Mentioned  by  the  Teetator. 
— (1)  Museum  of  Natoval  Histoiy*  Two 
IhcwMsnd  franos  to  Ptolessor  Louis  Boulo  for 

the  contiimation  of  bis  researches  on  the  mi- 
gratory fishes  of  French  marine  and  fresh 


wutj  rs.  the  Salmonidae  in  particular.  Ten 
tbousaud  francs  for  refitting  the  maritime 
laboratoiy  of  the  IsLind  of  Tatihou  at  Saint- 
Vaast-La-Hougua  This  labontory  has  been 

ti«ed  ns  B  oonwntrntion  camp  since  the  out- 
break of  war,  and  considerable  damage  has 
been  done.  (2)  The  OolUge  de  I^anosu 
Seven  hundred  francs  to  E.  Oleor  to  flomfileto 
the  frl^'iirlfic  installation  for  which  an  alloca- 
tion was  made  last  year.  Four  thousand  three 
hundred  and  fifty  francs  to  Professor  Nageotte 
fw  the  parahase  of  apparatus  far  puisuing  his 
studies  on  the  regeneration  of  nerves.  Four 
thoiT^nnd  frnnc-i  to  M.  I'Ahb/-  Emisselot  for 
continuing  and  developing  the  experiments 
oommeneed  by  him  on  loeating  artOloiy  by 
sound.  (3)  Conseil  Central  des  Observatories. 
Fifteen  thousand  franes  tx>  the  Obsprratorr  of 
Paris  for  the  improvement  of  astronomical  in- 
struments applied  to  the  detenninatioin  of 
time.  One  thousiuid  five  hundred  francs  to 
thf  Ob«!f»rrntnry  of  ^farsi-illos  for  oiHurini;  the 
publication  of  the  Journal  dea  Observateurs. 
(4)  Soole  Nationale  7«t«nnaiie  tfAlfort 
Seven  thousand  franos  to  this  school  lor  the 
])iirc}iase  of  an  n'ppnrntiJ<»  for  kinomatocrraphic 
registration  and  projection;  this  will  be  of 
great  service  in  the  study  and  demonstration 
of  -various  moveraento  in  the  normal  or  patho- 
logical  state.  (5)  Ecolo  Nationale  V"6t^rinaire 
df»  Lyon.  Eight  hundr«>d  nnd  fifty  francs  to 
Charltjs  Porcher  for  the  purchase  of  iustru- 
mmts  to  be  used  in  his  rosottrohes  on  mfSe. 
Eight  hundred  francs  to  Francois  Maignon  for 
the  piirrha.^c  of  a  hnlnnw  and  a  small  hydraulic 
press,  to  be  used  in  his  researches  on  nutrition. 
(6)  Eoole  Nationale  YMrinaire  de  Toulouse. 
Five  thousand  francs  to  this  school  for  a  radio- 
logical iii'^tallatlon  to  be  usod  iu  the  diagnosis 
of  diseases  of  animal-^. 

EetablUhmenis  Nominated  to  the  CommUtee 
bit  fte  PnndmU  of  ih9  iteotbaif.— (1)  Oon- 
SSS  latoire  des  Arts  et  Metiers.  Four  thousand 
francs  to  Louis  Blaringhem  for  the  cre^ition 
of  a  typical  collection  for  the  determination 
and  dassifioation  of  the  woods  used  in  the 
asmmavtie  industry*  EW  tiunoand  fnuMS 
conditionally  to  James  Dantzer  for  tlie  crea- 
tion of  a  laboiatoiy  for  the  testii«  of  teatalea^ 
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fibers,  and  tissues  under  the  express  condition 
'tibat  the  Umon  d«  Syndicats  Patroiurax  de 

llodustrie    Textile    contributes   Hie  aame 

amount.  (2)  Ecole  Nationals  wSup^rictire  dea 
Mines.  Ten  thousand  franco  to  this  school  for 
ooinpletliiff  the  laboratory  insCallation,  espe- 
ciif'lv  as  r^ards  motive  power.  (3)  Lutitat 
Catholiqiie  de  Purls.  Two  tliousand  francs  to 
Henri  Colin  for  the  purchase  of  apparatus  not 
wnaUy  found  in  botanical  laboratories,  to  be 
used  in  bia  reMaiebea  om  tfw  eouditioiie  of  de- 
structiun  of  various  bacilli.  Two  thousand 
franc:^  to  Julc^  ITnmont't  for  purchasinpr  appa- 
ratus for  dotcruiiuiug  the  physical  coustauts, 
partieularlar  nfraetiTe  indieee,  of  tiie  neir  sub- 
ttances  he  Ims  discovered  in  the  iflycol  group. 

Tnrioiiv  Direct  TifqwHs  far  Oranis. — Ten 
thousand  francs  to  Jules  GarQou  for  the  prep- 
aration of  a  bibliosrapby  of  bibliographers,  a 
part  to  bo  used  in  making  an  inventory  of  the 
scientific  periodicals  contained  in  the  libraries 
of  Paris.  Three  thousand  francs  to  Guillaume 
Bigotixdan  £ar  ^  ematrnotkn  ol  in  angle 
oomparator  for  meamrias  tiie  wiation  wbieh 
the  angular  distanrn  of  t-wn  stnrs  mny  show  in 
a  short  interval  of  time.  Three  thousand 
francs  to  Henri  Bourget  for  his  researches  on 
astronomical  photometry.  Two  tiiousand 
francs  to  A.  Col.son  for  continuinpr  his  re- 
searches on  solutions.  Seven  thousand  francs 
to  Augustin  Mesnager  for  improving  the 
equipment  of  the  laboratory  for  testing  ma- 
torials  under  his  direction  at  the  Ecole  dee 
Ponts  et  ChausR^.  Two  thousand  franca  to 
Jules  Glover  for  continuing  his  researches  on 
tdei^otty.  Soran  thousand  francs  to  Louis 
Joblin  to  complete  the  publication  of  his 
studies  rclatinjr  to  the  material  collected  in 
the  second  Antarctic  voyage  of  Jean  Charcot. 
Uto  thonaand  franea  to  the  8oei<t6  de  Doou- 
raentation  Pal^ontologique.  Two  thotisand 
{rwnv-i  to  .T.  M.  R.  Siireonf  for  n^'sistillg  the 
publication  of  his  work  on  horse-llies. 

The  total  amoimt  in  grants  is  115,200  franoa. 


SCOBIITIFIC  NOTES  AND  NBW8 

Ds.  Viufoii  It  SuPHER,  for  many  years 

chief  assistant  nt  the  Lowell  Observatory, 
known  for  his  4>ectroaoopic  reaearchea,  has 


been  appointed  director  of  the  Lowell  Observ- 
atory in  succession  to  the  late  Percival  Lowell. 

Pbofessok  Qeorge  8.  AIolek,  of  the  depart- 
ment of  pbyaiea  of  OorneH  Unireedty,  will  re- 
tire from  acti^  ser?ioe  at  the  end  of  the  aea- 

demie  year. 

At  a  meeting  of  the  Kumford  Committee  of 
the  Ameriean  Academy  of  Arts  and  Science 
held  on  Fehmary  14»  1917,  the  following  gnutte 
for  reseiirehes  in  lij^lit  or  heat  were  made:  To 
Professor  ¥.  K.  Kichtniyer,  of  Cornell  Fniver- 
sity,  five  hundred  dollars  iu  aid  of  his  re- 
searohea  on  the  optioal  pioperties  of  thin 
films;  to  Professor  Korton  A.  Sent,  of  Boston 
University,  four  hundred  dollars  additional  to 
previous  appropriations  in  aid  of  hie  research 
on  apeotnd  linea;  to  Kr.  Anoel  St  John,  of  the 
Worcester  Folytechnio  Institute,  two  hundred 
dollars  in  aid  of  hla  vaaearch  on  the  9eetKa  of 
X-rays. 

At  the  New  York  meeting  of  the  Botanical 
Sooiety  of  America  officers  for  1917  wese  an- 
nounced as  follows:  President,  F.  C.  New- 
combe,  University  of  Michigan;  Vtcc-preti- 
dentf  £.  W.  Oliv^  Brooklyn  Botanic  Gardenj 
IVsoturer,  £.  W.  SinnotW  Oonneeticnt  Agri- 
eultural  College  at  Storn.  B»  A.  Harper,  Co- 
luiabia  University,  l>eenmc  a  mcnilitT  of  the 
council,  and  also  of  the  editorial  Qpmmittee  of 
^  Amattean  Journal  of  Boianv.  The  rqpKS- 
sentatiTO  of  the  American  Phytopathological 
Society  on  the  jouniid  eomraitt^-e  is  Profesjtor 
Aaron  G.  Johnson,  University  of  Wi.Meonsin. 

PROFESfiOB  Geosqe  Hayem  has  been  elected 
president  oi  the  Paris  *«*^<«M*ir  of  Medicine 

forma 

The  Janssen  priae  of  the  Paris  Academy  of 
Science'*  lia.s  been  awarded  to  MM.  Ch.  Fabry, 
Henri  Buisson  and  Heniy  Bourget,  for  their 
meoarehea  on  Hm  determination  of  tiie  t«n- 
patntnie  and  ersluatlon  of  the  atomic  wei^ts 
of  the  unknown  gases  in  the  nebula  of  Orion. 

"VTe  learn  from  Nature  that  the  president  of 
the  British  Board  of  Agriculture  and  Fisheries 
has  appointed  a  committae  of  raprosontati've 
agriculturists  to  adrise  him  on  questions  aris- 
ing: in  wnnection  with  tlie  inereji><'d  produc- 
tion of  food.  Tlie  committee  is  constituted  as 
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follows:  The  Right  Hon.  B.  £.  Prothero 
(ehaimtii),  ilM  Bigiit  Hon.  Sir  Ailwyn  E. 

Fellowee  (vicc-ohaimian),  tlio  "RiRht  Hon.  F. 
D.  Acland.  tbo  liiplit  Hon.  Henry  Hobhouse, 
the  Huu.  Edward  G.  Strutt,  Sir  Sydney  OUvicx 
(boftvd  of  agiioiiltaw),  Mr.  W.  W.  Berry  (De- 
velopment Commissioner),  Mr.  S.  W.  Farmer, 
Mr.  F.  L.  C.  Floud  (board  of  agriculture),  Mr. 
A.  D.  Hall  (Development  Commissioner),  Mr. 
8.  Sidiier,  Mr.  T.  H.  Miadlelon  (boerd  of 
egxienltiire),  Mr.  A.  Koscrop,  Mr.  H.  Pad- 
wick  (National  Farmers*  TTnioTi),  "Ntr.  R,  G. 
Peterson,  Mr.  G.  G.  Bea,  Mr.  £.  Savill,  Mr. 
LeaKe  Seott  end  Profc-or  W.  flomarrille.  Mr. 
£.  M.  Konstam  (who  has  joined  the  deport* 
ment  for  the  duration  of  the  war)  ie  the  eeore* 
tary  of  the  committea 

The  1B16  volume  of  the  AnnaU  of  the  Asao- 
(nation  of  American  Geographers,  which  has 
just  appeared,  contains  a  looff  dewriptive  art- 
icle by  Proft'swir  N.  M.  Ft'Tineman  on  "  The 
Piiygiographie  Divisions  of  the  Unitod  States." 
This  is  accompanied  by  a  map,  the  work  of  a 
eommittee  of  the  aewMaetum  oonnstiBg  of  Pro- 
fessors Fonnomnn,  Blackwelder  and  D.  W. 
Johnson  nnd  Messrs.  Campbell  and  Matthcs, 
of  the  U.  S.  Geological  Survey.  Separates  and 
oopiee  <rf  the  nap  may  be  ohteined  on  epp]iee« 
tion  to  Bieberd  E.  Dodn  leereteiy,  Weddnff- 
ton.  Conn. 

Professob  Lafayette  B.  Mekdel,  of  Yule 
University,  addressed  the  Sigma  Xi  Society 
of  tiie  UniToraity  of  Ohieego  on  Febrneiy  S, 
and  also  spoke  to  the  students  of  die  uniTonity 

on  thr  «»nl)j(H-t  of  "  Nutrition." 

Dr.  Harrv  X.  lIoi.MF.s.  hrnd  of  the  depart- 
ment of  chemistry  at  Oberlin  College,  lectured 
recently  on  "  The  Formation  of  Crystals  "  at 
the  Mellon  Institute  of  the  University  of  Pitts- 
Inir^li ;  Franklin  Institute,  Pluledelphia»  end 
the  Joliiis  Hopkins  Fiuversity. 

,SL:iti;F.oN-Gi?>;Ki{AL  Sia  G.  H.  Makins,  deliv- 
ered the  Uunterian  oration  before  the  Boyal 
OoUeie  of  Suvseone  of  Bnglend  on  Wednee- 
day,  February  14,  his  subject  being  the  influ* 

ence  exerted  by  the  military  exfw^riejioe  of 
John  Hunter  on  himself  and  on  tiie  military 
■oifeon  of  to-dey. 


Ch  February  28  the  Geological  Sodet^  of 
London  will  apun  heve  the  opportonity  ef  tMe* 

cu.ssinp  the  Piltdown  man.  The  late  Charfee 
Daw.son  had  discovered  further  remain?  about 
a  mile  away  from  the  original  locality,  but  in 
giefd  ol  the  eeme  ece.  Theae,  ^vldah  oonriet 
of  a  molar  from  the  lower  jaw,  a  fragment  of 
the  occiput,  and  a  i)art  of  a  frontal  including 
some  of  the  orbital  maigin,  will  be  laid  before 
the  nwelu«1v  Dr.  A.  Smith  Woodmid. 

A  xoviMsirT  has  reeently  been  initiated  to 
institute,  at  the  Findbury  Technical  College^ 
a  reference  Kbmry  of  chemical  books  in 
memory  of  the  late  Professor  Baphad  Meldola, 
FJLS.,  who  fonnerly  pnuded  ow  tiiie  eehool 
of  epplied  *J*yla^»y, 

Charle>  J.  Wnan,  professor  emeritus  of 
Mnthomatic.^  at  Harvard  UnivereilT',  died  end- 

dfiily  on  Fehruary  12, 

Mk.  John  Tebbutt,  of  Windsor,  New  South 
Wales,  wbcare  he  oondncted  an  observatory,  has 
died  at  the  age  of  eig^hty-two  yeeii. 

TifK  dcfith  in  Kio  Janeiro  is  announced  of 
Dr.  Odwaido  Crux,  director  of  the  Oswaldo 
dnis  Institate  of  Pethokgy  and  Beoteeiology* 
Dr.  Cnie  irae  fonaecly  director  of  the  Braatlien 
aanitary  aervio& 

The  oprinfr  meetinfr  of  the  American  CJhem- 
ical  Society  will  be  held  in  Kansaa  City,  April 
10-14,  The  program  will  be  ttrenged  ea 
fiolknn: 

Tuesday  niglit,  April  10 — couiicH  meotinj;. 
Wednesday  morning,  April  11 — ojwning  seaaion. 
Wednesday  aftenraon,  April  11— epeniag  sossioni 

continued,  or  s»e<  t'uin  ineeting.s. 
Weda«s<lay  night,  April  11 — smoker. 
Thondey  morning,  April  It— ssetion  nesttngs. 
Thursday  afternoon,  April  12 — section  meetings. 
Thursday  night,  April  12 — banquet,  or  open. 
Friday  morning,  April  13 — section  meetings. 
Friday  afternoon,  April  13 — excuntoaa. 
Friday  niglit,  April  13 — ^banquet,  or  open. 
Saturday  morning,  April  14— cxcursioii.s. 

The  Geological  Department  of  the  British 
Mufleum  baa  leoently  reoeived,  limngh  ^ 
John  Eagleromc,  KC.M.G.,  an  interesting 
series  of  vertebrate  remains  from  early  Terti- 
ary beds  in  southern  Nig^ia.  These  include 
a  huge  oerinate  bird  {Qio«adwfmi  ta^itmrnm 
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Andrews,  1916)  remain*  of  leathery  turtle, 

and  jaws  of  a  primitire  Zeaglodont,  showing 
approximation  to  a  crcodont  dentition. 

Dr.  Hknbt  J.  Bbhklbt,  dinical  professor  of 
p^ychiatiT  in  fhe  Jolmi  Sopldiis  UniTeni^, 
hM  presented  tha  lilmxy  with  a  number  of 

rare  and  valuable  medical  books,  dating  from 
the  sixteenth,  serentecnth  and  eighteenth  oen- 
tOfiM. 

Br  oonnae/daa  wiih  tiie  presentatfam  on  Jan- 
uary 20  of  ft  loving  cup  to  Hr.  Thomas  A. 
Forsyth,  one  of  Vnc  founders  of  the  Forsyth 
Dental  Infinimrj  for  Cbiidreu,  Boston,  the  in- 
stitution was  open  for  ptibUc  inspection,  both 
formoon  and  aftemooi^  as  it  as  to  be  known  as 

Forsyth  Day."  Routine  work  as  well  as  sjie- 
fial  features  were  shown  in  all  dcpartnicnta. 
In  the  orthodontia  department  special  cases 
were  shoio,  and  in  the  emgioal  dopartment, 
special  operations  were  conducted  by  Dr.  Wil- 
liam E.  Chenory.  Fiftocn-minnte  lectures  by 
John  D.  Adams,  M.D.,  and  Isadore  Coriat, 
ILD^  were  giTen  on  niligeeti  of  intmeat  to 
dentists  at  11:30.  A  research  hboratoiy  ex* 
hibit  was  given  from  2  to  4  p.m. 

Two  skeletons  of  the  duck  bill  dinosaur  were 
lost  to  science  with  the  sinking  recently  by  a 
Geaenen  laider  of  the  aliip  Mont  Temple,  ac- 
cording to  Charles  H.  Stembeil:,  of  Lawrence^ 
Kans.,  who  found  the  hones  in  the  rod  deer 
ooujitiy  in  Alberta,  Canada.  The  prehistoric 
^pecimfflM  were  thirty-two  feet  long  and  were 
Wing  sent  to  the  British  Museum.  They  filled 
twenty-two  boxes  and  weiphed  20,000  pounds. 
When  the  shipments  failed  to  arrive  in  Eng- 
land, an  inquiry  was  made  hf  Mr.  Sternberg 
and  he  received  word  from  tfie  Oanadian  nO« 
load  offlciala  of  the  fate  of  tiM  ehipmait 

The  United  States  Department  of  the  In- 
t«?rior  has  deaifrnated  Jlinnesnta  as  one  of  the 
three  states  where  mining  experiment  stations 
aie  to  be  eataUiahed  within  a  year.  The  gm- 
enunoiit  win  appropriate  $25,000  annually  for 
the  support  of  sueh  a  station  and  the  state 
must  supply  the  building.  The  regents  have 
aifeed  £w  $17B,000  lor  this  purpose.  There 
are  to  be  ten  such  stations  ettaiUiahed  even* 
tually.  Minnesota'a  importanee  aa  a  mining 
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state  has  caused  hav  to  be  adeetad  aa  one  of 

the  first  group. 

The  TTnivergity  of  Toronto,  throufrh  the 
Antitoxin  Laboratory  in  the  Department  of 
£^6n«^  haa  xecent^  been  tiie  teeipient  of  a 
gift  from  Colonel  A.  E.  Gooderham,  Toronto^ 
of  a  farm  of  fifty  acres  on  win  eh  have  been 
erected  model  stables  and  laboratories  for  the 
woilc  of  the  laboiatoty.  The  Talne  of  tiie  gift 
exceeds  $60,000,  and  the  fam  ia  aitnated  within 
twenty  miles  of  Toronto.  It  prepf  »-(«?  nil  the 
public  health  biologic  products  supplied  free 
by  tiie  Ontario  govecnmaot^  throogfa  ite  boaid 
of  health,  including  diphtheria  and  tetanua 
antitoxin,  anti-mcninfritis  gerum,  the  PasteuT 
Treatment  and  smallpox  vaccine.  The  labo^ 
ratory  also  pr^res  all  the  tetanus  antitoxiq 
uaed  hj  tibe  Canadian  Ezpeditiooaly  Foroeo. 
Thr  d:rr.-tor  of  the  laborat<^ry  is  Br.  J.  Qi, 
Fitzgerald,  associate  professor  of  hygiene^ 
University  of  Toronto. 

The  Hon.  Albert  Johkson  writes  from  the 
United  Stataa  Houae  of  BqpwentaUTea; 

I  tried,  Immediately  on  tbe  epening  of  the  sea* 
(don,  to  obtain  a  hearing  for  Hoase  Bill  528,  for 
the  diseontinuanee  of  tbe  Fahreabeit  thermoinetar. 
W&  ealj  SS  wocfchig  day*  bstwecn  Jaenaiy  1  aed 

March  4,  it  is  evijcnt  that  not  only  thi.s  hill,  hnt 
many  other  important  bills  will  have  no  chance  to 
some  up  for  aetioe.  The  Tisartiig  Iwfoie  tbe  eom* 

mittco  wmild  have  to  he  repeated  at  the  next  ses- 
sion, when  tbe  eonposition  of  the  committee  may 
be  diffoHsitt  Iba  new  eoamiittae  might  be 
influeiieed  to  some  OKtaiit  by  the  report  of  its 
predecessor,  bat  such  reinforcement  of  the  argu- 
ment ia  hardly  needed,  and  vonld  at  best  be  of 
little  weight.  It  seems  to  me  that  any  advantage 
thus  to  be  gained  woiiM  h.'irdlv  vi^^ifv  the  luhor 
of  getting  the  committee  together  at  a  time  when 
Ha  tMnbets,  Hke  myself,  ate  otenAsfaBM  with 

other  prPHsinp  work.  In  the  now  Conprrc??,  the  hill 
will  have  to  be  reintrodueed,  either  at  tlie  special 
session,  iriiieli  now  aeena  a  probaUlity,  or  at  tte 
regular  session.  I  shall  then  make  an  effort  to  ob* 
tain  a  hearing  with  the  least'  posalble  delay. 

TuK  chemical  industry  in  Ens.-Ia  hna  re- 
ceived great  impetxis  from  the  war,  and,  ac- 
ooiding  to  C&mmere«  Beports,  quoted  by  the 
Journal  of  the  American  Medical  AaaodatieBt 
a  number  of  works  have  already  been  eraeted 
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and  many  others  are  projected.  Among  thorn 
is  n  formnldchyde  factory  at  Vetluga,  and  a 
technical  laboratory  for  the  production  of 
lanolin,  naphttialeiu^  at  Boatov;  A  laxge 
company  has  been  formed  at  Moscow  for  tlie 
prodtiftion  of  c^k<^-V)f*nzol  products  and  at 
Tomsk  a  chemical  factory  is  projected  for  the 
makuv  ^  medical  chamieala.  Senval  new 
WoAb  for  making  sulphuric  acid  linTe  been 
erected  in  the  Volga  region,  in  tho  Donets 
basin,  in  the  Cuucaaua  and  in  the  Urals.  Mir- 
rors,  lenaea  and  other  optical  inatrumenta, 
thcriBometer  tubing  and  ohemioal  glass,  for- 
merly imiM)rted,  are  now  being  made.  Thrre 
is  a  large  demand  for  microscopes  and  other 
acientifio  appaxatm*  aa  wtSl  aa  lor  artidfla  foar 
medical  and  atngical  vie. 

At  a  meeting  of  the  board  of  manacrers  of 
the  Cold  Spring'  Harbor  Biological  LnViorntory 
of  the  Brooklyn  Institute  of  Arts  and  Sciences, 
the  completion  of  an  endowment  of  |96^  for 
tba  Uboiatory  was  announced.  The  principal 
donors  are:  Mr.  W.  J.  Mathcson,  ostato  of  Col- 
onel Robort  B.  Woodward,  Mr.  Walter  Jen- 
nings, Mr.  A.  A.  Bealjr,  Mt.  An^net  Heokscher, 
Mr.  Cleveland  H.  Dodgo,  Mr.  I/:.uis  C.  Tiflfany, 
Mr.  Houar.I  C.  Smith,  Mrs.  E.  H.  Harriman, 
Colonel  T.  S.  Williami,  Mr.  Heiuy  F.  Noyes, 
Mr.  Albert  Strauaa  and  Mr.  Donald  Scott  It 
ia  cocpeoted  ^t  the  laboiatoiy  will  now  bo- 
come  oiHt  of  the  four  fundamental  depflrtments 
of  the  institute,  and  will  be  under  the  special 
care  of  a  governing  oommittee  of  the  troateea 
of  the  iostitnte. 

AimmiTOH  New  YoHc  was  not  included 

among  the  states  where  a  serious  fungous  dis- 
ease of  poplars  was  reported  by  the  federal 
authorities,  the  State  OoUege  of  Acrienltae 
at  Ithaca  aonoonces  that  the  disease  has  been 
found  on  Long  Lsland.  This  disease  is  sim- 
ilar iu  appearance  to  that  which  destroys  the 
chestnut  trees  and  may  be  found  <ni  any 
i^eeiea  of  popiaia  or  oottoawooda.  Tveae  at- 
tacked by  this  fungua  show  cankers  or  de- 
pressed areas  iu  the  bark,  which  spread  rapidly 
and  often  girdling  the  twig,  limb  or  trunk  of 
the  tree  and  killing  the  port  abore  the  canker; 
the  trees  bi'conie  ragged  in  appearance  and 
finally  die.    This  is  especially  true  of  the 


LoniI)ardy  poplars  so  often  planted  in  row3 
along  highways.  The  fungus  which  causes 
this  disease,  according  to  the  authorities,  was 
imported  fnm  Europe^  and  ie  cipeoially 
severe  on  stored  and  transplanted  nursery 
stock.  The  centers  of  infection  appear  to  be. 
in  every  case,  either  certain  nurseries  kuowu 
to  contain  dieeaaod  treea»  or  pointi  wliera 
poplars  frotTi  such  nurseries  have  been  planted. 
Residents  of  New  York  who  think  their  trees 
are  affected  by  the  disease  may  rcc^ve  exact 
infonnation  by  eendinf  aamplea  to  the  depui- 
ment  of  plant  pathology,  New  York  StatO  Ool- 
lege  of  Agrictilture.  Ithaca,  New  York. 

TiiK  Rizzoli  Ortliopedio  Tnstittit«  of  Bo- 
logna has  inaugturatcd  an  exposition  of  ortho- 
pedio  i^lianoee,  to  be  lufld  at  Bologna  in  Feb- 
ruary onder  Ihe  auq^ioee  of  the  national  fed^ 
erntloii  of  committee?:  engaged  in  welfare  work 
for  blinded,  mutilated  and  crippled  soldiers. 
The  institute  has  announced  a  prize  of  5,000 
lire  for  the  best  appliaiuwh  and  ia  urginc  otheni 
to  eoUeot  foada  for  additional  prises. 

Pbofessor  L.  C.  KARPnfSKi  writes  that  the 
first  volume  of  the  "  Nouvelles  Tables  tri^- 
uomctriques  fondamentales by  Professor  H. 
Amiofti^  of  Paiii»  mentioned  in  a  seoent  re- 
view ia  SonDiCB  as  delayed  fay  ib»  war,  ap- 
peared in  191  f»»  This  volume  of  341  pagea  -j- 
Ixviii  pages  includes  the  sines  and  cosines  for 
each  one  hun^bedth  of  the  <iaadrant  to  90 
decimal  places,  for  each  9  minutes  to  17  plaoal^ 
and  for  caidi  10  aaoopdi  to  16  dooimale 

UNIVERSITY  AND  EDUCATIONAL 
MXW8 

A  OUT  of  $SOfiOO  from  ICia.  Geotge  Putnam 

to  TTiirvflrd  University  was  imnonnced  at  the 
last  meeting  of  the  president  and  fellows.  The 
money  will  be  used  to  establish  a  fund  in 
memoiy  of  Mn.  Putnam'a  btottier,  Jamee 
Jn  civ  son  Lowell,  and  the  income  will  be  used 
for  the  purchaae  of  booka  for  the  college  li- 
brary. 

Thirty-fous  thoiisand  guineas  iiave  been 
aubeeribed  to  the  Soulh  Walea  VniTecaity  Goit- 
Icgc  for  the  exteoaion  of  frimtiflfl  and  teab< 
nical  education. 
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Tn  University  of  Stockholm  has  receivod 

from  Mrs.  Amandn  Eubfn  the  sum  of  50,000 
jcrouer  to  found  a  readership  in  ezp^imemtal 
loology. 

Hb.  B.  0.  OaovJKLL,  pcofeBsor  of  pathology 

and  baotoriology,  Univenity  of  the  Philip- 
pines, has  been  appointorl  diroctor  of  the  Grad- 
uate School  of  Tropical  Medicine  and  Public 
Health  of  that  unircrsitj.  This  school  gives 
eowraea  whidi  in  one  year  lead  to  iha  dogfee  ol 
Doctor  of  Tropical  Medicine  and  in  two  jmn 
to  Doctor  of  Public  Health. 

Dr.  H.  B.  FAKTHAif,  of  Christ's  Collef?e, 
Cambridge,  has  been  appointed  to  the  pro- 
feawinlup  ol  loology  at  tin  South  Afriean 
Sdwol  of  Mines  and  Technol(^;^  Johannes- 
burg, and  Dr.  C.  E.  Moss,  of  Emmanuel  Col- 
leige,  has  been  appointed  professor  of  botany  in 
the  same  inatitation. 

Wb  lean  from  Nature  iHaBt  Dr.  Jobanna 
Weaterdijk  has  been  appointed  associate  pro- 
fessor of  ijhytopntholojry  in  the  University  of 
Utreoht.  She  is  said  to  be  the  first  woman  to 
MosiTB  iDoh  an  ^ppointMant  bk  SUH^nd* 


DISCUSUON  AHD  COltRBSPOMDSNCB 

TRB  UMIT  OF  THE  SPECnUH  111  tBX  tfUTIt*- 
VIOLKT 

Ik  tike  AtirophyneA  Jewmd  for  Haroh, 
1.916^,  I  gave  an  account  of  my  work  in  the 
extremo  ultra-violet.  During  the  past  yenr  I 
have  continued  my  investigations  iu  the  same 
field;  the  results  have  not  been  oommeosurate 
with  lSb»  labor,  but  it  ia  perhapa  worth  while  to 
make  a  brief  rf>i>ort  of  tlieiu. 

I  have  not  clian>i:e<l  the  yeneral  design  of  my 
spectroMX>pe  but  1  have  replaced  the  100  cm. 
cratiag  hj  one  of  80  em.  radiiia.  thua  halTing 
the  light  path  and  considerably  reducing  the 
volnme  to  he  exhausted.  My  source  of  light  is 
stili  a  quaru  diachargo  tube,  but  1  have  so  al- 
tered the  deaign  that  the  end  of  the  easaSaiy 
oan  he  hnrasht  much  nearer  the  dit  of  the 
gpe<?troflcopp  than  before;  I  have  considerably 
increased  the  potential  of  the  transformer;  as 
before,  I  empby  helium  at  one  or  two  milli' 
mataa  pfearare  to  fill  my  ipeotiMoope  and 
diafihaige  tnbei 


The  net  result  of  theee  obangeB  ia  tiiat  I  have 

certainly  extended  tlio  spectrum  from  fiOO  to 
the  neighborhood  of  5in  Angstroms;  a  trace 
of  a  line  exiata  on  my  very  best  negative  near 
450  Angstroms,  but  it  is  far  too  faint  to  afford 

trustworthy  f»videnoc. 

From  time  to  time  during  the  past  five  or 
six  years  I  have  tried  Wood^a  miniature  arc  in 
Tuenum,  and  a  variety  of  -vaenum  qpark  ar^ 

rangcments,  rowntlv  I  have  repeated  the  more 
promising  of  these  experiments.  None  of  these 
sources  appear  to  yield  lines  iu  the  most  re- 
f  rangiUe  region.  Helium  eontinuea  the  moat 
protnisinpr  source.  TiieodobK  LtKAV 

Jtrns&son  Puysicai.  Laboratoet, 

HaBVABD  TjNIVBtaiTT,  OiOTMPea^ 

Febraaiy  14, 1917 

THS  FOUNDATIONS  OP  DYNAMICS  AND 
DADOURIAN  S  ANALYTICAL 

MECHANICS 

My  attention  was  called  recently  to  a  review 
of  the  aeoond  edition  of  my  "Analytical 
Mechanioa**  by  Professor  B,  W.  Eeitger, 
which  appeared  in  Science  (N'o.  1130)  la>it 
summer  when  I  was  in  the  mountains  and  did 
not  see  it  The  zerieir  on  the  whole  waa 
favorable  and  would  not  have  tempted  the 
author  of  the  book  to  makp  an  answer  at  thia 
late  date  were  it  not  for  the  fact  that  the  two 
qnestiona  raised  by  llie  reviewer  bear  upon  the 
foundations  of  the  scienoe  of  mechanica. 

Tlie  first  of  these  h  directed  apninst  my 
direct  application  of  the  laws  of  vectors  to  the 
directed  magnitudes  of  mechanics: 

BflfoTO  ws  apply  tbe  law  of  veotar  addiiioiB  to 

any  kind  of  quantity,  ought  we  not  first  assure 
oarMlT«8  that  the  parallelogram  law  holds  for 
tlMse  quaatitlflat  Blnoe  foree,  for  inttanee,  ia  a 
directed  qmntity  (italics  are  mine)  does  it  ftdlow 
that  tbe  paiaUalogram  law  holds  for  forces  t 

I  would  answer  both  of  those  qncstions  in 
the  affirmative.  We  have  no  right  to  apply 
veotdv  operatuKDS  to  "any  kind*  of  qiuntity* 
We  OQ^t  to  assure  oorselveB  that  the  quan- 
tity in  qx:c«rtion  is  a  **  directed  quantity  "  be- 
fore treating  it  as  such.  But  having  once 
aasured  onxeelvea  of  thia  iMt  we  nesd  not 
hesitate  to  apply  to  it  the  paialMqgnm  law 
oar  nr  other  law  of  dizeoted  qnantitiea. 
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"Vector  nlfiftra  is  the  fscience  of  directed 
lines,  or  displacements,  in  space  as  ordinazy 
•Igtbift  is  the  Mienee  of  vauimB.  W«  do  not 
Inaitate  to  apply  the  laws  of  ocdiiiMT  algebra 
to  quantities  which  can  he  rerrp-^puted  by 
numbers,  we  need  no  wore  have  auy  compono* 
tion  about  applying  the  laws  of  Teoton  to 
qoantitiM  which  oan  be  represented  by  di> 
rccted  lines.  The  cxprf"!.9ion  "the  law  of  par- 
allelogram of  forces "  is  a  provincialism  for 
wluch  tibere  is  about  as  little  justi&^ation  as 
them  mid  be  for  •  "law  of  the  edditioa  of 
apples"  in  arithmetic.  The  addition  law  of 
arithmetic  is  a  law  of  nnmbers  and  is  not 
peculiar  to  apples;  it  can  be  applied  to  applet! 
not  because  Ifaey  bare  eertain  desirable  prop- 
erties, but  because  they  can  be  counted.  Sim- 
ilarly, the  pfirallelograTn  law  h  a  law  of  dis- 
placements or  directed  lines,  and  not  at  all 
ehaneterietie  of  f  otoea,  but  it  oaa  he  applied 
to  foraei  beeanM  fiiese  have  among  other  phys- 
ical properties  those  of  direction  and  of  mag- 
nitiide  and  consequently  may  be  represented 
hy  diieetod  lines. 

This  is  the  pgreeise  point  of  view  which  I 
have  adopted  in  my  book  toward  the  directed 
magnitudes  of  mechanics.  After  giving  a 
dear  and  ooneiae  expoeitiiMi  of  tiie  Iswb  of  addi- 
tion and  resolution  of  irectors  in  the  first 
cliapter  I  have  applied  them  directed  quan- 
tities without  hesitation.  This  mode  of  pro- 
cedure is  not  only  oonreot*  but  it  is  straifliht- 
forward  and  simple^  sa  ihB  leyiewar  admits 
when  he  says: 

If  tho  author  is  correct  .  .  .  then  certairK  tho 
theory  tmderlTing  the  composition  and  resolution 
at  dirseted  qaaatities  beeonts  very  simple. 

The  second  qnostioii  ^riudi  Pktxfinsoir  BoUnw 
raises  has  to  do  with  my  formulation  of  the 
principle  nnderlyinpr  the  science  of  dynflinie«. 
In  my  book  1  have  based  dynamics  upon  the 
foUowiny  piiaeiple,  wMdi  I  haw  ealled  the 
aeOim  pnndfiU: 

The  vector  sum  of  all  the  external  actions  to 
wMch  a  system  of  partides  or  any  part  of  it  is 
■objsfli  a4  any  Insfeaat  vmIAm. 

A  patiide  may  be  aeted  upon  by  oQmv  par- 
tides  and  by  1H»  ether.  The  aetioa  of  one 


pnrticle  upon  another  particle  is  known  as  a 
force.  The  acticm  of  the  ether  upon  a  particle 
I  have  called  a  kineHe  reaction^  Therefore 
tin  actum  prineiple  statss 

iHiere  F  denotes  a  lovee  and  f  a  IdBstie  wr 

action.  The  kinetic  reaction  on  a  particle  is 
oppositely  directe<I  from  and  proportional  to 
the  acoderation  and  the  constant  of  j^por- 

tionality  ia  the  dianetoristio  oonataat  of  ^ 
paitide  known  as  mass.  llMrefbre  we  have 

Z(r-<-«i  a)=0. 

Commenting  upon  this  prinoipls^  Pkolossor 

Bettger  says : 

The  leiiewei  doss  not  wish  to  taj  that  the  aa- 
tter  Is  wronc  ^  Us  eooeeption.  AM  ha  irfshia  to 
eay  is  that  be  sotirSly  toUi  to  sfpseoiato  As 
thor's  point  of  ^ow. 

This  lack  of  appreciation  h  due,  it  seems 
to  me,  to  a  lack  of  dear  understanding,  indi- 
cated by  the  folknriiw  qnesticns,  of  ibB  natnte 
and  fanotion  of  the  kinetio  nsstimi. 

Why  ia  it  that  the  ether  acts  on  a  body  only 
when  it  is  being  accderated  and  not  wbea  the 
body  is  moving  with  omstaat  v^tdtjrt 

If  kinetic  reaction  is  the  action  of  the  ether  on  a 
particle,  and  if  it  is  the  same  kind  of  a  quantity 
as  force  (is  a  force  in  fact),  and  if  the  resultant 
f  ofse  F  astbir  *  paitide  and  the  ktosMe  isee- 
tion  q  are  alwajs  eqnal  in  magr^tiHo  >>nt  oppostte 
in  direction  (both  eqnal  to  ma  in  magnitude),  lAy 
la  ths  body  aot  to  eq^bitomf 

If  in  l2ie  first  of  tiMse  qnestioiis  the  tarrn 
'  why ia  nsed  in  the  metaphysical  sense,  there 
is  no  answer  for  it,  except  possibly  the  equally 
metaphysical  answer  "because."  On  the 
other  hand,  if  it  is  used  to  mean  ''liow  is  this 
fiiot  oorxdated  ivitb  otlisr  fiutot"  I  nodd 
state  that  the  answer  belongs  to  electrodynam- 
ics and  not  to  mnechaTiiea  and  would  refer  the 
reviewer  to  a  modem  treatise  on  ekctro- 
dynamies*  LoMnt^s  boolc  on  "EleetRm 
Theory,'*  for  instance^  whne  the  ipaastion  ia 

answered  at  Icnpth. 

Answering  the  second  question,  one  might 
stato:  "  The  body  is  not  in  eqailHwinm  for  lihe 
same  reason  that  a  particle  revolving  in  a 
eirde  is  not  in  stotio  eqpiilitorinm  in  spito  of 
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tlie  fact  that  the  so-called  '  ceutriiugal '  and 
'centripetal'  forces  actiug  upon  tiae  particle 
avft  lad  oppoaitelf  diTCatod."   I  am 

afraid  the  reviewer  has  overlooked  the  fact 
that  a  particle  is  in  static  equilibrium  when 
aad  only  wben  the  sum  of  the  forces  due  to 
oAer  material  bodki  aetiaf  upon  tba  p«rtiole 
equals  zero.  When  this  condition  is  not  satis- 
fied the  pnrticle  is  aecelerated  and  by  Tirttie 
of  the  acceleration  the  kinetic  reaction  comes 
into  play.  This  IdxMfeie  veMtiea  ia  •qnal  and 
opposite  to  the  resultant  of  the  forces  dnfi  to 
the  material  bodies.  If  it  were  not  for  the 
fcinetio  reaction  a  finite  force  would  have  given 
«  bodr  ^  infinite  milofli^  in  ft  finite  tima 

Tba  lOBiitic  reaction  is  of  the  same  nature 
■a  a  force  and  might  be  called  a  force,  but  that 
would  tend  to  confound  the  cause  with  the 
•fiBOt.  It  mffHd  fmihar  neoOMitete  changing 
ihft  ■tadament  of  the  conditions  of  equilibrim 
as  well  89  of  motion.  It  was  iu  orrlfr  to  keep 
the  old  concept  of  force  as  an  action  whidi 
oansai  acedawidon  and  to  distingniah  betwacn 
aanaa  and  aAiaet  that  I  refnunad  from  applying 
the  term  force  to  kinetic  reactions. 

The  concept  of  kinetic  reaction  is  not  new. 
It  has  been  known  to  other  authors  of  text* 
booka  of  maahanio  aa  emdr^ugal  foret,  ineriia 
force,  or  inertia  reaction.  The  thinpr  that  is 
T  r  v  tibout  kiiii'tic  rtactioii  in  my  book  is  the 
full  recoguition  it  receives  and  tho  clear  cut 
tNalmant  vhiob  differaitiataa  it  from  ae- 
celt  rnting  forces.  I  have  preferred  the  name 
kinetic  reaction  to  inertia  reaction  because  it 
is  juat  aa  much  an  acceleration-reaction  as  an 
inertia-veaotioii. 

I  claim  that  the  point  of  Tiair  which  I 
hare  adoiit^'d  in  my  book  has  important  philo- 
Bopliir  i!  and  pedajropical  advantages  over  tho 
comjuuu  point  of  view.  The  former  has  en- 
abled ma  to  diffaiantiato  batwaan  puidr 
gaomatrieal  laws  and  dynamical  principles,  be- 
tween kinematical  relations  and  d.vnamicnl 
equations,  between  what  is  fundamental  and 
idiat  ia  devivad  in  meehanioa.  I  batf»  poata- 
lated  a  single  dynamical  prinoipla  which  is 
not  only  .^iInple  and  sound,  but  is  correlated 
with  the  equally  fundamental  principles  of 
electrodynamics.    Upon  this  single  principle 


I  have  based  the  entire  subject,  deriving  from 
it  all  the  other  dynamical  laws  and  principles 
uad  m  elananteiy  machaniqi,  anah  aa  Niair- 
ton's  three  laws  of  motion,  the  principles  of 
the  conservation  of  enersry.  of  linear  momen- 
tum aud  of  angular  luoiiieutum. 

Bafine  oloaing  thia  oommnnicrtion  X  irauild 
like  to  call  the  attention  <^  t(»ehera  of  mechan- 
ics to  the  followinpr  principle  which  I  have 
introduced  in  the  second  edition  of  my  bo<^ 
and  haia  oallad  it  tha  aiviiZar  otffMii  pr«»e^,r 

Tha  factor  sum  of  all  the  external  angolar 
action  to  which  a  system  of  particles  or  aoy 
part  of  it  is  subject  at  any  instant  vanishes: 

2A^  =  0, 

or 

Z(O-H,)s=0, 

where  Q  denotes  the  moment  of  force  about  a 
given  axis  and  q«  denotes  the  moment  of  the 
Innetic  reaction  of  a  partide  about  tbe  aame 
axis,  the  latter  I  liave  called  tba  angular 
l  tn>  tic  rrardon.  Tliis  jjrinciple,  which  is  di- 
rectly applicable  to  rotating  systems,  is  equiv- 
alent to  and  derived  from  tba  aetioin  prindple. 

It  can  ba  easily  ahown  from  tiia  aqgidar 
action  principle  that  the  torque  equation 


holds  good  only  when  the  center  of  mass  of 
tba  moving  system  mmaina  at  a  ooostant  dis- 
taaoe  from  tha  axia  of  rotetion,  a  point  which 
hnR  eluded  most  authom  of  textbooks  of 

mechanics. 

In  condusion  I  iroold  etate  tbat  tiia  two 
action  priaeiplaB  aza  simpla  stetements  of  tba 
following?  two  sets  of  equations  used  in  gn- 

era!  d>  iiamic8. 

2(JC  — i)iz)=0, 

2(7  — mr)  =0, 

aw) --«(^— iim6i=0, 
X[«(r— aif)  —  y(.T  -  mx)  ] 

H.  M.  Dadouruh 

Tau  UNivsasm 

THE  SYNCHRONIC  BEHAVIOR  OF  PHALANGIDJB 

Pkoff.s-sor  H.  H.  Newman's  iiot«  in  a  recent 
number  of  SciENGB  reminds  me  that  in  IdOl  I 
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made  precisely  the  same  obeervatious  on  the 
behavior  of  colonies  of  the  same  q;>ecie8  of  har> 
Taatmoi  (PlulaiigidM)  in  the  naiffliboriiood  ef 

Austin,  Texas.    These  colonies  are  not  un- 

cotnmoii,  nostinp  in  masses  on  the  lower  snr- 
faces  of  ovurhaugiu^  rocks  aloug  the  canyons 

of  the  Oolonck  Biver  and  iti  tribntari«  and  in 

the  Edwards  Plateau  tt^on-  The  ooboar  de- 
scribpd  by  Newman  whs  unusually  larpre,  as  I 
do  not  tecaU  seeing  any  that  were  much  more 
than  a  foot  or  a  foot  and  a  half  in  diameter 
and  comprising,  perhaps,  between  two  and 
threp  htin<lr«'<l  in(lividu:lL•^,  The  rhythmic,  sim- 
ultaneous, up  and  down  movement  of  the  crea- 
tnm  on  tbdr  long  aenntiTe  Idga^  vhen  dia- 
tovbed,  is  very  striking.  Merely  approafthing 
ilie  spot  wli<  r  >  thr  Plialangids  are  congreffated 
ia  sufficient  to  aet  the  whole  assemblage  vi- 
brating. The  ttinralna  in  thia  oa«e  is  prob- 
ably the  air-current  pdNtdnoed  hf  the  anddan 
approach  of  the  observer  and  is  probably 
propagated,  aa  Newman  suggests,  by  contact 
among  the  interlaced  l^s.  In  many  cases  of 
aynchronio  bdiavior,  however,  other  atinniU 
must  be  assumed.  In  fircflit  s  the  initiation  of 
the  simultaneous  flashes  nmst  bo  due  to  optic 
atmroli,  as  it  is  in  people  endeavoring  to  keep 
in  step  with  one  another,  but  the  oontinnation 
of  the  cstjihlished  rhythm  would  seem  to  de- 
pend on  a  kind  of  "  Einfiihlung,"  Such  is  un- 
doubtedly the  impression  produced  on  one  who 
witnenea  the  rapid  whedinir  movementa  of  a 
herd  of  prong-horned  antelopes  on  our  western 
plains  or  the  flight  of  certain  hird-i.  Some 
years  ago  I  observed  that  pelicans  ilying  in 
aingle  file  over  tiie  Baj  of  Panama  ediibited  a 
very  pronounced  synehxoniam  in  the  beat  of 
their  wings.  Tn  tliis  fnso  I  •wnf  led  to  assume 
that  after  the  members  of  a  ilock  had  estab- 
lilhad  the  synchronism,  probably  by  visual 
afcimnli,  it  kept  vp  by  a  ibe  aeue  of 
rhythm  on  the  part  of  eaeh  indivftdoaL 

^  W.H.Wnu 

HOME  COMPLSTB  TITLES 

To  THE  Editok  or  SomrCE :  When  the  stu- 

dent  of  the  structure  or  the  functions  of 
animals  needs  to  consult  the  literat\ire  dealing 


with  any  form  on  which  he  has  worked,  he 
meets  at  the  outset  wiUi  the  difficulty  that  a 
laisPB  nmnber  of  papen  to  iriiidi  he  toma  fail 
to  show  in  their  titles  tiie  samaa  of  the  ani- 

mnl?  that  wero  used. 

In  view  of  this  familiar,  but  none  the  less 
unfortuiate^  atate  of  ailaira,  I  wieh  to  inquire 
through  your  cohmma  whether  there  is  any 
valid  objec  tion  to  the  suprresttOTi  that  authors 
in  some  way  incorporate  in  their  titles  the 
namea  of  the  animala  mad  for  their  inveati' 
gations. 

Tn  ^nmf  rase«  eommon  nnme?  would  an«wCT', 
but  more  often  the  binomial  Latin  form  would 
be  required.  Ia  the  case  of  Kttle  known 
forms,  and  especially  in  the  case  of  insects, 
it  w<  uld  hn  r>f  irreat  help  if  the  family  or  order 
were  also  given. 

Should  there  be  no  eerfoag  <||Mtae3a  to  the 
step  here  snggested,  the  imptovameiit  eonld 
enislly  lio  ijinniruratt'd  Tiy  the  conceTted  action 
of  the  editorial  boards  of  our  several  biolog- 
ical journals  and  those  heads  of  departments 
and  bureaus  through  wfaoee  hands  forthcoming 
nannsoripts  natmaQy  peas. 

TIembt  H.  Dokjunov 
Thb  WiaiAa  Institute, 
PBiLAifiuraaa,  Pa^ 
Febmaiy  8,  1917 


SCIENTIFIC  ROOKS 

Milk  and  Its  Hygienic  Relations,  By  Jan^t 
£.  LANK-OLATPOir,  M.D.,  D.60.  Longmans, 
Gteen&Oo.  1916. 

This  admirable  hook  has  been  published 
iinder  the  direction  of  ti»e  Medical  Research 
Committer  (National  Health  Insurance,  Eng- 
land). The  chief  aim  of  the  author  "  ia  to 
present  a  survey  of  the  existing  knowledge 
tipnn  such  aspects  of  the  milk  <ine>tion  aa 
hitherto  has  been  inaccessible  or  difficult  to 
obtain  by  moat  of  thoae  desiring  it." 

The  scope  of  the  book  includes  a  coneideia* 
tion  of  the  composition,  "biolopieal  prop- 
erties," and  cellular  content  of  milk;  the  nutri- 
tive Tahie  <rf  raw,  boiled  and  dried  milk;  the 
presenee  of  organisms  liable  to  cause 
and  milk-horne  ejndemies;  the  sanitary  pro- 
duction of  milk,  types  of  bacteria,  metiiods  of 
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hoaf  iug^  milk  nnd  the  pr(^senec  of  ptlihiQgailio 
bacteria  in  butter  and  cheese. 

IPcnaga  0O11MO8  hvn  boon  dnvB  upon 
liaustively,  and  complete  bililiognipihiw  «ra 
li8t<H]  Ht  the  end  of  oaoh  chapter. 

Of  sjiecial  interest  are  the  chapters  dealing 
wHih  the  nutritiTe  Talue  of  raw,  boiled  and 
dried  milk  in  infant  feeding.  A  strong  (»8e 
18  made  in  fjiv  r  r,f  boiltd  milk,  whicli  will 
be  a  matter  of  gratiilcation  and  confirmation 
to  pediatricians  who  are  championing  this 
MOM  in  Antenoa.  Tli«  «nd«nfie  for  dried 
milk  is  not  conrincing^  bat  in  gememl  ia 
favorable. 

The  chapters  on  the  production  of  milk  and 
]|«ihod«  Oomnunilr  Used  in  Hotting  Milk  » 

are  disajj  pointing.  In  the  former  wo  aio  nr* 
priced  t<)  learn  that  in  En^jland  "there  are  no 
means  for  keeping  milk  oool  during  transit" 
and  fhe  antiior  does  not  inaiat  upon  the  need 
for  this.  So  important  a  matter  as  the  grading 
of  milk  is  relejrntod  to  tlie  appendix!  Pasteur- 
ization is  inadequately  treated.  The  practise 
is  eace^tional  in  England,  but  tiiis  mmmi  no 
excuso  for  not  presenting  a  fuller  diaenwion. 

The  text  inrlndr-  348  pages  and  8  plntcs. 
Non-technical  summaries  of  each  chapter  pre- 
cede the  more  detailed  discussion,  which  is  a 
great  oonvenienoe  to  the  reader.  The  book  ia 
a  mo?t  vahiable  contribution  to  our  liternturc 
on  milk.  0.  H.  TTit.i.iABp 

Simmons  Collboe 

Fungoid  trnd  Insect  PuU.  By  F.  H.  Fetheb- 
BnnwE.  Edited  bv  ^fKSSRS.  T.  B.  Wood  and 
£.  J.  BcBSXU.,  under  the  Farm  Institute 
Seriee,  1916.  Fp.  174.  Oambridgo  Univer- 
sity Press, 

Thi'^  little  book  is  well  printed  nnd  well 
illustrated  but  is  not  extensive  enough  ns  to 
the  number  of  disea6«^  and  pests  discussed  to 
jneKfy  the  tideii  It  can  hardly  aerre  as  a  very 
general  xelerenoe  for  farmers  and  market 
prardeners  as  the  author?  have  hoped.  The 
life  histories  and  remedial  measures  for  some 
fimgus  and  inaeet  peata  are  taken  19.  Aa  a 
short  feeding  text  or  bidletin  to  lemiliariae 
the  public  with  my<x>logical  methDd.<?  nnd  to 
indioate  poeuble  remedial  measures  for  con- 


trol of  a  lew  peetB,  it  oontaina  interesting 
matter. 

In.  theoT  introductory  parts — ^1  and  9 — the 
antiiere  haT«  not  drawn  ae  eloee  distinctions 

nn  to  what  eonstitutc.9  di.aen?e5  ns  rnii^lit  he 
wished.  It  is  now  hardly  allowable  to  teach 
that  plant  diseases  may  be  caused  by  "  un- 
soitaUe  ewnnmdinga  eoeh  «a  unf avorahle 
conditions  of  soil  or  weather,"  nor  hnve  they 
made  very  clear  the  distinetinn  between  infec- 
tious diseases  and  the  ravages  of  animal  or 
inaeet  peats.  Kote  for  eiampie:  "We  have 
dealt  with  some  of  the  plant  diseases  caused 
by  funjn  and  will  now  turn  our  attention  to 
those  caused  by  meml>ers  of  tho  uniiual  king- 
dom. ^  far  the  greater  number  of  theee 
diseases  are  dtie  to  the  ravages  of  insects." 

Insects  are  effectiye  carriers  of  diwase.  but 
it  ia  safe  to  say  tiiat  there  are  few  farmers 
who  would  tiunk  of  the  work  of  the  eabhaga* 
leaf  butterfly,  the  wire  worm,  the  army  WOWn, 
the  ^lay  beetle  or  of  grain  weevils  as  diseases. 

The  strongest  feature  perhaps,  consists  in 
the  suggestive  statement  of  remedial  measures 
aaaoeiated  with  each  diaeaee  or  inaeet  under 
consideration.  The  facts  are,  generally,  well 
grouped,  though  in  some  cases  the  subjects  of 
chapt^s  and  the  text  overlap,  as  in  Chapters 
8  and  S.  On  page  46  there  ia  a  partieolarly 
pood  photocraph  of  conunon  potato  scab  over 
tho  lejTcnd:  "  Fip^irr-  15.  Potato  Scab— the 
cause  of  which  is  not  known."  No  other  dis- 
euaaioin  &»  given  npon  Hiie  diaeoae  and  thua 
the  faote  are  not  properly  conveyed.  Bearing 
further  on  the  limited  ?eope  of  the  t^xt,  no 
mention  is  made  of  any  diseases  of  small 
frnite  or  of  ordiaid  and  shade  tree*  and  bnt 
alight  attention  ia  given  to  tiie  oommoneet 
garden  eiopa. 

H.  L.  Bou«T 
NeasB  Dioxotii  AeaiwuwuaiL  Oouoei 


SPECIAL  ARTICLES 
IB  8PBCIB8-SPSCIFICITY  A  MBMDBLIAN 

Lff  a  recent  book'^  tiie  writer  xaiaed  the  ques- 
tion whether  or  not  the  pheneanena  deeenbed 

1  "The  Organism  as  a  'Whole^"  O.  P.  Pataamli 
Sons,  New  York,  1916. 
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under  the  name  of  genus-  or  species-spocififity 
are  Mendelian  in  character.  It  ia  obvious  that 
•  defiaita  annrar  to  {hit  qfoeitioB  jmuLi  tw  of 
foiUbniiflBtal  importance  for  th.p  problem  of 
evolution.  If  sjiccies-specificity  is  not  a  Men- 
delian character,  ire  are  confronted  with  the 
poitf Ulitj  Huit  MM>im»ti  maMioat  naj  not 
hmn  been  the  only  aweatkl  iMlor  in.  «foIn* 

tion. 

The  phenomena  of  species-speciticily  are,  aa 
far  as  we  know  at  present,  exclusively  deter* 
niiied  hj  th*  pgoMat.  Phenomena  of  cyto- 

lysis  by  foreign  blood  or  extracts  of  foreign 
tissues,  the  precipitin  and  the  anaphylaxis  re- 
actions can  apparently  not  be  produced  by  any 

than  the  iM»- 

teins;  and  the  two  or  three  exceptions  reported 
to  this  general  rule  may  hare  been  duo  to  im- 
purities in  the  substances  used  for  the  experi- 
menta. 

▲  dad«ion  ot  the  qpiMtion  of  heredity  men- 
tioned might  be  possible  by  comparing  the  spe- 
cies-specificity of  a  hybrid  with  that  of  the  two 
pannt  fonn.  If  it  eo«ld  be  Aown  tfiat  iSbB 
species-specificity  of  a  hybrid  is  id^tleel 
with  that  of  only  one  of  the  two  parents,  no 
matter  whether  this  parent  is  the  paternal  or 
maternal  spedefl,  we  might  consider  this  an 
indication  that  species-specificity  is  Mendel- 
ian; if  the  species-specificity  of  a  F,  hybrid, 
however,  is  always  identical  with  that  of  the 
mttenal  fonn,  no  metter  fioiB  ivlddi  <i£  ibe 
two  pefent  forms  the  mother  is  selected  it 
might  indicate  that  the  cytoplasin  of  the  eirg 
determines  the  inheritanoe  of  the  species-ajie- 
otficity. 

EiQMrimente  €i  this  Idod  meet  with  the  diA* 

culty  that  only  closely  n:'latod  species  can  be 
crossed  successfully  aud  in  closely  related  spe- 
cie the  differences  in  8peciea-si>ecificity  are 
generaUy  too  wMMrtain  to  pannit  a  deHnite 

conclusion.  Tn  the  splendid  work  of  Eeichert 
and  Brown  on  the  "  DilTcrentiation  and  Spe- 
cificity of  Correspoudiug  Proteins  aud  other 
Tital  SidwtaneeB  in  Bektbn  to  Bioilogieal 
Classification  and  0i8«o!o  BrolntiQnt'''  it 
has  been  shown  that  the  corrOTponding  hemo- 
globins of  different  species  are  not  identical, 

« Carnegie  InstUution  Publication,  No.  IIS. 


and  "  that  their  peculiarities  are  of  positive 
generic  specificity  and  even  much  more  senn- 
tive  in  thsir  diileNBtietion  tliui  Hie  pfeoipitia 
tatt"  In  their  book  thidf  deeeribe  Ibe  hemo- 
globin erystiils  of  the  horse  and  th*  mule,  but 
not  those  of  the  donkey.  It  seemed  of  interest 
to  meke  the  wriee  oonplete  in  ovdeF  to  0nd[ 
oat  idietiier  or  not  the  hemoglobins  of  llie 
mule  resemble  more  closely  the  maternal  or 
paternal  form.  A  decisive  rwilt  in  favor  of 
a  Mendeiisii  origin  of  the  specificity  could  only 
be  had  if  the  hemoglobin  crystals  of  the  hj^ 
brid  were  identical  with  those  of  only  one  of 
the  two  parent  forms,  otherwise  the  result 
would  decide  neath«r  for  nor  asainst  a  Mod* 
ddisa  inheritanoe  of  speeiee'^woificity. 

The  writer  obtained  donkey  blood,  the  hemo- 
globin crystals  of  which  were  prepared  and 
analyzed  by  Professor  A.  P.  Brown,  of  the  de- 
psftmsot  of  minersTogy  «t  l3w  Unifavdly  of 
Pennsylvania,  who  was  kind  enough  to  cora- 
munieate  his  results  to  me  in  a  letter  which 
with  his  permission  I  take  the  liberty  of  pub- 
lishinc  here. 

May  4, 1916 

Dear  Dr,  Loeb :  I  eappoae  you  have  come  to  tbs 
eonclusion  that  I  have  forgotten  all  about  your 
sanphs  of  tha  donkey  Mood,  eontaining  no  on- 
late,  which  you  so  kindly  sent  me;  but  I  have  been 
working  upon  them  as  my  time  permitted  and  I 
tUnk  Oat  I  sea  bow  feetiue  to  state  tfcet  In  ths 
orthorhombip  [or  what  T  hare  called  the  "  a-oxy- 
hemoglobin"]  constant  differences  msy  be  alb- 
served;  and  fhsse  Indleate  that  ia  tUs  nflMtaaas 
the  blood  of  the  donkey  more  closely  reiembles  ths 
hIoo<3  of  the  horse  than  it  floes  that  of  the  ronUi. 
I  plaise  more  weight  upon  the  results  obtained  from 
^  ertkerkoRiMs  stysldB  thaa  npoa  ttase  dsdneel 
from  the  tnonvfUnic  crystals  for  the  reaaon  that 
the  moaoolinie  cry!4tal»  obtained  from  all  three 
bkwAi  show  a  strong  tendency  to  twts  and  thsss 
twins  arc  what  we  call  "mimetic  twins."  Ths 
name  "inimrtic"  is  applied  to  them  because  they 
mimic  or  imitate  a  higher  grade  of  symmetry  than 
they  TCsIly  pcesssB.  Tor  fastiBse,  thsw  moao- 
clinic  prystals  approach  in  their  anglea  those  of 
the  hexagonal  system  and  are  indeed  what  we  call 
pseudo-hexagonal.  Tat  tiisss  someivliat  plastie 
crystals,  by  the  way  they  twin,  average  their  asynt' 
metries  (i.  thoir  departure-'  fr-m  pBeudo-hexa- 
geeal  synuaetry)  until  tb^  become,  in  their  angteih 
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naUy  hexagonal.  The  ootline  of  the  crystal  plate 
tha  comes  to  be  bounded  by  curved  (not  straight) 
Ham  which  show  the  hexagonal  angles  at  the  place 
where  this  average  adjustnu'ir  is  most  perfect. 
This  carting  of  the  bounding  outlines  renders  th« 
ineasur^meaU  variable  and  thaae  measuremeuU  I 
Mgard  as  untrustworthy.  The  true  hexagonal 
angle  is  60"  or  ISO"  and  the  psoudo-hexagonal  (but 
reallj  monoclinic)  angle  may  be  123°  or  124°  or 
its  ■ppplneat  and  the  iufltMBee  of  tUi  prodoeee 
its  curving.  Examples  of  such  curving  outlines  to 
these  crystals  prodoeed  by  this  sort  of  twinning 
nagr  be  mw  la  Batehsft  mA  Brown  "dyilallog- 

rajjhy  of  ITeniOKloljin,  etc.,"  on  Plate  .1,  Figs.  14 
and  18,  and  Plata  4,  Fig.  19,  and  the  "regular 
grawtii'*  «f  flia  nsfbemoglobin  (hexagonal)  ona 
the  oxyhemoglobin  crystals  (tnoaoelinic  but  peeudo- 
bexagonal)  which  sufficiently  approaches  the  true 
hexagonal  angles  of  the  mcthcmoglobin  to  enter 
into  regular  growth  with  this  substance  is  illus- 
trated  on  Plate  4  in  Figs.  20-23  in  the  case  of 
■had  blood.  It  is  this  pseudo-symmetry  which 
fMid«  fha  mBssnrrnnents  «f  ndi  fewinnd  oyrtab 
uncertain  and  inconstant.  Fortunately  this  di£&- 
col^  does  not  apply  in  the  case  of  the  orthorhom* 
Ua  evyetals  of  the  bloods  under  eeuidantia, 
nor  indeed  in  the  case  of  the  majority  of  ortho- 
rhMBbie  eiystais,  although  this  tandencgr  to 
mimetie  twlsBinc  orart  ahrayt  ba  iMina  ia  adad. 
I  do  not  think  it  need  be  considered  in  the  ease  of 
the  orthorhombic  crystals  of  either  the  donkey, 
koiM  or  mule,  which  are  the  animals  under  con- 
sideration. But  the  measurements  of  the  mono- 
dinic  crystals  from  the  blood  of  these  three  ani- 
mals are  rendered  uncertain  and  are  made  variable 
by  this  teBdmey  to  rnlmnOe  twfaniag.  TharaHora 
it  is  to  the  orthorhombic  crystals  that  I  must  turn 
to  formulate  any  conclusions  as  to  the  Ukeneeses  or 
tta  dtSsNMea  la  ttflM  bloods  Ttotaaatdy  la  tba 
BBOxalated  blood  that  you  sent  me  the  production 
of  etystals  ia  ea^,  and,  while  their  meaaurtonent 
li  aak  may,  I  thtak  fhal  you  may  rdy  upon  the 
results  obtained;  at  least  they  are  as  reliable  as  I 
«u  maka  them  with  my  present  methods.  The 
Mdli  tnm  these  ortborborabte  erystala  as  eom- 
ftni  Witt  thoia  of  bono  aad  nmlo  at*  glvM  bo- 
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These  measurements  appear  to  indicate,  as  I  said 
at  first  in  this  letter,  that  the  crystals  Of  "a-«ai7- 
bemoglobia"  of  the  donkey  approach  aMno  aiorlj 
fbMO  of  1M  borse  than  they  do  thOM  of  tiM  ttVilo. 

Very  sincerely  yours, 

(Signed)  Amoo  P.  Baomr 

It  is  inqKMtflble  to  utilize  these  reeulta  for 
or  against  the  idea  tiiat  tpewco  ipcrifldiy  is 

a  Mendel iau  character.  In  view  of  the  bear- 
ing on  the  problem  of  the  inheritance  of  spe- 
cies-apecificity  the  writer  thought  that  even 
these  negitiTtt  nsnlts  mii^t  be  of  some  in- 

A  further  difficulty  which  besets  the  solution 
of  thia  problem  ia  that  the  terma  vecies  and 
genu  are  ssleetod  on  a  moiiiiolQileal  basis 
and  not  seeoidinr  to  the  protean  zeaotitms  in- 
TOhed  in  iJia  phenomena  of  vedes^jpeoififlitj. 

The  ROTKErELLBa  iNSTITUn 

JUtsw  T«ax 


THE  AMERICAN  PHYSICAL  SOCIETY 
Tax  eighty-dztii  meeting  of  fho  PI17S' 

ical  Society  waa  held  at  Columbia  University,  De- 
cember 26  2y,  lyifj.  Sessions  on  Tuesday  after- 
uouu,  Thuritday  forenoon  and  afternoon,  and  ifTi- 

digr  foreaooa  aad  afteraooa  wom  jeiat  Mwieoa 

with  Section  B,  American  Association  for  the  Ad- 
vamMment  of  Science,  and  ware  held  at  the  School 
of  JonmaUiBL  The  two  wioas  oa  Wodaesdogr 
were  J(unt  sessions  with  Sections  B  and  C  aad  MM 
held  111  lla\omeyer  UalL  The  following  pnagran 
of  papers  was  presented: 

A  Propoeed  Now  Vorai  of  BoiSMfiapb.  Her- 
bert Bell. 

The  Velocity  of  Sound  in  Oases  in  Metal  Tubsi^ 
as  a  Function  of  I>ensity.  Karl  K.  Darrow. 

MearaieoMato  la  I'lktlonal  fileettldtf  .  L.  E. 
Woodman  and  N.  R.  French. 

ftfqyaratioa  of  Metallic  Mirrors,  Traaa- 
patoat  HotaOie  Ptlam  sad  Tlbas  bj  DtoMWatlon. 
Otto  Stuhlman,  Jr. 

Our  Part  in  the  AdvaBsaaMik  of  Wodd  Pbgrslflal 
Seiaaoei  L.  A.  Bau». 

BoBW  BiparfaBiBls  Oooostniat  Uigaefe-TbolOff- 
lapby.  h.  A.  Beaer  and  W.  P.  G.  Bwaaa. 
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IK.  a.  You  ZLY.  H&  UM 


On  Growth  of  OrjtM  Structure  in  Sdeaiam. 
F.  0.  Bitnrau 

Experimental  EvidflOM  im  fh«  PuMBl  MagBO- 
ton.   L.  O.  GrondaU. 

The  EfFeet  of  Presatue  oa  the  Beililaim  of 
MotalH  and  m  FoHlble  Thaantinl  Eiplwtion.  P. 

Tim  lul'ra-rcd  Absurptiou  Buoda  of  Q»aea  and 
the  Af^Iication  of  the  Quantum  Tbecuty  to  llole^ 
ular  liotationa.   Edwin  C.  Komblc. 

A  CritMuam  of  the  Kutberford-Bohr  Atomie  Hj- 
p«UiMi^  bleed  upea  *  Theeieoi  of  Pheee  Bqol- 
Kbrium  of  two  Electrons.   Albert  C.  Crebore. 

A  Physical  Conception  of  the  Beaaon  for  the  Ex- 
ietenee  of  Plaiiek*i  Cooetaiit  baaed  upon  Che 
Classical  Elo<.troilyiinniii's.    Alliort  C.  Trclioro. 

The  Ifa^poetixation  of  Iron,  Nickel  and  Oobalt  hj 
Botetioa  and  the  Natue  of  the  ICagnetie  Mole* 
cule.   S.  J.  Barnett, 

The  Internal  Structure  of  Atoms.   A.  W.  Hull. 

A  New  Count  Method  of  Determining  the  Ele- 
mentary Electrical  Charge.   Harvey  Fletcher. 

A  I  f'ctiire  Dcinoiihtrntioii  of  the  Capture  of  Ions 
I'  alUiig  Drops.  E.  P.  Lewis  and  W.  A.  Shew- 
hart. 

Ronio  TTndcscrilxvl  Di5dnti*f;Tation  Producta  Ot 
fiadioaetive  Elements.  Fanny  ii.  M.  Hitcheoek. 

Beeent  Frognae  in  Spectroseopy.  (Yieft-preiA- 
dential  address  before  Section  B).    Tj.  T.  Lewis. 

The  Photo-£ileetrie  EiCeot  of  Bodiationa  in  the 
Extreme  UHnrTidlet  Juiee  &«nMB. 

Aluininiun  and  Mercury  AtCBia  under  an  Ifleetrie 
Field.   Jieinhard  A.  Wetzel. 

I'hotography  of  Spectra  in  Red  and  Infra-red 
Begions.  William  F.  Meggers. 

A  Bolationshij)  Ix^twt't'u  Fhiorc««fer!pe  and 
Planck's  Badiation  L>aw.    E.  U.  Kennard. 

The  Infra-rad  Are  Bpeetra  of  the  Metals  of  the 

Fe  Group.    H.  M.  Hamlall  ami  E.  F.  Bnrlior. 

Some  Spoctra  in  the  Photographic  Infra-rod. 
Clarlea  F.  Meyer. 

The  Effect  of  Lioagitodinal  Alternating  Iklag- 
netip  Fields  I'jion  the  Hvstfrosls  Curves  Produced 
by  Slowly  Varying  Currents  in  a  Seriee  of  Iron- 
Oarbon  Alloya.  CL  W.  Waggoner  and  H.  M.  Free- 
man. 

Experiments  with  the  Electric  Furnace  on  the 
Anomalous  Dispersion  of  Metallic  Vapors.  (B7 
litleb}  Atfhnr  8.  Xing. 

The  Effect  of  Oxygen  on  the  Production  of  Banrl 
•ad  line  Spectra  in  the  Eleetrie  Fumaee.  (By 
tttto.)  Afttar8.Eing. 

A  FdarintioB  FlidHr  Pbotomilar.  Herbert  B. 


Tost  of  Absorption  Screen  for  Optical  Pyrom- 
eti7.  B.  P.  Hyde,  F.  E.  Oa^y  and  W.  &  Fowythe. 

A  Xmv  Direct  Beading  Precision  Befractometer 
with  Unif  omOy  Itivided  Sesle.  O.  W.  Moffitt. 

Tbm  MiirinRini  Poteattal  Beqidied  to  Bxdfee  tiw 
Balawy  Si  rlcs  of  Hydrogen.   James  Barnes. 

Impact  of  Eleetrooa  em  Mantuy  Atotna.  C  H. 
ChUd. 

The  Stark  Effeet  Belnhatd  A.  Wetad. 

A  Projioseil  Method  for  Moastiring  Dist urban cea 
in  the  Earth's  Magnetic  Field.  (By  titl&)  Het- 
bertBelL 

The  Kathodo-Luminesoence  Produced  by  Cer- 
tain Tribo-Lumineaeent  Salts  of  Zinc.  (By  title.) 
0.  W.  Waggoner. 

Variations  in  Glow  Discharge  Produced  by  a 
Loogitndinal  Magaekie  Field.  A.  F.  Sarhazt  and 
a  B.  JoIlilPe. 

A  TiniL-'Current  Equutim  fOT  Ifaklllg  iMtt  Paa> 
sivc.    C.  McCheyi.c  Gordon. 

A  Calorimetrie  Kosistanee  Thermmneter.  S.  Le- 
Brown. 

A  New  Design  of  Mortury  Bronk  Buxzer  for 
Qeaerating  Electrical  Oscillations,  and  a  Study  of 
the  XTee  of  Other  Boxxers  in  Badio  Measurements. 
Ohas.  Mom. 

The  ReHectivitj  of  Toagetan.  W.  Weniger  and 

A.  H-  Pf  und. 
A  Deterwlnatjen  of  G,  of  Piaaek'k  Badiation 

Law.    (By  title.)   C.  E.  Mendeahall. 

The  Range  of  R<>tsiil  Atoms  from  Afit*»Hpn 
Emanation.  L.  W.  Mviit^iclian. 

The  Liteneity  of  X-xagr  Bpeetra.  (Br  tiltok) 
Arthnr  H.  Comjiton. 

The  Distribution  of  the  Electrons  in  Atona. 
Arthur  H.  OoDi»ton. 

The  Effect  of  Transverse  Joints  on  the  Mag- 
ni'tic  Indoetioa  in  Iron  aad  lliflkeL  8.  B.  Wil- 
liams. 

A  WeaanaHeB  Method  for  Maaaoring  the  Phaaa 

Difference  of  Condensers  of  Fixed  C;i]>acity  and  a 
Cofflparisoa  of  Besouanoe  and  Bridge  Methods.  J. 
S.  Ward. 

The  Thermophone  as  a  Precision  Sewea  «f 
Sound.   TI.  T).  Arnold  and  I.  B.  CrandaU. 

A  Uniformly  Sensitive  Instrument  for  the  Aheo- 
Inte  Meaearomeat  of  8ooad  Xateait^.  B.  0. 
Wente. 

Note  on  the  losiiatioa  Manometer.  O.  B.  Baak- 

iey. 

An  Aeeniate  Method  for  Oa  DetaniaaiiM  «f 

Surface  Tension.        D.  Harki  ns  and  F.  F.  Brown. 
Surface  Tension,  Total  Surface  Energy,  Solobil- 


i^iyuu-cd  by  Google 


1 


TwnVM  8S,  1917]  SCIBNCB  196 


itj,  Emulsification  Mid  P«lai  Sifetiiig  In  BaiifiM6i. 

D.  Harkuuk 

The  Tariatioa  of  the  UobiUty  «f  Ito  KtgMn 
loa  with  Tentperatnn  in  Air  of  Oolutaat  Dwaatty. 

Henry  A.  Erikson. 

Inteiisity  oL  Enuaiioii  of  X-rays  from  Metals. 
C  S.  Br&iiiin. 

Exicnsioti  of  Reeeatly  Published  Work  on  loni- 
xation  Fotentiala.  J.  C.  Mct«iuun. 

Tb0  B1gniilMiT>a>  of  Oartaln  New  PbononMnn  Be> 
rciitly  Olisorvinl  in  PrcliTninary  Experiments  on 
the  Temperature  Coefficient  of  Coataet  Pot«aU*l. 
(Br  title.)  A.  E.  Hannlngi. 

The  Energy  of  Emission  of  Photo  t'lectrons  from 
Film-eoated  and  Non-homo^^eneous  Surface.  A 
ThoONtienl  Studj.   (By  title.)  A.  B.  Bennings. 

The  Possibility  of  a  Sdenee  «f  KiperinMntel 
Ueteorology.  B.  P.  Weinburg. 

A  Proposed  Method  for  the  Photometry  of 
Lights  of  DUhfont  CMoiil  (Qy  title.)  Irwin  Q. 
Priest. 

At  the  joint  sessions  ou  Wednesday  with  Bee- 
tiane  B  and  C  of  tba  Aiimrloan  AMOwietleiii  for  tiM 
A^vanoi'inoiit  of  f^oicnee,  the  f olloiriag  j»pen  nen 
presented  bj  invitation. 

BediatioD  end  Atemie  Straotnie.  (PNeideiitial 
address  before  the  Anwieen  Phjaieal  Soeletjt) 
E.  A.MiUikan. 

The  Atom  end  Yateoe.  0.  N.  Lairle. 

Molecular  Resonaneo  and  Atomie  Btraetoie. 
Bobcrt  W.  Wood. 

The  Evolution  of  the  Elements  as  Related  to  the 
Struetoie  ef  the  Nndii  of  Alean.  Wn.  D.  HBr> 
kin«. 

The  Relation  of  Magnetism  to  the  Structure  of 
tte  AteiBi  ^Tnk  J<  SuBphnQTOa 

The  Bel,i  tioiiB  of  ^{flAQettm  te  Moieeolar  Stive* 
ture.  Albert  P.  WiUs. 

The  Stmotiife  of  Solid*  and  Uqidds,  and  tite 
Nature  of  Interatomic  Forces.    Irving  Langmuir. 

Eleetromerism :  A  Ca<ie  of  Chemical  Isomeriam 
Resoltlng  from  a  Difference  in  Distribution  of 
Tatenes  AtoBfli  Laodar  W.  JonaB. 

The  folliiwing  re<ipaTiilod  to  invitntioTift  to  dia- 
eoso  the  papers :  Wm.  Duane,  A.  C.  Crehore  and  K. 
0.  MDt.  lit.  Valk  read  the  diaenarion  of  J.  U. 
Nelson.  The  discussion  was  then  thrown  open  and 
participated  in  hj  W.  F.  G.  Swann,  A.  O.  Webatar, 
K.  L  PupiA  and  others. 

Uaay  pkjrielata  attended  Uie  addresses  Tuesday 
erpninp  of  the  retiring  president  of  tho  American 
Association  for  the  Advaneemont  of  Science,  Di- 
aaeler  W.  W.  Omplidt,  ef  the  Ukk  Ohearnvteij, 
on  "The  tUbtim,**  and  the  apeolal  prognm  ef 


Section  D,  Friday  evening,  on  "The  Inter-relation- 
ship  of  Engineering  and  Pure  Scieaeoi"  This  sea- 
don  waa  held  at  the  Engineering  Sooietioa  Boild* 
ing  and  was  followed  by  a  reeaptlon  te  viaiUng 
m^mhers  of  tho  A.  A.  A.  S. 

At  a  dhort  biiiuuo&s  iwiiiiiiou  the  result  of  the 
mail  ballot  for  the  election  of  cheers  was  an- 
nounced. R.  A.  M-lllkaii,  H.  A.  Bumstead,  A-  D. 
Cole  and  J.  S.  Ames  was  reelected  president,  viee- 
piwidenti  seeratary  and  tteamuep  teepaotivdy.  B. 
A.  Wilson  and  G.  0.  Squier  are  the  new  inomV>crs  of 
the  eodoeil.  F.  Bedell  is  roeleetod  managing  editor, 
and  O.  IL  Stewart,  N.  B.  Dofasf  and  Wbl  Dnana 
are  elected  on  the  editorial  Ininnl  of  the  Physical 
Beview.  The  zoports  of  the  tre««urer  and  the  nuut- 
aging  editor  wttM  pwaented  and  on  motion,  ae> 
eepted.  (These  will  be  printed  and  mailed  to  all 
members.)  It  was  announced  that  the  next  meet- 
ing of  the  society  would  probably  be  in  connection 
with  the  Mill  winter  Convention  of  the  American 
Tiistituto  uf  Eiecttieal  Eagiueeia  nt  New  Yorh^ 
Febniaiy  14-16. 

Theanbaeriptlon  dinner  on  Thursday  evening  was 
attended  by  aViouf  eighty,  and  was  much  Rnjoycd. 
The  exhibit  of  new  apparatus  and  results  in  the 
Gomnona  Boilding  waa  open  from  4  to  6  fjc., 
daily,  and  on  Friday  afiornoon  the  instruction  smd 
research  laboratories  for  phy^  in  Fayerwoathsar 
Ball  were  on  oshibition  wUi  mamheif  of  ih»  toadi- 
ing  staff  in  attendance.  For  ttwaa  eourtesies  and 
many  others  the  society  is  indebted  to  Director 
Ctao.  B.  Pegram,  who  also  had  charge  of  the  phys- 
IcB  portUtt  of  the  appaiatoa  exhibit. 

The  Rttendanee  at  this  meeting  was  reeord-ma- 
king,  about  '6io  at  the  joint  sessions  on  Wedn^ 
daj  and  aibeitt  800  at  meat  ef  the  erdinnry  aae- 
sinns.  The  numhfr  of  now  members  elected  at  the 
meeting  was  forty,  which  also  probably  estab- 

A.  D.  Cole, 


80CIBTIBS  AMD  ACADBMIBS 

THE  BIOLOGICAL  SOCIETY  OP  WASHINGTON 
Tas  562d  regular  and  the  37th  annual  meeting 
of  the  sodety  was  held  in  the  Assembly  Hall  of  the 
Cosmos  CHub,  Saturday,  December  16,  1916,  caDed 
to  order  by  Preaidflnt  Haj  at  8  tM,  with  8S  par- 
sons present. 
Aaantal  leporta  ef  eOeaia  and  oeaMnmeaa  imm 

submitted. 

Election  of  officers  for  the  year  1917  resulted  as 
IoIIowb: 
FntldtiO,  W.  P.  Eagr. 
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Vice-pretidentt,  J.  N.  BoN^  A.  D.  Bttpkla^  Httgh 

M.  Smith,  Vernon  Bailey. 
Beeording  Secretory,  M.  W.  Lyon,  Jr. 
Comtfonding  Serrrtary,  V.  L.  MftAtO. 

Trfojwrfr,  Ned  Dearborn. 

Membera  of  Council,  N.  HoUiater,  J.  W.  Gidley, 
Wm.  Palmar,  Alex.  W«tman»  B.  A.  ONddua. 

Prf"'irji>nt  Hay  was  elected  a  Ticc-ptHl4tBt  «f 
tbe  Waaiiington  Academy  of  Science*. 

Ex-pMidikBt  BvanuBn  Omi  cm*  an  flhilimM 
lecture  regarding  the  present  condition  of  the  mu- 
Mum  of  the  Oalif  onia  Academy  of  Seamtee  and 
OB  iti  aiflia  mi  ipiimtlMi.  Dr.  Hwnana^  Vw* 
tore  was  discussed  hj  lleosrs.  E.  W.  Nelson  and 
Vernon  Bail«y.  M.  W.  Lton,  Jb., 

THE  BOTANICAL  SOCIETY  OF  WASHINGTON 

The  116th  regular  meeting  of  the  Botanical  So- 
oMgr  of  WaaUaRttRi  wm  ImM  in  ttM  AwaaMy  Hidl 

of  the  CosmoH  ''Ii  ''  nt  8  p.m.,  Decemhcr  5,  1916, 
Prandont  T.  H.  Kearney  presiding.  The  program 
Of  tho  oToiiiiig  ematatod  of  a  Bympodimi  on  Oo 
behavior  of  hybrids  in  different  groups  of  plants. 

Mr.  O.  N.  CoUins  called  attention  to  the  iactoased 
vigor  of  the  first  generation  hybrids  of  Indiaa 
com  which  is  particularly  marked  in  !>tr;iins  which 
have  heen  widely  wparafed  geographically.  Vari- 
ability was  found  to  be  somewhat  moro  ebaracter- 
isUe  of  the  eeaoaJ  tbea  of  Um  flnt  gonentloB. 
Homy  or  swept  pndofspcrm  is  porhnps  the  best  ex- 
ample of  a  simple  Mendelian  character  pair  thus 
fur  oneoantered  la  maiee,  Bomi^  aad  irmtf  flado- 
spem  nre  completely  altcrtiafive  but  the  dopir^ 
tures  do  not  eonform  to  tbe  expected  ratio. 

llr.  O.  F.  Oook  itated  fh«t  when  dletlBct  types 

of  cotton  are  erosseil  there  is  uRiially  e\'ii]erue  of 
ioereaaed  vigor  and  hardiness.  As  a  rule,  the  first 
generation  is  intermediate  between  tiie  pareuta, 
while  the  splitting  is  pronounced  in  tlM  ooeood  and 
later  generations,  but  with  no  cnses  of  complete 
return  to  tbe  auc43»tral  types.  A  great  deal  of 
eorielation  or  eiitoweo  fat  dtaiaetaro  ii  often 
<^}ifvn  :ri  1hr>  •i-.-ond  and  subsequent  generations. 
The  increnieut  of  selection  wliich  haa  been  de- 
Trioped  in  fhe  parent  elodi  ptofiooe  to  eroMlBg  is 
totally  lust  in  hybridisation. 

Mr.  n.  V.  Harlan  called  attention  to  tho 
sharply  contrasting  characters  in  the  barley  group, 
fineh  ebaiaolen  aa  the  fbOowliigt  Indled  and 
n.aked,  black  nnd  white,  lioodaft  and  arWnod  aiO 
inherited  in  the  1-3  ratio. 

AmoBf  tha  nfeaata.  Dr.  a  E.  Leighty  stated  that 
mine  groapa  are  available  for  hybridintloii.  The 


first  generation  shows  increased  vigor  and  greater 
uniformity.  Most  of  the  characters  are  inter* 
mediate.  In  meet  eases  the  behavior  in  subse- 
quent generattoBB  can  be  explained  on  the  basis 
of  Mendel's  law.  Vilieat  hybrids  are  often  fixed 
and  many  of  tbe  good  eommereiai  strains  have 
originated  in  thii  way. 

The  behavior  of  wheat  and  rye,  oats  and  aspar- 
agus hybrids  was  discussed  by  Mr.  J.  B.  Norton. 
A  dliltawt  eotMranea  of  duuwBten  la  ^he«m  when 
naked  oats  are  crossed  with  the  ordinary  hrllrd 
type.  If  jUparagm  dovMrieur,  a  caiinese  species, 
ie  eroaeod        Aapantffut  vgkHmXta,  Oe  progeny 

resembled  in  jnost  cases  the  Cliinese  mother,  esp*v 

dally  in  dropping  tlieir  braaohei  in  the  fall. 
IVhen  One  hybrida  ware  eroond  iNuk  wia  iUpor' 

agu$  ofUcinalxs,  the  second  generation  showed  noae 
of  tbe  abeisnott  i^ienomena  exhibited  by  the 
Bwtlier  parent,  aHbough  the  expected  ratio  was 
1-1. 

Resistance  to  wilt  disease  in  hybrids  of  cotton, 
okra,  waternielim  and  cowpea  was  diacussod  by  Dr. 
W.  A.  Ortoa.  In  fha  trat  g— atattoa  of  oottoai  li^^ 
brids,  wilt  resistance  i«  dominant;  in  the  second 
generation  a  large  percentage  of  non-resistant 
planta  are  prodneed.  Sdeeted  wDt^eaiitant  planta 

produced  a  third  poueratioii  with  marked  increase 
in  rttistance.  In  the  case  of  cowpea  wilt  reaistanee 
ia  United  to  a  dlatlnet  variety,  «*fha  Iiom."  Ik 
the  case  of  watenuelon  the  citron  or  stodfc  aulOB 
was  used  in  breediii|(  for  diaaase  reaistanea. 

In  hybride  of  lha  8aj  baan  lb.  W.  J.  ICana 
found  the  channtan  iavartlflatad  to  bahava  aa 

Mendelian  characters  and  segregate  according  to 
the  Mendelian  ratio.  The  only  interrelation  of 
duvaeleta  waa  noted  In  tiw  eaae  of  tiia  flower  and 
the  hypocotyl,  white  flower  being  associated  with 
green  hypocotyl  and  purple  flower  with  purple 
hypocotyb  Stodiea  were  also  reported  on  eowpea 
and  alfalfa. 

The  jjrent  differences  la  the  behavior  of  citrus 
from  other  groups  mentioned  was  discussed  by  Mr. 
Walter  T.  Siriagle,  irfio  ealled  attention  eapedaiQy 

to  the  large  amount  of  variability  occurring  in  tbe 
first  generation  hybrids.  Many  of  these  first-gen- 
eration hybrids  are  of  commercial  value  and  may 
be  propagated  without  variation  from  seeds  which 
contain  wtnally  only  false  embryos  originating 
from  tbe  nuceliar  tissues  of  the  mother  plant.  In 
a  few  eases  there  la  a  true  eeeoad  geaarailon. 

Mr.  L.  C.  Corbett  and  Mr.  "^Villiam  Stuart  took 

part  in  an  iaformal  discussion  which  followed  the 
regular  prugraa.  TL  Ih  taAMB^ 
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GEOGRAPHICAL  DISTRIBUTION  OF 
THE  MARINB  ALQSt 

ts  eonnMtioiL  vifh  Bome  work  I  am  at- 

temptiiig  along  the  linie  of  geographical 

difitributtoTi,  it  has  become  desirable  to 
make  some  sort  of  a  .survey  of  the  entire 
literature  of  the  marine  aigte,  to  classify  it 
aad  to  note  fhe  influmoe  of  Tariona  vritoa 
in  davciopmg  tha  different  linea  of  geo* 
graphical  study.  The  progress  of  the 
knowledge  of  the  marine  al-'ri-  has  been 
slow  in  comparison  with  that  oi  most  other 
groups  and  the  progress  of  our  knowledge 
of  the  geographieal  diatribiitioii  haa  been 
dower  atilL  Much  of  thia  ia  dna  to  the 
eomparatively  limited  access  to  living  ma» 
terial,  the  difficulties  of  collection,  and  the 
lack  of  any  extensive  economic  value. 

In  attempting  to  arrange  the  literature, 
aa  indleating  the  pmgfeaa  of  thoiqsht  and 
development,  it  has  seemed  best  to  sepik 
rate  the  lines  of  work  formally,  and  some- 
what arbitrarily,  into  several  more  or  less 
distinct)  yet  necessarily  overlapping  and 
intertwined  groups  of  subjects.  The  sub- 
jecta  finally  selected  aa  bearing  either  di- 
rectly or  aecondarily  on  geographical  dis- 
tribution are  five,  viz.,  taxonomy,  morphol- 
opry  and  development,  floristics,  physiology 
and  geographical  distribution.  It  is,  of  ne- 
cessity, an  impossible  matter  to  segregate 
all  the  Uteratnre  and  arrange  it  definitely 
wider  one  or  another  of  theae  gnmpa.  Cer- 
tain wiitera  have  Mrrltten  along  two  or  more 
of  these  lines  and  in  the  later  literature, 
particularly,  aeveral  linea  of  thooght  and 

1  Addrcs.s  of  tho  vice-president  and  ehairman  of 
Sectioa  G,  BoUnj,  iUnarieaa  AMoei»ti<m  for  the 
Adwaewwat  «f  SdaDo^  N«w  Yatk,  Deeember  27, 
1819. 
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research  are  often  found  in  combinatioai. 
Nevertheless,  both  writers  and  works,  as  a 
nile,  follow  a  main  trend  and  may  be  ar- 
raugtid  uuder  one  or  another  of  the  prin- 
dpal  subjects,  although  importaat  oontari- 
butioDS  imdw  •  diflmnt  subject  ina7  wSmo 
be  included.  Each  of  the  subjects,  in  turn, 
may  be  divided  into  periods  according  to 
the  principal  induence  at  work  and  tlie 
progress  along  a  special  line  of  develop- 
ment.  One  period  naturally  paasea  over 
into  another,  the  way  btiiig  prepared  \fy 
those  writers  wliose  work  may  be  termed 
anticipatory  and  the  inception  of  a  new 
period  being  marked  by  some  writer,  or 
group  of  writers,  whose  advance  is  more 
prwonnoed  and  whoM  innovatioDS  have 
had  the  greatest  influence.  In  taxonomic 
lines,  the  beginnings  are  to  be  found  in  the 
earliest  writers,  both  botanical  and  non-bo- 
tanical, and  the  progress  in  the  study  of  the 
marina  algn  was  neoessarily  slow  until  tiie 
study  of  more  and  more  of  iha  nuvre  oom- 
plcK  plants  had  pointed  the  way  and*  to 
some  extent  at  least,  the  methods. 

Naturally  the  earlier  work  on  the  marine 
algse,  as  on  higher  plants,  was  taxonomic, 
partionlarly  deseriptiTO.  In  tiw  asriier 
period  mere  mention  was  made  in  general, 
but  Morison,  Bay,  Hudson,  Dillenius  and 
Linnteus,  for  example,  laid  the  foundations 
upon  which  Goodenough  and  Woodward, 
Gmelin,  Turner,  Bsper,  P9iret,  De  Cau- 
doUe  and  others  built  more  solidly.  Gmelin 
(in  1768)  published  the  first  book  on  marine 
algae,  entitling  it  "Ilistoria  Fucorum."  In 
the  latter  portion  of  this  first  period  Roth 
and  Stackhouse  prepared  for  the  coming  of 
a  more  logical  treatment,  specially  as  to 
genera.  The  older  method  divided  the  spe- 
cies of  algn  between  sndi  polymorphic  and 
indefinite  genera  as  Fucvs,  Ulva,  Conferva, 
Byssm  and  Trcmella.  Roth  and  Stack- 
house  added  a  few  new  ones,  but  these  are 
also  mostly  of  eztensi^  ^>plioation  and  of 
indefinite  eharaeter. 


The  second  period  of  taxonomic  progrssi 
dates  from  1813,  \rlien  J.  V.  Lamonroux 
published  his  "Essai  sur  les  genres  de  la 
famille  de  Tha.Nsiophytes  non  articul^es." 
Lammmmz  prsetieally  institnted  genem 
in  fery  mneh  the  modem  sense  and  laid 
the  foundation  for  future  work.  Hence- 
forth both  the  general  morphology  and  the 
character  of  the  fructification  were  taken 
into  account  in  taxonomic  work.  B^des 
Lamourooz  Bory'  ds  Saint  Vinoant*  0.  A. 
Agardh  and  lorngi^  were  reepimsible  for 
advance  in  the  earlier  part  of  this  second 
taxonomi^'  p^^rlod.  They  were  succeeded  by 
Greville,  Montague,  Deeaisne,  J.  Qt.  Agardh, 
J.  D.  Hooker,  W.  H.  Harvey,  Kiitzing,  J. 
E.  Aresehong,  Ardiasone,  Zanardini,  Ba- 
precht  and  oflieBiL 

The  latter  part  of  the  second  taxonomic 
period  is  merged  vnth  and  came  under  the 
influence  of  a  more  careful  morphologic 
and  higtol<^o  study  and  a  closer  atten- 
tion to  the  stmetore  and  dev«IopBB«nt  of 
the  organs  of  fmetifieation.  Eiltzlug 
did  much  to  promote  this  in  his  "Pliy- 
cologia  Generalis"  (1843)  and  his  "Tab- 
uhB  Phycologicffi"  (1845-1869).  Naegeii, 
Cramer,  gtiMf^trf  and  othsB  assisted 
in  the  same  direction.  These  works  mailE 
the  pasring  over  into  the  third  distinct 
taxonomic  period  which  ma.v  be  said  to 
have  begxin  with  Thurct  and  Bomet  and 
which  has  continued  down  to  our  own 
times.  Its  earlier  inquiry  into  tiie  natnre 
of  the  reproduetive  bodies  datea  firam 
Thuret's  classic  researches  on  the  zoospores 
and  authcridia  of  the  algre  (1845-1855). 
This  was  continued  into  the  discoveries  as 
to  the  modes  of  development  of  the  cysto- 
oarp  in  the  red  alg»  and  aU  came  as  a  eol- 
mination  of  the  similar  work  by  Pringi- 
heim,  Naegeii  and  others.  The  magnificent 
"Notes  Algologiques"  (1876,  1880)  and 
*' Etudes  Phycologiques"  (1878)  will  long 
remain  as  examples  of  the  finest  contribu- 
tions along  theee  varions  lines  of  histology 
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ical  and  developmental  researches.  The 
progress  along  this  line  has  led  to  other 
■tndifls  of  htotological  and  devdopmentsl 
details.  These  in  tnm  h&yt  led  up  to  the 
present  condition,  when  it  seems  desirable 
to  make  a  new  and  more  detailed  study  of 
all  species,  but  especially  of  those  credited 
with  a  wide  geograpbieal  distribati<m  or 
with  gisst  TsrislnlHy* 

The  third  and  latest  period  of  tsxnnomic 
development  has  resulted  in  a  newer  view 
of  specific  limitation,  in  other  words,  has 
resulted  in  specific  iicgregation  being  car- 
lied  to  a  much  greater  degree  tiian  hithertoy 
jet  seemingly  not  beTond  ressoneWs  lim- 
its. The  results  may  be  from  Kjell- 
man's  treatment  of  Galaxaura  (1900), 
Falkenberg's  treatment  of  the  Rhodomda- 
eem  (1901),  A.  and  E.  Gepp's  treatment  of 
tbe  Miaeem  (1911),  Semgesu's  iMst- 
nent  of  the  Spkaedanaetm  (190(K4914). 
Howe's  treatment  of  Halimeda  and  other 
genera  (1905-1914)  as  well  as  of  other 
groups,  Foslie's  treatment  of  the  crustaee- 
ous  corallineB,  Boergesen 's  treatment  of  the 
alga  of  tiw  Danisk  West  Indies  (1918- 
1916) ,  wj  own  trestaunt  of  Semma  ( 1914), 
and  others.  In  my  own  study  of  various 
genera  of  the  red  alp*,  both  from  the  point 
of  view  of  morphological  differences  and  of 
geographical  distribution,  it  is  necessary  to 
more  esfsfnlly  dietingaisli  and  sepsvate  the 
true  tpmm  in  the  esse  of  many  aftgve* 
pates  and  to  scrutinize  very  carefully  those 
species  credited  with  extended  or  widely 
discontinuous  distribution.  The  r^ults 
throw  a  much  clearer  light  on  (»rtain  seem- 
ingly tronblesoine  pointi  of  geogn^iiieBl 
disbrilnitioii,  both  eUnatio  and  topographi- 
eal. 

The  anatomical  and  histolopic;i1  n?p«rts 
of  the  morphology  of  the  marine  aigas  were 
aariier  tieated  of  in  eonneetaon  with  tiie 
tsTimemy.  In  the  drat  period  of  tsanngmy, 
the  study  of  the  structure  both  of  tiie  Tege- 
tative  and  reproduetiTe  portions  was  dight, 


although  some  progress  was  made  through 
Beaumur  (1711),  Stackhouse,  Turner  and 
otheiB.  In  the  sseond  taxononde  period, 
Lamouroux  gave  a  great  impetus  to  the 
study  of  struettire  and  the  distinct :  be- 
tween the  different  methods  of  fructifica- 
tion and  towards  the  last  ol  this  second 
period  the  hnosdedge  of  straetnxa  wsa 
piaeed  on  a  fsizly  flna  basis. 

It  was  during  the  third  period 
that  the  study  of  morphology  mny  really  he 
said  to  have  originated  as  a  separate  sub- 
ject and  much  of  the  credit  for  properly 
emphasiziug  it  esme  tnm  Thniet,  both  by 
his  om  pabliosttions  and  by  thoss  in  eon* 
nection  witli  Bomet.  Bines  then  many 
special  papers  dealing  with  the  adiilt  or 
developmental  morphology''  have  been  pub- 
lished. Cytological  work,  too,  has  been 
earned  on  to  a  eensldersMe  extent  The 
eeil  membranes  have  been  studied  by  Cov^ 
reus  and  others;  the  flhronatophowa  by 
Schmitz  and  his  successors;  various  eell 
contents,  including  the  plasma  maftfing  in 
the  ceils  ot  iridescent  marine  aigui  by 
Barliiold  and  otheia.  The  stndy  of  the 
noeleas  and  its  dirinon  hss  engsgsd  tibe 
attention  of  many  investigators  from 
Schmitz  (1879)  thron<'h  Fftirchild,  Swindle, 
Farmer,  Strasburger,  Usterhout,  Williams, 
Wille,  B.  M.  Davis  and  Oltmanns.  Ta- 
manoiiehi  and  SvedeUns,  in  psrtiealar,  have 
invsstigMted  tihe  chromosome  nnssber  in 
connection  with  the  alternation  of  genera- 
tions of  red  alga?.  The  morphology,  both 
gr(^  and  mmute,  of  holdfasts,  vegetative 
and  reproductive  organs,  have  been,  and 
still  are  being,  given  most  csrefol  attention^ 
in  connection  with  taxonomic,  physiology 
ical  and  ecological  investigations. 

While  most  attention  has  been  turned 
towards  the  morphology  and  development 
of  llie  marine  algae,  their  special  physiol- 
ogy hss  xeeei-ved  some  sttention.  Qy  £sr 
the  greater  portion,  however,  lansinB  to 
be  done.  It  is  impossible  to  auire  than  eall 
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atteutiou  to  some  maiu  lines  of  work  in  this 
eommnnitiatioii.  The  phyriologisal  cfleetB 

of  the  pigments  by  GaidnkoT*  Bosanoff, 

Beinke,  Schiitt  and  Kylin ;  mptaholic  ac- 
tivities of  varioTis  sorts  snrh  aa  those  dealt 
with  by  Loew  and  Bokorny,  by  Hansen, 
Wille,  Arber,  Artari  and  a  host  of  otber  in- 
VMrtifatosB ;  tiie  pliyiiology  of  Nproduotrre 
proeesMB  by  Elebi;  tlw  mefhod  of  prodnc- 
tion  of  lime  incmstations  by  Liit^eb ;  the 
influence  of  external  surroundings  by  Olt- 
manns.  The  physioiogico-anatomical  re- 
leaidMB  of  UnUe  ftod  his  pupils  may  be 
BMirtaoned  here.  The  inflnenoe  of  Ug^tt 
temperature,  specific  gravity  of  the  sea 
water,  cliemienl  stimuli,  etc.,  liavc  been 
touched  u[)<>n  ])y  various  autliors.  liut  these 
important  physiological  bastis  for  explain- 
ing the  fects  of  geograpbieal  cUstrilnitioD 
end  peitienlaily  of  eoologieel  dietribatioii 
ere  still  most  obscure. 

To  deal  with  the  ^cofrraphical  di?5trihn- 
tion  of  plantji  it  muBt  be  reco^^'iiized  that 
there  are  several  methods  of  approach,  and 
in  deeliog  wilii  the  seo^nqphiMl  diatntm- 
tion  of  the  marine  alira-.  the  SkeHlodA  of  erp* 
proneli  are,  in  preneral,  tlie  same  as  tho<;e 
used  in  dealin'jr  with  otlier  plants.  The 
first  efforts  are  floristic  and  usually  lai^iy 
teanmomic  Speeiee  are  defined  more  and 
more  aocnrately  and  florae  are  made  out 
for  larger  or  unaller  coast  lines.  Then 
comes  a  coinparison  of  floras  with  one 
another  m  to  percentaires  of  eominon  or 
difTcring  species.  Cosmopolitan  or  wide- 
spread speeiee  are  diseiiased,  as  are  also 
endemie  apeeiea,  or  at  least  species  of  more 
reetrieted  areas  and  finally  the  comparison 
of  floras  leads  to  a  disenssion  of  the  rela- 
tion of  floras  as  to  origin,  spread,  etc. 

hem  has  been  done  in  the  floristics  of 
marine  algs  than  in  that  of  terrestrial 
plants.  Thora  are  oomparatiTely  few  floras, 
although  many  lists  have  been  publislied. 
On<»  of  the  earliest  marine  floras  or  lists  was 
that  of  Goodenough  and  Woodward  for  the 


British  Fud  (1797)  in  which  only  72  spe- 
dee  w«tie  desOTibed.  This  was  followed  by 

that  of  Turner  (1802),  who  enumerated 
and  described  78  species.  These  included 
only  the  species  of  Fucus  as  then  under- 
stood. Greville  in  his  Algte  Brittani^ 
(1680)  greatly  increased  the  number  and 
Hnnrey  in  the  two  editioagui  of  his  Mamnl 
(1841  and  1810)  as  well  as  in  the  Phyco- 
logia  Brittanica  (1846-1851)  broug:ht  the 
number  up  to  388,  while  Holmes  and 
Batter^  in  their  lists  of  British  Algffi 
(1890, 1891)  enumerate  557  specioi.  0*  A. 
Agardh'e  SynopeiB  Algamm  BeandinaTOB 
(1817)  is  another  early  algal  flora  as  is  also 
liTTifrbye's  "Tentamen  Hydroph3"tologica? 
Danicu'"'  (ISIH).  More  modern  is  the 
"Algues  Murines  du  Cherbourg"  (1864) 
of  A.  Le  Jolis  and  one  which  has  had  great 
inflnence  aa  a  model.  One  of  the  eariiest 
acconnts  to  contain  a  direct  comparison  be- 
tween a  particular  murine  flora  and  other 
marine  floras  is  Farlow  .s  "rilarine  Algm  of 
NcAV  England"  (1881),  in  which  ihe  com- 
paxiaon  is  made  in  Ae  peveentage  of  spe- 
cies between  the  varions  snbdiviiBons  of  Hie 
Xew  En^'hind  coast  and  also  between  them 
and  the  flora  of  various  parts  of  Europe,  of 
the  Arctic  Kegions  and  of  the  Pacific  Coast 
of  North  Amerioa.  Kartens  (1866)  had 
prerionaly  made  sneh  a  eomparison  in  de- 
tailed list  between  various  divisions  of  the 
tropical  marine  florn  '"'fher  writers  have 
attempted  to  chissify  iloras  as  to  their  con- 
tent of  species  common  to  or  characteristio 
of  other  regions  as  well  as  thoae  confined  to 
their  own  region.  The  most  formally  flo- 
ristic papers  as  to  geographical  distribution 
of  marine  nlfrtp  are  those  of  Georpe  Mur- 
ray on  "A  Comparison  of  the  Marine 
Floras  of  the  Warm  Atlantic,  Indian  Ocean 
and  the  Cape  of  Good  Hope"  (1894)  and 
of  George  Morray  and  E.  S.  Barton  on  "A 
Comparison  nf  the  Arctic  and  Antarotio 
Marine  Floras  "  ( 1 895).  These  papers  deal 
with  the  percentage  of  endemic  species  and 
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of  tho^  comnKMa  to  two  or  more  trabdivi- 
nons  and  lay  pftrtienlar  Btreas  <m  the  ielA> 
tivt  nunber  of  species  to  the  genus  in  the 
yariotts  geosrapbiesl  dinsioiia  or  sabdi- 

visions. 

The  results  of  this  purely  floristic  work 
en  the  BBaiiiw  «]g»  has  beeu,  just  aa  has 
happeited  man  atenaiYely  in  phanegamie 

floristics,  the  separation  of  fioraa  more  or 

less  distinctly  markod  off  from  one  another 
and  in  some  cases  the  diswverr  of  definite 
demarcation  poiuUi.  As  iliuj»tratioU8  of 
thia  may  be  mentkiiied  the  follewing:  the 
Aretie  and  Mediterranean  marine  florae 
were  readily  understood,  but  the  intermedi- 
ate floras  were  not  distinguished,  nor  were 
there  any  sharp  points  or  districts  of  de- 
marcation discovered.  The  marine  flora  of 
the  Cape  ef  Good  Hope  rei^n  haa  always 
been  recognized  aa  rexy  diatinet,  but  the 
exact  limits  have  never  been  dptprmiuod. 
On  the  eastern  coast  of  Nm-th  America,  on 
the  contrary,  and  especially  on  tiie  coast  of 
New  Engkmd,  not  only  was  the  norAam 
flora  Teeogniaed  aa  differmt  tnask  that  of 
Long  Island  Sound  and  southward,  but  also 
the  Cape  Cod  Peninsula  was  indicated  as 
the  regrion  of  demarcation  between  the  two. 
Ttiis  was  firat  mentioned  by  W,  H.  Harvey 
koL  ^  lint  part  of  the  "Ner^  BoreaIi< 
Amerieana"  (1861).  Harvey  dividea  the 
east  coast  of  North  America  into  4  di'viaions, 
viz.,  "First,  the  coast  north  of  Cape  Cod, 
PxtendinfT  probably  to  Greenbiiid ;  second. 
Long  Island  Sound,  including  under  this 
head  New  YoTk  Haibor  and  the  aanda  of 
Mew  Jesasy;  third.  Cape  Hatteiaa  Co  Gape 
Florida;"  and  "fourth,  Florida  Keys  and 
shores  of  the  Mexiean  Gulf."  This  dlvid. 
ing  up  of  tlie  marine  flora  of  the  eastern 
coast  of  North  America  is  the  first  division 
of  any  deflnitanesB  for  that  of  any  extended 
eoast  and  eorresponds  fairly  closely  to  the 
zones  of  the  marine  flora  into  which  my  own 
investigations  indicate  it  should  be  divi(ied. 
Harvey's  statements  in  the  "Nereis  Bo- 


reallnAmericana"  result  from  his  ideas 
fonniilated  in  the  aeeond  edition  of  his 
"Manual  of  the  British  Marine  Algsa"  and 
are  a  direct  application  of  the  earlier  ideas 
of  Lamouroux  (1S25,  1826).  Along  with 
the  separation  of  floras  is  a  comparison,  as 
to  aimilar  latitndea  and  isothenBal  lines, 
between  the  east  eoast  of  North  America 
and  the  eoasts  of  Bnrope,  but  these  iso- 
therms are  lines  of  mean  annual  tempera- 
ture and  likewise  are  tho<ie  of  the  air,  btit 
not  of  the  water,  indeed  fur  application  to 
land  floras,  and  not  alteeting,  as  a  whole^ 
at  leasts  the  marine  flora.  This  woik  of 
Harvey  was  the  first  detailed  attempt  to 
associate  floristic  methods  with  the  factOXS 
which  control  climatic  distribution. 

Later  developments  of  the  floristic  idea 
are  to  be  found  in  Kjellman'a  work;  tgpt- 
cially  in  the  "Algse  of  the  Aretie  Sea" 
(1883)  and  in  the  worlcs  of  Simmons 
(1897)  and  of  Biirgcseii  and  Junsson 
(iy05)  on  the  marine  flora  of  the  Faeroes 
and  the  North  Atlantie.  The  Baltic  Sea 
waa  studied  aa  to  its  marine  flora  by  Beinke 
(1889),  Svedelius  (1901).  and  Kylin 
(1906,  1907),  that  of  Xew  En<?Iand  by  Far- 
low  (1881)  and  Collins  (1900),  that  of  lee- 
land  by  J6ri88on  (1912),  tropical  floras  o£ 
the  Indian  and  Faeifie  Oeeana  by  Sehmiti 
(1396)  and  Sehroeder  (1902),  and  the  ant- 
aretic  floras  by  Gain  (1912),  AH  theae 
works  have  been  along  the  aame  general 
lines. 

To  sum  up  the  results  of  the  floristic 
woric,  general  eiimatie  vegiona  have  been 
aet  off  and  distinguished  from  one  anoOMr, 

methods  of  and  agents  in  dispersal  have 
been  discussed,  demarcation  points  between 
floras  have  been  determined,  centers  of  dis- 
tribution have  been  emphasized,  and  bar* 
rins  to  dispeisal  have  been  snimised.  All 
these  lead  toward  the  disensidon  of  oUmatie 
distribution  and  to  some  extent  toward  that 
of  topographical  distribution  or  ecology. 
Yet  these  are  ail  more  floristic  in  style  and 
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point  of  view  than  from  the  staudpoiut  of 
geographical  ditferilmtioii  in  relatum  to 
definite  iMetxm  wnitroUiiig  it* 

The  idea  of  ^eo^ruphy  as  applied  tO  plflllt 
life,  while  present  in  indeiiuite  form  in  the 
treatises  of  the  Greek  period,  came  as  a 
revolutiouary  idea  to  the  German  Fathers 
and  thdr  immodiate  niooeHon.  It  ms 
Alaander  von  Humboldt,,  lunrorer,  who, 
early  in  the  nineteenth  century,  gave  the 
first  real  impulse  to  the  idea  of  the  stady 
of  the  geography  of  plants  (1805)  and  the 
climatic  conditions,  climatio  zones  and  alti- 
todxnAl  aonea  whidi  are  to  bo  aMoeUted 
with,  and  to  be  taken  account  of  in  oomiee- 
♦inn  ivitli  if.  It  was  J.  V.  Lamonroux,  how- 
ever, who  first  formulated  the  outline  of 
topics  connected  with  the  distribution  of 
"HydzopliTteB*'  (ouxhie  algse)  in  1^ 
and  1826.  Laauraionx  bad  for  hie  modeita 
the  worin  of  von  Humboldt,  A.  P.  De  CaOp 
dolle  and  Robert  Brown  on  "Aerophytes." 
It  is  of  interest  to  notice  the  topicR  brought 
forward  by  Lamouroox.  in  the  iirst  place, 
the  beaia  for  hia  atndy,  aa  he  atataa,  eon- 
aiata  of  aome  1^00  apeeiea  of  hia  own  ooUeo- 
tions  and  those  of  the  various  botanists  of 
Paris,  and  including  specimens  collected  in 
many  voyages  to  distant  parts  of  the  world. 
He  touches  upon  species  which  are,  in  a 
aenee,  ooamopditan  and  q>eaka  of  the 
IT]  a  I  V  r  sea  lettuce  family,  as  being  dis- 
tribute'1  from  the  poles  to  the  tropics. 
This  is  particularly  in  connection  with  the 
temperature  factor  and  he  remarks  that 
tiie  number  of  qpeeiaa  ia  greater  in  the  tem- 
perate aooea  than  In  the  very  eold  or  -racy 
warm  zones.  In  treating  of  the  distribution 
of  families,  he  makes  the  point  that  be- 
cause of  the  eonfijnirafion  of  coast  lines, 
their  distribution  irum  a  center  is  linear 
rather  than  radiating  aa  in  land  planta. 
He  mantiotta  aeasonal  temperatore  efleets  in 
that  the  period  of  higher  temperature  in 
any  locality  shows  the  gi'eater  niiraber  of 
species.  He  also  suggests  that  possibly  the 


depth  relation  to  distribution  is  the  same 
aa  the  altitndinal  reiatioii  to  land  fioiaa  and 
that  there  may  poaailkty  he  oKpeeted  an 

arctic  or  frigid  marine  flora  in  the  deptha 
of  tropical  waters,  as  a  frigid  land  flora  is 
found  on  hi^h  peaks  in  warm  zones. 
Lamouroux  takes  up  the  iuHuenee  of  light, 
of  the  aeration  of  the  water  and  of  the 
plant  expoaed  more  or  leai  often  and  more 
or  less  completely  by  the  ebb  and  flow  of 
the  tides.  The  sub'Jt  rn  ( am  receives  some 
attention  from  Lamouroa>L  and  also  a  con- 
siderable attention  is  given  to  the  di8U*Lbu<* 
tlon  of  the  partienlar  diviaiona  and  fam^ 
iHea.  Altogether  Lamouroux  haa  treated 
of  a  considerable  number  of  facts  and  fac- 
tors underlying  even  the  more  modern  con- 
sideration of  the  subject.  GrevUle  (1830) 
and  W.  H.  Harvey  (1849, 1851),  aa  haa  al- 
ready been  atated,  have  fdilewed  Lamofo- 
roux  and  have  treated  at  the  geographical 
re'ntionships  of  the  various  floras,  but 
cliieriy  from  the  point  of  \iew  of  floristics- 
Lamouroux  and  Harvey  laid  the  chief  em- 
phaaia  on  general  climatic  faetom,  of  which 
tempentora  ia  by  fiir  of  wideat  effeet  and 
importance,  and  tiiia  view  was  fo11owe<1  by 
the  later  writers,  who  associated  factor* 
with  their  floristic  treatment.  A  ikew  im- 
petus was  given  the  study  of  climatic  dis- 
tribution by  EjeUmann'a  Tariooa  pap(na» 
particularly  by  "The  Algse  of  the  Arotie 
.Sea"  and  tlie  later  subdivisions  of  the 
Polar  Sea.  The  discussion  of  the  marine 
floras  of  the  North  Atlantic  at  the  hands  of 
Beinhe,  Simnuma,  Boergeaen  and  Jdnason 
almply  emphaaam  the  importanee  of  thia 
climatic  factor  or  sets  of  faetom. 

Before  leaving  this  more  jreneral  treat- 
ment, it  may  he  well  to  speak  of  Piocone's 
work  (1883)  as  the  only  general  treatise, 
other  than  that  of  Lamonrooz,  on  the  geo* 
graphieal  diatzibatioa  of  the  marine  algn. 
Piccone  treats  of  the  general  features  of  an 
alpal  flora  and  the  general  conditions,  such 
as  the  substratum,  both  as  to  physical  and 
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chemical  aspects  as  well  as  thr  modes  of 
attachment  to  and  the  various  methods  of 
aggr^tion  of  the  alga  on  it.  He  consid- 
m  alio  the  aapaeti  o(  oh«mie«l  eenpotitioii 
and  vamtloa  in  nlinity  of  the  eoa  inUit, 
as  well  as  its  puri^jr,  its  gaa  eomtent,  its 
deusity  and  its  color.  There  follows  a  dis- 
cussion of  the  influence  of  the  temperature 
of  the  water,  of  the  influence  of  light,  of 
ooior  of  the  w«tav  of  methode  of  diapecMl 
by  oormtB  and  by  fidMi,  of  Ibe  natme  of 
•PONB,  etc.  Finally  the  general  organiza- 
tion of  the  plants  themselves  is  dealt  with. 

Under  the  liead  of  climatic  distribution 
and  with  the  eontroiiing  factor  of  tempera- 
tnxe  in  mind,  may  be  mantioned  my  own 
popwa  on  liiia  aobjeet  in  1898,  1908  and 
1914,  req[M»otivel7,  n^ieie  there  ia  an  at- 
tempt made  to  outline  certain  climatic  zones 
depending  primarily  upon  the  mean  tem- 
perature of  the  surface  waters.  In  these 
papen  I  have  treated  in  a  general  and 
laeliminftTy  way  of  tempentnre  aonea,  5* 
C.  apart,  as  to  surface  waters  and  mean 
maximum  temperature.  I  have  also  briefly 
touched  upon  the  invasions  uf  the^te  aones 
At  seaaona  of  other  temperatures,  particn- 
laily  at  the  mean  minima,  by  apeeiea  from 
other  zones.  These  invasions  aeeoont  for 
much  of  the  seeming  disturbances  of  uni- 
formity and  exclusiveness  of  flora.  I  am 
now  prepared  to  account  for  other  inva- 
aiona  due  to  the  raising  of  temperature  of 
the  algiB  in  tidal  belta  and  in  ahallow  areaa, 
tueh  aa  aalt  lagoons  and  e.'  t  iarie!}  through 
the  temperature  of  the  air.  Throug:li  these 
factors  practically  all  invasions  or  over- 
lappings  from  one  zone  into  another,  may, 
aa  it  now  aeema  to  me,  be  eqddned. 

Tnmii^  firom  the  papen  whieh  aie  gen> 
eraiUy  floristic  or  which  deal  only  with  the 
general  climatic  factors,  there  are  certain 
papers  dealing  with  the  topograpliical  or 
ecological  distribution.  While  Lamouroux 
hinted  at  eertain  featoree  sndli  aa  the  in- 
flnenee  of  aeration  in  the  tidal  belti  and 
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the  influence  of  the  substratum,  the  first 
papers  to  deal  with  topographical  features 
of  distribution  for  marine  alg»  were  thoae . 
ef  J.  O.  Agafdb  (1886)  and  Oentad 
(1844)»  Both  divided  the  ahore  belta  of  the 
Daniah  and  southweet  Swediah  eoasts  into 
three  rec-inns,  the  uppenno'=?t  <»liaracterized 
by  a  predominance  of  the  green  algaj,  the 
middle  by  the  predominance  of  brown 
alga,  and  the  lowermost  by  that  of  the  red 
algn.  Oersted,  however,  waa  the  ifarat  to 
attribute  thia  diyision  into  regions  to  a  defi- 
nite influence,  viz.,  to  the  light  as  to  depth 
penetration  and  as  to  color.  Kjellman, 
later  and  in  several  papers,  also  divides  the 
ahorea  generally  into  three  "region^"  the 
littoral,  the  enblittoral  and  the  dittoraL 
He  also  developed  the  idea  ef  algal  forma- 
tions, or,  as  they  are  more  prf>ppr!r  fvilled, 
of  ''associations."  In  botii  liieae  segrega- 
tion^ Kjellman  is  followed  by  most  later 
writem. 

Bosenvinge  for  Greenland,  Boergeoen  for 

the  Faeroes,  Kylln  for  the  western  coast  of 
Sweden  and  Jonsson  for  Iceland  have  ap- 
plied and  extended  the  ideas  of  Kjellman 
as  to  topographical  units  and  the  factors 
oontroUing  them,  aa  well  as  for  factors  of 
dimatie  importanee.  JOnaatm  (1912)  has 

jriven  a  partimilarly  complete  and  aatiafao* 
tory  outline  and  discussion. 

Schimper,  Warming  and  Clements  have 
given  iiTaaBiftffatimif  of  the  marine,  aa  well 
aa  the  fieah-water  aign,  diatingoiahiiig  the 
plankton  or  swimming  forms  from  the 
benthos,  or  attached  forms,  and,  in  distin- 
guishing the  benthos  formations  according 
to  the  substratum,  viz.,  as  to  sand  or  rock 
and  in  making  even  farther  diatinetioiia. 

Two  papara  of  reeent  data  eontain  data 
and  obaervations  of  great  importanee  in 
topographical  distribution  of  the  marine 
algte.  One  of  these  is  the  contribution  of 
B.  M.  Davis  (1913)  to  the  "Biological  Sur- 
^  of  the  Waters  of  Woods  Hole  and  Vi- 
einity»"  while  the  other  is  the  paper  of  K. 
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Yendo  (1914)  "On  the  Cultivation  of  Sea- 
weeds with  Special  Accounts  of  tlieir  Ecol- 
ogy." in  each  of  these  papers  attention  is 
oallfld  to  eoologioal  faeton  modifying  or 
iUvstratixig  tbe  w<nldiigB  of  gmenl  tao- 
tons  of  distribution  tt  veil  as  those  con- 
e«rned  in  qpecial  topogvaphieal  disfcribu- 

To  sum  up  the  general  results  and  to  at- 
tampt  to  dfitemune  the  general  mbdiTiaioiia 
of  the  coast  lines  to  satisfy  all  require- 
ments of  geographical  diatribution,  the  fol- 
lowing seems  to  be  a  reasonable,  although 
tentative,  arrangement,  both  as  to  climatic 
and  as  to  topographical  divisions. 

auiEA.no 

L  ZofiM,  ngnlated  by  temperature  of 

the  warmer  months,  especially  to  be 
determined  by  the  mean  summer 
temperatureii  or  in  practise  by  the 
iaotheral  lines  at  intervals  of  5*  C. ; 
n.  Begiom,  purely  geographie  aegr^par 
tlons  under  zones; 

XXI*  Froi^iiLCcs,  subdivisions  of  re^ons  ac- 
cording to  mean  winter  tempera- 
tures, in  practise  by  isociymea,  5° 
apart  or  teas; 

17.  2>i»lne<t,aabdiTidoDeQmdflrproviBeea 
aeeording  to  geographical  remote- 
ness and  var}nnpr  physical  condi- 
tions of  a  general  nature ; 

IQPOCDUPHICULb 

V.  Fermoiiom,  a^n^^tioiia  of  alga  of 
flame  general  form,  depending  par- 
ticularly upon  substratum ; 

Associations,  ag^gregations  of  alga?  de- 
pending for  general  likeness  of 
plant  form,  etc.,  on  depth  (belts), 
aalinitgr,  light,  aeration,  eto.,  gener- 
ally eharaeterizod  hj  tiie  predomi> 
nance  of  a  single,  or  at  moat,  of  a 
few  species. 

W.  A.  SfixcHsXiii 
Umraaanr  or  GAuranu 


THE  CARNEGIE  INSTITUTION  OF 
WASHINGTON   AND  SCIEN- 
TiFiC  RESEARCH! 

NuiiERous  references  have  been  made  in 
preoeding  reports  to  the  growing  realitt- 
tion  of  tho'worid  at  large  tiiat  llio  methoda 

of  science  are  the  most  effective  methods 
thus  far  developed  for  the  advancement  of 
learning  and  lor  the  mitigation  of  the  eon- 
sequences  of  the  inexorable  ''laws  of  na- 
ture" whieh  eonditton  elirtenee  on  our 
planet.  Reference  has  been  made  likewise 
to  the  eoBtemporary  riae  and  progress  of 
other  research  establishments  and  to  the  in- 
troduction of  investigation  as  an  economic 
adjunct  to  industrial  enterprises.  These 
manifeitationa  of  popular  approval  and 
oonfidenoe  oonttnne  to  be  among  tiie  most 
noteworthy  signs  of  the  times.  Indeed,  it 
is  plain  that  we  are  now  witnessing  n  re- 
markably rapid  evolution  of  public  uiider- 
standlng  of  the  meaning  and  the  value  of 
reaeareh.  Thia  haa  been  greadj  intNunfied 
and  accelerated  bj  the  European  war, 
whose  sinister  aspects  appear  to  be  relieved 
in  some  degree  by  the  prospects  of  an  awak- 
ened realization  of  the  availability  of  better 
methods  than  those  of  warfare  for  settling 
intomational  diapntea,  of  better  methoda 
than  thooe  now  commonly  applied  in  lSb» 
govenmient  of  states,  and  of  better  meth- 
ods in  education,  in  sanitation,  in  indus- 
try, and  in  biological  economy  generally. 
The  European  war  has  emphasized  to  a 
degree  not  hitherto  attained  in  the  worlds 
hiatoiy  the  perila  of  ignoranoe,  of  govem- 
ment  l)y  assumed  divine  right,  and  of  that 
Sort  of  diplomacy  which  shades  off  l»y  in- 
sensible degrees  into  dnplicity;  anil  it  has 
emphasized  equally  clearly  the  uecejisity 
for  rational  investigation  of  and  progrcs- 
ttve  reforms  in  all  national  aifaira. 

How  the  detaila  of  tiiia  evolntion,  in 
whieh  tiie  institaticm  moat  partaeipato»  will 
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vork  theuMl-m  out  Is  impoesiblA  to  pn* 
diet  OEoept  in  genoral  twmfl.  It  may  be 

safely  inferred,  however,  from  the  history 
of  similar  developments,  that  this  one  will 
proceed  much  more  slowly  and  with  much 
more  difficulty  than  many  enthusiastic  op- 
tinuatB  antieipate.  Evoliitioii  ia,  in  gm- 
eral,  a  secular  process  and  goes  on  with  a 
leisurely  disregard  of  individuals.  It  may 
be  safely  inferred  also  that  many  of  the 
numerous  fallaciea  which  have  beset  the  in- 
Hilntioii  dmiiig  the  brie£  inttrval  of  ita 
enatenee  will  iMur  again  and  again  in  the 
xin  of  dmHar  organisatioiia,  while  lalladea 
of  a  more  fronMesome  type  are  likely  to 
beset  the  introduction  of  the  methods  and 
the  results  of  research  in  governmental  af- 
liim.  ItisintbelaitlnreiEuiathatihemoafc 
stnbbofD  oppontiaii  to  piogreia  ia  nfloallj 
me^  fittfiO  there  exist,  as  a  rule,  in  such  af- 
fairs no  adequately  developed  relations  of 
reciprocity  between  those  best  qualified  to 
suggest  aud  to  formulate  improvements  and 
tiuMO  who  eontrol  the  machinery  for  tiieir 
applieatiopa.  IBafiii  improvements  can  be 
aaemed  only  by  orupooming  a  stolid  adher- 
ence to  precedent  as  well  as  the  reluctance 
of  rational  conservatism.  Thus  it  happens 
iii  governmental  afiEairs  that  the  most  in- 
emigrutfue  ideas  often  eottisfc,  aa  ii  well 
ahowB  by  the  contemporaxy  adoption  of  the 
most  advanced  principles  of  sanitation  in 
certain  Euroj)ean  countries  which  are  still 
dominated  by  medieval  theories  of  the  f unO" 
tioDB  of  a  atate.  To  eile  another  lllnatra^ 
tion  readily  trndraatood  and  verifiable,  it 
is  an  aaomaloPB  feet  that  the  United 
States  provemment  exacts  no  professional 
requirements  for  the  direction  of  its  highly 
technical  affairs  except  iu  a  single  branch 
of  its  aervioe,  namely,  the  legaL  And  in 
line  with  this  glaring  national  defleiency  it 
is  notorious  that  the  fiat  of  an  exeoative 
ean  make  an  astronomer,  a  geodesist,  or  a 
biologist  out  of  a  man  whose  works  arc  nn- 
knowu  in  the  anuala  of  the  science  of  which 


he  beoomea  the  ex<ofl]do  repiesentative. 
We  hear  mneh  also  in  these  days  of  the 

"mobilization  of  genius"  in  the  interests 
of  national  y^ropfirednpss  for  commercial 
and  industrial  compeution,  if  not  for  the 
more  serious  exigencies  of  national  defense ; 
but  it  is  to  be  feared  that  this  mobilisation 
means  fruitless  attempts  to  utilise  aberrant 
types  of  mind,  or  perhaps  the  employment 
of  men  of  talent  under  the  direction  of 
those  whose  competency  for  leadership  is 
admitted,  if  at  all,  only  in  quite  other  fielda 
of  aetivi^  than  those  here  considned*  In 
the  meantime,  it  is  plain  enough,  in  the 
light  of  current  events,  that  any  nation 
whose  governors  mistake  necromancy  for 
science,  confound  invention  with  investiga- 
tion, or  fail  to  utilise  effisetively  available 
and  advaneing  knowledge,  is  in  danger  of 
humiliation  in  peaoefial  international  com* 
petition  if  not  in  danger  of  extinction  in 
international  conflict. 

Mudi,  perhaps  too  much,  haa  been  said 

in  preceding  reports  eoneeming  the  max- 
ims and  the  principles  which  should  be  ob> 
served  on  the  administrative  side  in  the 
conduct  of  research.  To  a  ^r(>at  extent 
these  maarims  and  principles  are  the  same 
as  those  developed  in  the  eomwon  experi- 
ence of  the  race :  but  to  a  greater  extent 
they  are  derived  from  the  more  concrete 
and  the  more  sharply  dcfijjed  experience 
developed  iu  the  evolution  of  the  older  sci- 
eneea.  AH  experience  teaches  that  effective 
researeh  depends  on  painstaking  labor, 
arduously,  patiently  and  persistently  ap- 
plied; while  all  science  teaches  that  re- 
search is  eli'eotive  only  in  those  regions 
wherein  something  like  demonstration  can 
be  attained.  If  investigaticms  can  not  be 
well  dime  they  are  of  little  worth;  if  noth- 
ing ean  be  proved  they  are  of  still  less 
worth,  or  at  best  only  of  negative  value. 
But  obvious  as  these  trtiisms  are  when 
stated  by  themselv^,  they  have  been  con- 
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tradicted  daily  in  tke  plflxos  of  tventa 

which  make  up  what  our  successors  will 
call  the  history,  recorded  and  unrecorded, 
of  the  institution.  Thus  it  has  been  sug- 
gested not  infrequftntly  that  promising  re- 
Murahes  be  ampended  id  ovder  tiiat  eqiiallj 
or  less  promising  researches  might  be  taken 
np;  and  it  ha.s  happened  that  proposals  to 
abolish  departments  of  researcli  have  been 
seriously  advanced  before  th^e  depart- 
muiti  have  had  time  to  prove  tteir  rights 
to  eKurtenee.  It  is  not  infreqiwitly  sag* 
gested,  likewise,  by  otherwise  irreproach- 
able corre<?pondents,  that  the  experts  of  the 
laboratories  and  observatories  of  the  insti- 
tution be  set  at  work  under  the  direction 
of  amateoxt,  or,  in  eonie  caaea^  of  tiioae  even 
wlio  have  not  reaohed  that  earliett  atage  of 
wptudty  in  science. 

Tt  frttes  without  saying:  that  all  such  un- 
toward iuilueat^  should  have  little  effect 
on  the  rise  and  progress  of  a  research  es- 
tabfislunent;  bot  he  would  be  an  ineom- 
petent  administrator  who  failed  to  recog- 
nize the  existence  and  the  dangers  of  these 
influences.  Most  men  are  still  opportu- 
nists; many  contemn  principles  and  theo- 
riea  of  procedure ;  while  the  characteristie 
defeet  of  deUberative  bodies,  strikingly  il- 
lustrated  by  l^islative  fnaemblies,  ia  la<k 

of  deliberation.  Moreorer,  what  any  or- 
ganization, altruistic  or  otherwise,  may  ac- 
complish at  any  epoch,  or  during  any 
period,  will  depend  very  largely  on  tiie 
atatos  of  eontemporaiy  pnblie  opbiion.  No 
•  organisation  may  be  rationally  expected  to 
rise  much  above  the  level  of  the  ideals  of 
those  who  support  and  direct  it.  The  law 
of  averages  and  the  "law  of  conservation 
of  ignoranee"  apply  in  the  boaiaew  of  re- 
aeareh  no  less  rigoroosly  than  in  other 
affairs  of  human  endeavor.  The  only  dif- 
ference is  that  in  r(*Rearch,  from  the  nature 
of  the  c&&e,  we  are  held  to  stricter  accounta- 
bility ;  it  is  incumbent  on  us  to  be  alive  to 
the  ideals  and  the  theoriea  which  lead  to 


regress  as  well  as  alive  to  the  Ideala  and  the 
theoffiaa  whieh  lead  to  pwgreaa. 

Although  popular  opinion  continues  to 
look  upon  the  institution  as  an  estahlidh 
ggmnt  of  miliwiited  meanai  and  henoe  ef 

onlimited  capacities,  it  ia  an  ea a!>cer- 
tained  fact  that  sucli  advances  as  have  been 
attained  are  due  chiedy  to  con<^tration  of 
effort  in  a  few  fields  of  investigation,  the 
munber  of  tiieae  bein^  naeaaaaijly  limited 
by  fte  ^^^l^^wi<lei  of  iweoine.  Of  tiie  asen* 
cies  whidh  have  contributed  auiat  to  thaae 
advances  the  departments  of  research  must 
be  given  first  rank  when  quality  and  quan- 
tity of  results  accomplished  are  taken  into 
aoeoont.  Thaae  departaMnta  have  ai^* 
plied  nlao  a  mroih  needed  veeiflastion  of  the 
axiom  hitherto  admitted  in  all  domaii»  of 
activity  except  tho^e  of  research,  namely, 
that  if  any  good  work  is  required  the  best 
way  to  get  it  done  is  to  commit  it  to  com- 
petept  men  not  otherwiae  preooeapied. 
Th^  have  verified,  likewise,  the  equally 
obvious  truth  that  large  and  difficult  under- 
takings demand  foresight  and  oversight, 
prolonged  effort,  and  a  corresponding  oon- 
tinnity  of  support.  The  idea  that  dieeov- 
eriea  and  advaneea  are  of  nuteorie  oocigin 
and  that  they  are  due  chiefly  to  abnoimal 
minds  has  been  rudely  shattered  by  the  re- 
morseless experience  of  the  institution. 

Along  with  these  considerations  special 
mention  ahonld  be  made  of  anoUiar  of  vital 
importanee  to  the  departnenta  of  reaearah* 
This  is  their  complete  autonomy  within  the 
limits  of  their  annual  appropriatioTis.  Al- 
lusion is  made  to  this  matter  here  partly 
for  the  purpose  of  correcting  public  miaap- 
prehenaion  eoneeming  the  relnttona  of  tiieaa 
departments  to  the  inadtation  aa  a  wbdM, 
and  partly  for  the  porpoee  of  stating 
formally  the  theory  of  administration  fol- 
lowed by  the  institution  during  the  past 
twelve  years.  Such  a  degree  of  freedom 
aeeorded  to  the  departmenta  of  leaetreh  ia 
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not  only  nece^H^ry  by  reason  of  the  extent 
and  the  complexity  of  the  affairs  of  the 
institution,  but  it  should  be  regarded  as  a 
fnH^jmiifirtal  piiiii^pl6  of  Mmnd  %4iwfa1f- 
tmtnm.  No  one  ean  IdUow  the  details  of 
all  these  varied  affairs.  A  division  of 
labors  is  indispensable,  and  to  the  greatest 
extent  practicable  the  director  of  a  depart- 
ment of  research  should  be  encouraged  to 
be  tha  »iitoent  of  his  dflpartmoital  dMt^ 
But  in  80  far  aa  departmanls  are  grant^ 
liberty  of  action  it  is  an  equally  funda- 
mental principle  of  administration  that 
they  should  assume  corresponding  responsi- 
MUtiet.  AvtonoBuiiis  freedoai  tad  noipiO' 
eal  aoeountability  are  then,  in  brief,  the 
essentials  of  the  theory  under  which  the 
departments  of  resesreh  have  evolTed. 

In  consonance  with  the  theory  just  indi- 
eatsd  sad  in  eonfoxndty  with  the  pceeedp 
cat  set  a  yesr  ago,  no  attampi  is  made  have 

to  furnish  abstracts  of  the  current  de- 
partmental reports.  They  givo  sufficiently 
condensed  summaries  of  departmental  ac- 
tivities and  departmental  progr^.  They 
are,  as  a  mle,  hif^ily  teehnieal  papers  and 
difisnH  of  adequate  appreciation  even  by 
those  somewhat  familiar  with  the  subjects 
considered.  But  this  is  not  only  just  as  it 
should  be,  but  it  is  inevitable  if  the  in- 
yestigations  under  way  are  worth  making. 
Our  emfideaee  in  them  must  be  founded  in 
large  degree  on  the  general  principles  re- 
vealed in  the  advancement  of  science. 
Great  and  admirable  achievements  were 
attained  by  the  ancients  prior  to  the  epoch 
of  leoocded  history;  still  greatar  addava- 
mants  wars  attained  by  the  Greeks,  the 
Arabs,  and  the  modems  down  to  the  epoch 
of  Galileo  and  Newton;  while  competent 
judges  have  estimated  that  greater  prog- 
ress was  secured  in  the  nineteenth  century 
titan  dnring  all  pmioas  htttory.  It  is 
^ts  wiHiin  oonservatiTO  ressoa,  there- 
loM,  to  ssBome  that  if  we  eontimie  to  fol- 


low those  principles,  now  grounded  in 
more  than  twenty  centuries  of  repeatedly 
verified  experience,  in  the  light  of  accumu- 
lated and  reeoided  knowledge,  we  may  oon- 
ddmily  txpmA  to  wdneve  oomsponding' 
further  advances. 

The  question  is  sometimes  raised  as  to 
how  the  efficiencies  of  investigators  and  of 
departments  of  r^earch  are,  or  possibly 
may  be,  estimated.  OooasioaaUy,  also,  tiisra 
BfinwiS  to  be  entertained  slong  with  tiiis 
question  the  hypothesis  that  research  is  a 
commodity  and  that  money  is  the  chief 
agent  in  promoting  its  effective  increase. 
Bttt  flie  enrrently  ooounon  meaning  of 
denej  implied  in  this  qnestioa  and  in  this 
hypothesis  is  too  narrow  for  application 
here.  It  applies  rather  to  machines  and  to 
aggregates  of  men  working  like  machinery 
for  predetermined  economic  ends.  In  a 
,  broader  soise^  however,  the  question  of  affi- 
eieney  of  men  and  of  organiaatioiis  is 
worthy  of  considerate  attention.  It  is,  in- 
deed,  in  this  inclusive  sense  a  question  of 
the  greatest  importance,  especially  in  all 
cooperative  enterprises  of  communities  and 
states.  Bnt  without  going  into  tiiese  Isrger 
aspects  of  the  matter,  it  may  be  said  that 
the  efBciencies  of  the  investigators  and  of 
the  departments  of  research  of  the  institu- 
tion are  determined  in  the  same  way  that 
jostifieation  for  the  institation,  as  a  whole, 
is  detennined,  namely,  by  tiie  eonsmsns  of 
competent  opinion.  In  sdonoe,  the  work 
of  an  individual  is  measured  on  its  merits 
and  the  work  of  an  organization  is  weighed 
in  the  same  manner.  Adequate  tests  and 
slands»fa  for  wbi^  is  not  folly  known  may 
not  be  iriady  aet  np  in  aots  of  sdministia- 
tiom.  Severer  tests  and  higher  standards 
arc  suppli'-'l  automatically  and  relentlessly 
by  contempurury  criticism  and  by  the  ver- 
dicts of  poeitcrity.  Hence,  given  a  corps  of 
trained  investigators,  or  an  organisatian 
of  aeversl  snoii.  tiie  onestion  of  effioienttv  im 
happily  one  whieh  is  deoidad  for  ns  main^ 
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by  iho^e  who  are  alone  qtulifisd  to  YOlkdor 
adequate  judgment. 

Like  all  otiier  braiuiliee  of  the  inetitatioii, 
liie  divinon  of  research  associates  has 

undergronc  a  distiuct  evolution.  Orij^inally 
a  division  which  gave  rise  to  excessive  and 
often  unrealizable  expectations,  it  has 
gndually  beoome  Aom  of  ite  eztcii^  ap- 
pendages and  digested  of  iti  inlieritaiieea 
from  occultism.  In  spite  of  these  omni- 
present obstacles  to  pro«»ress  Rrul  to  effi- 
ciency, this  division  has  been  highly  pro- 
ductive from  the  beginning  and  continues 
to  he  one  of  the  moat  important  ageneiea  of 
the  institirtion  for  the  pzoduotioii  ni  learn- 
ing. The  main  reason  for  the  notewwUhj 
suee«?s  of  this  agency  is  very  simple.  It 
was  stated  in  a  recommendation  concern- 
ing research  associateships,  in  the  report  of 
the  president  for  the  year  1906,  in  tbeoe  , 
words: 

The  limitatioii  of  eligibility  fOr  MMh  pfldtlOM  to 

opputluiiitr  for  rosoarck. 

In.  Uie  meantime,  the  number  of  those 
possessing  such  qualifications  has  increased 
mn<di  more  rapidly  tiian  die  reaonrees  of 
the  inatitiition  (or  than  the  resources  of  all 
research  ap^encics  combined)  have  increaf>ed 
to  meet  this  and  other  growiiic:  financial 
needs.  Not  only  has  income  failed  to  keep 
pace  with  worthy  demanda,  bat,  aa  re- 
peatedly pointed  ovt  hitherto,  the  pur- 
chasing capacity  of  income  has  steadily  de- 
clined since  the  foundation  of  the  institu- 
tion. Thus  it  happens  that  now,  just  as 
the  merits  of  the  ^tem  of  research  associ- 
ates haye  eome  to  be  generally  recognized, 
it  is  essential  to  suspend  eactttosion  of  this 
system,  and  it  may  become  essential  to  cur- 
tail to  some  extent  the  amounts  of  the 
grants  hitherto  made  to  those  wlio  have 
helped  most  to  develop  tliis  remarkably  ef- 
feethe  dlYisIon  of  tiie  institntlon's  aetivi^ 
ties* 


Tt  should  be  evident  from  the  preceding 
parafjraph.s  of  this  section  of  the  report,  as 
well  as  from  numerous  passages  in  previ- 
oos  reports,  that  ^  inooiBe  of  tiie  instita- 
tion  ia  not  only  not  equal  to  popular  esti- 
mates, but  that  it  is  not  equal  even  tO  the 
lcp:itimate  demands  on  it  for  researeh. 
This  proposition  is  easily  vfrified,  although 
few  people  believe  it  and.  fewer  still  are 
willing  to  undertake  the  small  ariUimetieal 
labor  essential  for  iti  demowstfation.  On 
the  other  hand,  it  is  admitted  by  everybody 
that  the  institution  is  not  doin^  as  much  as 
it  could,  but  the  simple  reasons  for  this 
obvious  fact  appear  to  be  far  from  equidly 
obvions.  'WheUier  it  woold  be  desirnhle, 
if  praetieahle,  to  doaUe,  say,  the  endow- 
ment, and  hence  the  income,  of  the  institu- 
tion is  a  question  well  worthy  of  consid- 
eration. But  along  with  many  reasons 
why  it  would  be  so  desirable  thwe  might 
he  addneed  also  many  other  reasons  why  it 
would  not.  This  is,  indeed,  a  fnndaiwmtal 
qaestion  whose  deliberate  consideration 
should  precede  the  next  step.  We  possess 
as  yet  no  weU-defined  and  generally  ao- 
eepted  theory  of  «  rooooroh  oi^anisation. 
The  institntion,  plainly  enongh,  stands 
siunewhat  in  i-solation.  It  would  prosper 
better,  probably,  and  be  better  understood, 
certainly,  if  it  had  more  contemporaries 
with  which  to  divide  not  only  the  vast 
fieldiK  of  opportonity,  bat  alao  tiie  Tast  ag* 
gr^te  of  fruitleas  Isbors  imposed  on  Hum 
who  should  be  preoccupied  with  the  busi- 
ness of  research.  In  the  meantime,  while 
no  expansion  is  permissible  under  existing 
income,  the  current  activities  of  the  insti- 
tntion  may  eontinne  without  aerions  modi- 
fieatimi  of  plans  or  impairment  of  efficisnqy. 

B.  S.  WOOOWABD 

8CIBNTIFIC  SVSNT8 
WXKBUSS  TELEGRAPH  INSTALLATION  ATTBB 
VMIVBRSITY  OF  CHICAGO 

A  mTABU  addition  to  ^  equipment  of  tiie 
IKjenon  Fhysieal  Labonitary  at  the  Univef* 
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sity  of  Chica^  has  recently  been  m«d0  hf  Hit 
installation  of  wireless  telegraph  apparatu?. 
The  aerial  will  be  stretched  between  the  mast 
on  Hygwau  Iiaborataiy  and  a  Bunilar  one  on 
IGtehell  Towi'r,  mftlring  available  approxi- 
mately a  height  of  140  feet  and  a  lencrth  of 
425  feet  for  the  aerial  conductor.  This  will 
oonaiat  of  oigbt  wiree,  oaeh  made  of  seven 
strands,  which,  includinj?  leads  into  the  build- 
ing, will  zequire  nearly  six  miles  of  phosphor 
famnue  wire.  The  mounting  and  insulatum 
win  be  moet  fulb^  provided  for  in  ofder  to 
withstand  a  pull  of  three  thousand  pounds, 
which  a  hoavj'  wind  on  ieo-cnvrrrd  wires  mljrlit 
produce;  and  also  to  make  the  electrical  leak- 
age negligibly  aax&H  erm  when  using  the  20,- 
000  volte  wliieh.  will  be  enqiilog«d  in  treoemis- 

sion  e7tp<:'riment5i. . 

The  first  transmitter  will  be  of  five  kilo- 
watts capacity,  which  will  be  sufficient  for  the 
preaent,  dioiiglk  iieft  enitable  for  tiwMoofleiiic 
communication.  The  important  parts  of  this 
apparatus  are  being  made  in  the  Hyerson  Labo- 
ratory and  already  preliminary  tests  have 
shown  that  e  bifb  degree  of  efieienej  wiU  be 
attained. 

All  typos  of  receiving'  instrumraits  will  be 
used  and  the  excellent  character  of  the  aferial 
win  make  it  possible  to  -neeiy  and  eaqperi- 
aeut  with  the  radiations  from  all  the  high- 
powprpd  stations  of  tlio  Fnitod  States  and 
with  many  of  those  of  the  European  nations. 
Bosoorch  work  has  already  been  started  and 
snaogementB  made  to  eetxy  on  nmk  in  eo- 
o]">fratIon  xrith  another  university  a^?  soon  as 
the  installation  of  the  Kyerson  apparatus  is 
completed.  Courses  on  the  theory  of  wireless 
tdcgnphr  end  tskphonj  eooxdinated  with  elec- 
trical measimmeiits  wQl  be  given  during  the 
oominff  ctiTiuner  quarter. 

Associate  Professor  Carl  Kinsley,  of  the 
dspertment  of  pfaTsios  at  the  University  of 
Ghieego^  who  prepared  the  subetenoe  of  tiie 
foregoing?  statement,  wa.^  for  several  years 
an  electrical  cxjiert  for  the  War  Department 
and  devised  a  wireless  ^stem,  which  was  the 
first  to  be  aoespled  by  the  United  Stetee  gov 
enunent  and  ie  now  in  use  by  the  San  Frau- 
cisoo  wizelese  station.  Brofessor  Einsler  has 


been  OMtneeted  with  the  Unimei^  of  Oliiesgo 
for  fiflsan  Teen. 

THK  UA8E  OF  THE  TROPICAL  BOTAMICAL 
STATION  AT  CINCHONA 

Ths  botanical  station  at  Cinchona,  in  the 
Bhie  Hmmtains  of  Jamaica,  formeriy  leased 

for  ten  years  by  the  New  York  Botanical 
(rarden.  has  now  been  leased  by  the  Smith- 
sonian Institution^  ou  behalf  of  fourteen 
Amerieen  botenists  and  botanical  institntions 
tiiat  have  contributed  the  rental.  These  bot- 
anists and  institutions  believe  there  Is  need  in 
the  American  tropics  of  a  counterpart  of  the 
famous  Buitenzoig  GhEirden  in  Java.  They 
hope  the  opening  of  thie  labontocy  at  Oitt> 
chona  may  prove  as  stimtilatinp  to  the  devel- 
opment of  botany  in  this  country  as  the  oj)- 
portunities  afforded  at  Buitenzorg  have  to  the 
adveaee  of  this  sdenee  in  Europe. 

The  equipment  available  at  the  station  con- 
sists of  the  residence,  with  its  furnishings;  of 
tiiree  laboratory  buildings,  two  glass  propa- 
gating honsee  and  a  gerdoL  of  ten  acres,  con* 
taining  scores  of  specie  of  exotic  durubs  and 
trce^,  besides  many  native  plants  from  the 
liighlands  of  Jamaica.  The  oooupant  of  Cin- 
ohona  is  also  free^  within  reasonable  bounds^ 
to  study  and  collect  plants  over  the  muy 
thousand  acr«>H  of  the  whole  Cinchona  reser- 
vation, as  well  as  in  the  neighboring  valleys 
belonging  to  private  owners.  He  will  likewise 
be  given  every  available  facility  for  study  at 
ITope  Gardens,  where  he  will  find  a  herba- 
rium, &  library  and  an  extensive  collection  of 
tropical  plants.  The  same  pririlege  will  be 
his  at  Castleton  Garden  which  contains  e 
Rpleiidld  collection  of  cyeads,  of  i>alm3,  and 
of  Ficus  and  other  dicotyledonous  trees. 

The  many  diflerent  type*  <rf  native  vegeta- 
tion aooessible  from  Oinahona  and  from  Hope, 
include  a  ntmiber  of  ^eat  ecological  inforof?t 
and  numerous  species  of  importance  for  the 
morphologist,  cytologist  and  physiologist.  The 
ecologioal  tTpee  range  fram  the  tree  ferns, 
epijdiytos  and  water- -'>al<ed  filmy  ferns  of  the 
cool  mountain  forest  to  tlie  hot.  steaminp 
woodii  of  the  lowlands  of  the  north  side  at  one 
extreoM  and  to  the  dry  savannahs  and  cactus 
deserts  near  Kngtton  at  the  other.  Fuller 
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staknnents  of  the  opportmiitiee  for  research  in 
various  lines,  wTitt^n  by  men  who  have  worked 
there,  may  be  fotind  in  Sciencx,  Vol.  43, 
Ik  017,  (Bee  ebo  Popular  Mimm 

Monthly,  January,  lOU.) 

Any  American  inve?tifrator  mar  he  granted 
the  vm  of  the  Cinchona  Station  by  the  Cin- 
duma  Oommitto^  wbieth  ooiwiseB  of  IT.  L. 
Britton,  John  3kL  Coulter  and  Duncan  S. 
Johnson.  Apr'lif*'^tioti.H  for  this  privilocre  and 
for  information  regarding  the  conditions  under 
width,  it  is  gnnted  AenMi  be  wmA  to  Doneaa 
8.  Jefaneon*  Jokan  BopkiiiB  UDivenilv,  Balti- 

m  COUNCIL  OF  WATtOIIAl.  DKVSNSS 

Trb  Oovmcil  cf  ITational  Defense  and  its 

adrisory  eomm{«»3ion,  compo?5od  nf  civilians, 
have  decided  to  appoint  seven  committees  to 
fniiher  ie^nSop  tiie  program  for  tbe  mobllSar 
tioD  of  the  rosnurros  of  ^  <ioimtiy.  Thar 
htcn  issued  the  following  statement: 

The  program  of  the  cmincil  and  oommisaion  has 
for  its  object  the  provision  of  an  adequate  mill* 
ts>7  KoA  oftval  defsBSS  huti  on  m  adsqdsto  In- 
(3a«trial  aaH  eommercial  coordination  and  prepa- 
ration. To  attain  tiua  end,  a  definite,  imawdiate 
SBiA  ewittiwiliig  pfegi—  is  bei^  worksd  ont. 

The  commi.oBion  lins  divided  into  committees.  A 
mamber  of  the  commliaien  is  the  diaiman  of  eaeh 
«f  tiM  eommtttees.  Oonmittaas  1uit»  besn  f  onaed 

to  takt^  cliargo  of  llif  followin^i  subjects,  aiu]  other 

eoounittees  will  be  formed  an  th^  maj  be  needed. 

A.  IffldldiMy  liudndiug  gonoral  Madtatfoii,  Qhb> 

missioner  Franklin  H.  Martin,  chairman. 

B.  Labor,  including  conservation  of  health  and 
welfare  of  workers,  Commissioner  Samuel  Oompers, 
chairman. 

C.  Trans[>ortnf ion  anil  rommuniestionf  f^nmwn^ 
sioner  Daniel  WlUard,  chairman. 

D.  Bdsiue  sad  rsswwfc,  lashiAAg  sngbsaBiag 
and  ednestioB,  OommiasioBer  HoDis  QoUnj,  dialt^ 

man. 

Bsw  nwteiiAlSf  sniiiersb  sad  sMtsl^  Oom- 

miasionor  Bernard  Barucb,  ohrtirman. 

F,  MunitionB,  manofactaring,  ioelading  stand* 
trtfistioB  and  faidnsMsl  rebtloDS,  Oommlarioner 

Howard  CoiTin,  chairman. 

O.  Supplies,  including  food,  clothing,  etc,  Oooi* 
vSmAmn  JnUns  Boeeawald,  ehainnaa. 

The  chairman  of  eaeh  eonunitteo  will  call  a  astiss 
of  eonfereBaas  with  rcpwaantatiTSs  of  tndss,  tmsl- 


nesses  or  professions.  At  such  oomferenees  the  rep- 
resentatives shall  ba  asked  to  organise  so  as  to  deal 
with  fho  eowneil  tiuongh  one  man  or  through  a 
committee  of  not  more  than  three  men,  to  wtwin 
the  council  shall  submit  problems  which  WUif  af* 
feet  the  national  defenjie  and  welfare. 

One  or  more  members  of  the  eonstt  nill  sssal 
the  conferees  nnd  set  forth  the  desires  of  the 
emment  aud  its  needs.  To  quote  the  words  of  the 
enabling  act,  fhMO  needs  ate  *<ae  oniatlen  of  to- 
lat!on«  which  will  renflcr  possible  in  time  of  need 
the  immediate  conceatratioii  and  utilization  of  the 
issooNSB  9t  tke  aatloa." 

The  dMifsiea  inro  BiiOiorised  to  seleot  oom- 
autteemaa  from  eiUMr  govenunent  or  dviX  lifsk 

TBM  ANNDAL  MBKTING  OK  the  NATlONAt 
ACADEMY  OP  SCIENCES 

The  annual  meeting  of  the  T^ational  Acad- 
emy of  ScieuoQs  will  be  held  at  the  Smith- 
aoDian  KastitoCion  in  Washington  on  April  16, 
17  and  18. 1917. 

By  direction  of  the  cotmcil  and  of  the  pro- 
gram ooounittoe,  members  are  invited  to  jire- 
seut  hriof  announcemouts,  not  exceeding  ten 
minntes  in  lengtb,  of  &eir  diseoverias  and  of 
the  results  of  current  roaearch  work,  some- 
what similar  in  scope  and  character  to  the 
annotmoemeats  regularly  made  in  the  Pro- 
crc-diflgs.  TitleR,  aoeompeaied  by  an  abstnet 
of  100  or  200  words  should  be  sent  tO  the 
chairman  of  tlio  jirofrram  corninittiH\  Profeasor 
B.  B.  Boltwood,  Yale  University,  New  Haves, 
Ooaui^  not  lator  Hum  ICsreh  80,  in  order  to 
he  included  in  the  program  to  be  printed  in 
ScTKNCE.  Titles  which  reach  tho  chairman 
later  than  March  30  will  be  assigned  a  place 
by  the  program  eoxnmittee  so  far  as  time  per- 
mits. About  one  third  of  the  ant^n^^  pio- 
gram  has  been  reserved  for  thc^c  nnnoimce- 
ments;  the  remainda  will  be  arranged  by  the 
progfom  eommittoe;  The  Bessiona  wiU  be  held 
as  follows: 

Mondnu,  April  16 

9M  A.U.  Business  session,  U.  8.  National  Ha* 
Bsont. 

10.30  A.M.  Scientific  sessisn  (opsft  t»  tiw  pub- 
lic), U.  8.  National  Mnseiim. 

2.30  P.M.  Beteutific  session  (open  to  the  pub- 
lia),  n.  B.  Natfamd  Massnm. 

4.00  9JL,  nnt  iraiiam  EOeijr  Hale  Lestma^ 
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by  £<iwut  Grant  Coiiklin,  professor  of  soology, 
MaM/tim.  ITaifvrnty.  Subject:  ^'Kotlioda  and 
G&oses  of  Organic  Evolution"  (opm  to  tlM  pDb* 
lie),  XJ.  8.  National  Moeeuio. 

Xteeeptien,  main  hJl,  BmiftiflMiwt  gn* 

TH««d<iy,  .<l|>rt^  17 
9.30  P.H.   Buainees  aesaion,  U.  8.  Nal^onal  Ma* 
Mum. 

10.^0  A.M.   ScientiCr  i^esaioB  (opeo  to  Um  pab* 
lie),  U.  8.  Natiouol  Muaeom. 
2.S0  P.1C.  SelaBtlfle  mhIw  (open  to  tbm  -pah- 

lie',  TJ.  S.  National  Mns«^in. 
8.00  P.M.   Annual  dinnar,  Kaleigh  Hotel.  Pre- 

Mo  A.M.  Biuin«^8  »esi<ioii,  IT.  S.  National  Mv- 
Kum.  Election  of  officers  and  memb«ra. 

1.30  P.M.   Lundieon,  Ralei^  Hotd. 

3.00  P.M.  Scientific  seaiion  (OfNtt  to  tiM  pub- 
lic) ,  n.  8.  National  Muaeum. 

4XH)  P^.  Seeond  William  Elleiy  Hale  Leetore, 
If  Bdwto  Chant  (Ml^  fintimm  «f  >odiocr» 
Princeton  TTn5ver?titT.  Subject:  "Methoria  and 
CauMW  of  Organic  Erolntion"  (open  to  the  pub- 
Be),  n.  &  NKdmial  MaMom. 


•OXHTIFIC  NOTBS  AMD  M8WS 

Tn  poitraH  bgr  Henty  Uike  of  Jooepb 

Henry,  first  secretary  of  the  Smithsonian  In- 
stitution, hns  bf^n  transferred  by  a  senate 
resolution,  from  the  capitol  to  the  Smithaon- 
ian  Inadtntioiit  whera  it  h$»  teen  haag  in  tha 
National  Gallery  of  Ax%,  ia  tJiO  tmw  building 
of  the  National  Museum. 

Dr.  Willum  H.  W&loh  was  tlie  guest  of 
honor  at  the  tenth  annual  banquet  of  the 
iBtoolapian  Obib^  PUIadelplua,  on  Febniaiy  Ik. 

FMMraMOn  Amrnt  F.  Hawps.  hond  of  the 
forestry  depfirtmrat  of  the-  Univcr-ity  of  Ver- 
mont and  state  forester,  lins  resipiiod.  Two 
positions  were  created  lately  iu  the  United 
Btalai  Gh)iT6fiitiioirfa  States  Bdationa  Soft- 
ice,  foresters  in  charge  of  the  Agricultural  Ex- 
tension work,  one  for  the  Cotton  Belt  States 
and  one  for  the  states  of  the  north  and  west, 
the  last  of  windi  Profeoaor  HawM  wfll  fllL 

Ba.  Fabun  Fit.vNKi.iN,  aiaoeiate  editor  of 
the  New  York  Ff-  ;f'i7  Post  since  October, 
lHO^t  has  resigued.    Dr.  FrankUn  was  pro- 


fessor of  mathematics  in  the  Johns  Hopkins 

JSmnnLtr  fnm  1879  to  189& 

Da.  UoKNir  0.  Lunn,  fonnarly  teeliaioal 

editor  of  The  Electrical  Bmrutw  and  W0»Um 
Electrician,  has  accepted  a  t^tnpornry  appoint- 
ment  as  associate  engineer  in  the  Bureau  of 
Standuda^  Waahington.  D.  0. 

E>  TfatiiiMMAH  lias  beau  pvomoted  from 
tiie  position  of  assistant  chief  to  that  of  asso- 
ciate chief  of  the  Bureau  of  Plaut  Indostiy, 

IT.  S.  Depurimt'iit  of  A^;riculture. 

Dr.  Watson  L.  Wasson,  professor  of  mental 
^aeaaea  in  the  eoOagft  of  mndidno  of  the  TTni' 
t«nil7  of  Vermont,  has  accepted  the  pontion 

of  superintendent  of  the  Vermont  State  Hos- 
pital for  the  Tnaane  at  Waterbury  to  succeed 
Dr*  Don  Ofontt  tvho  Ina  nrigned.  Dr.  S. 
A.  Stanley  has  been  appointed  to  mcoeed  Dr. 
Wasson  at  the  University  of  Vermont.  He 
has  been  a  member  of  the  hospital  staff  for 
aometimau 

Amn  aeven  mondis'  abaenoa  in  Japan, 
Korea,  southern  Manchuria  and  China*  Aaaiat- 

flnt  Professor  Wellinfrt'On  Do\vn5n5»  .Tones,  of 
the  defpartineut  of  geography  at  the  University 
of  OUeago,  has  ntnmed  to  'Ae  nnxTmit^  for 
hia  legnlar  mnk.  The  pnipose  of  his  trip  to 
the  Orient  wa.9  to  jret  a  preneral  view  of  the 
regions  visited  so  a»  to  be  able  to  study  intelli- 
gently what  has  been  written  about  them,  and 
alao  to  plan  effectively  future  detailed  Add  in* 
Teotigationa. 

It  is  stated  in  Xaiurc  that  Captain  Amund- 
sen, the  Norwegian  explorer,  who  proposes  to 
endeavor  to  reach  the  North  Pole  by  aeroplane, 
ia  on  hia  mgr  to  TSdtrwt^  fxtm  Amariea  to  oom- 
ph'te  his  plans.  The  sliip  in  which  he  will 
make  the  lirst  part  the  jfiuriiey  i??  to  be 
launched  at  Chriatiauia  next  lilarcU,  and  Cap- 
fuln  Asuudaan  onwwtto  to  atait  hia  odentiflo 
«ipadilion  about  the  summer  of  next  year.  He 
hopes  eventually  to  come  in  touch  with  Robert 
A.  Bartlett>  another  explorer,  who  is  goin^  via 
Bering  Stmit. 

At  the  annual  meeting  of  the  Bojal  iCioro- 

scopical  Soeiety,  held  on  January  17,  the  fol- 
low! nf»  officers  were  elected  for  the  year  1917: 
FresidetU,  £.  Heron-Allen;  Vic€^end«rU»»  J. 
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R  BttRUod,  A.  Earland*  B.  G.  Hebli,  F.  Sliil* 

lington  Scales;  Treasurer,  C.  F.  Hill;  SecrO' 
iancs,  J.  W.  H.  Eyre,  T>.  T.  Scourfield;  Li- 
brarian, P.  £.  Badlegr;  Curator  of  Instruments, 
0.  Singer;  GttnO^  of  BUi—,  £.  J.  Sbeppard; 
Bdiior  of  Jowmai,  B.  G.  Hebk 

Professor  Frederic  S.  Lee,  of  Columbia 
University,  lr<'tiir<  d  lu  foro  tlie  Rcionce  Club  of 
the  University  of  Wisconsin  on  February  12, 

Oh  Fcbnury  8  Prafeawr  ICurlin,  of  Ooindl 

University,  addressed  a  meeting  of  the  Biolog- 
ical Soripty  of  the  Collie  of  the  City  of  Xow 
York  on  "The  Relation  of  Acidusis  to  Carbo- 
liydnte  ICetaboliam.*  Tntmm  AbnJiam  J. 
Goldfarb  and  Dr.  Dii^n  J.  Edwuds  pailioi- 
pated  in  the  diseii??ion  followinff  the  lectura 

Professor  Willuu  K.  Qreqort,  of  Colum- 
bia University  and  the  American  Museum  of 
Natonl  Sstory,  dfiUrond  ml  iUiwtntod  leo- 
tnre  before  the  Biological  Society  of  thr  Col- 
IcpTP  of  the  City  of  'Ncvr  York  on  "  The  Evolu- 
tion of  tho  IXuiuau  Race,"  ou  ^arch  1. 

NxAn.T  $400,000  tVM  bequeathed  in  1910  to 
ibft  city  of  Munich  by  Dr.  G.  Erauss  to  found, 

ns  a  memorial  to  his  father,  an  institution  for 
mechanical  and  other  forms  of  urthopedius, 
especially  those  practised  by  the  elder  Krauss. 
Tho  bnildiiis  is  now  ooinp]ioted>  It  itends  on 
the  grounds  of  the  university  orthojuHlic  elinic 
with  which  it  is  closely  affili*ted,  Piofesaor  F. 
Lange  being  in  chaigOb 

£dwaid  Dtd  PCTlBSt  Gordon  HeKay  pro- 
fessor of  metaUnrgy,  Harvard  University,  died 
on  February  17,  in  the  Bixty-eighth  year  of  hi* 

age. 

C.  Owen  Waterhous^  formerly  assistant 
keefper  of  tho  BtHuh  MuMom  of  Natnzal  Sia- 
tory,  diod  on  Febvnaiy  4,  at  Che  ase  of  aevwdT^ 

three  years. 

The  dfftth  is  announced  <if  -T.  M.  Alrnrpz, 
professor  of  hygiene  at  the  University  of  Oor- 
doba.  Afsentiaa,  senator  of  the  xeahn  and  gw- 
evnor  of  the  Fnmnm  of  Oordobn*  aged 

eeven  years. 

TuE  death  at  the  apre  of  fifty-four  years  is 
announced  of  Dr.  I£.  SchiUUiess,  of  Zurich, 
known  for  his  work  on  heart  diioaw,  the 
ajphygmometer  and  photography  of  the  pnkek 


IL  HomrauT,  deputy  of  the  department  of 
the  Lower  Alpe^  is  aaid  hgr  the  Journal  of  ih4  j 

American  Medical  Association  to  have  ready 
for  piihlir-ition  the  demographic  statistics  cf  ' 
France  for  1915.  The  data  at  hand  are  as  fol-  | 
hyws: 

Vrars  Blrthi  DMtha 

1913  (77  departmcntd)   604,454 

1914  (77  dep&rlineuts)  ....  594,222  647,549 
191ff  (7tf  depertawati)  ....  611,801 

13wrelbTCb  in  the  departments  which  can  be  I 
aooonnted  for,  legietigr  dwm:  in  191^  an  «k>  j 
ces3  of  15,645  births;  in  1914^  an  excess  of  53,-  | 
S27  deaths,  and  in  1915,  an  excoss  of  2^j1.S35  ' 
deaths.  The  figures  do  not  represent  correctly 
the  births  and  deatiiB  in  the  invaded  depert- 
nients  in  the  war  aoD^  whma  f|3i«oft  all  tte 
deaths  of  oomlbitanta  are  Mgietaed. 

TnE  Tmporiiil  Tvussian  Society  of  Minenl- 
ogy  cehhratf'd  its  centenary  in  January. 
Owing  to  existing  circumstances,  a  fecial  sea- 
aion  was  not  hdd,  hot  there  was  a  genotal 
mooting  and  an  «^dhit  ehowuig  the  huloiy  of 
the  society. 

At  the  two  hundrfnl  and  tiiventy-oiprhth  m*:H^t- 
ing  of  the  Elisha  Mit<-"holl  Scientific  Society  at 
the  University  of  North  Carolina  on  February 
80.  Ifr.  Oollier  OoU»  spoke  on  *'Beeent 
Changes  in  Currituck  Sound,"  and  Mr,  Horace 
Williams  on  "  The  Philoeophy  of  Science." 

The  geconn  annual  Drainnge  Confemnco  of 
the  University  of  Illinois  is  to  be  held  March 
m.7.  Engineers,  drainage  officials,  ooa- 
tnotois,  poUio  offioiala,  land-owneia  and  bad- 
ness men  fmm  all  parts  of  the  state  will  he  in 
attendariee  to  wnsider  puch  subjects  as  the 
reclamation  of  swamp  and  overflowed  lands, 
flood  oontxo!  and  the  oonaervation  of  the  aoQ. 
The  subject  of  land  reclamation  in  Illinois  is 
one  of  preatcr  iinportanee  than  !«  grenerally 
8upxK>afHl.  Although  some  three  million  acres 
of  ffTiJtiTi'^ff  haw  been  drained,  thece  remain 
gMMt  ovexAnr  areas  of  rieh  lowlands  along 
the  rivers,  the  aggregate  extent  of  whieli  is 
greater  than  that  of  Holland  and  the  reclama- 
tion of  which  would  add  $150,000,000  to  Uio 
land  TBluee  of  tho  State.  The  eonferanoe  to  he 
held  at  Uihana  will  have  for  its  puipose  the 
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ftimilfltioii  of  gmtar  iiitaratt  In  lUi  pvobikinL 

The  tpeekem  will  be  engineers  and  public  ofTi 
of  proniint-noc  and  information  rc^rardinj? 
the  practical  phases  of  drainage  will  be  made 
wtilable  to  tihose  in  attendanoe.  The  Ofgani* 
lation  and  financing  of  drainage  districts,  the 
survpyinjr  of  drainnpe  areas,  tlip  df.-^if,'n  of  bt?- 
tems  and  improved  methods  of  construction 
are  among  the  subjects  to  be  considered.  The 
meeting  irill  be  in  olmige  of  Ae  defportmeiit 
of  r-ivil  onpnoering^  oolleKe  of  enginaeriiig, 

Urhana,  Illinois. 
**  Aape/OIA  of  Modem  Science "  is  the  gen- 
anbieet  of  a  aeriee  of  leotoiee  being  given 
by  membere  of  the  faculties  of  the  Univerai^ 
of  Chicago,  at  the  North  Side  Center  of  the 
University  Lecture  Association  of  Chicago. 
The  aeriea  ma  opened  on  Febnuuy  19  hf  Pro- 
fessor  Bobert  A.  Millikan,  of  the  department 
of  p}iy<»i<»s.  who  spoke  on  "  Modem  Views  of 
Electricity."  On  the  evening  of  February  20, 
Aaaoeiato  Ftofeaaor  WiDiam  Draper  Haridna» 
of  Ibe  department  of  chemistry,  diaenaaed  the 
subject  of  "  Kadiuin,  tlio  Breaking  Up  of 
Atoms,  and  the  Evolution  of  the  Elements." 
On  Mueh  6,  Pmfeaaor  John  Mevle  Coulter, 
bead  of  the  department  of  botany,  will  lecture 
on  "  Tlia  Hevolution  in  Aprri culture,"  slKjwInp 
how  the  investigations  of  heredity  and  of  the 
•oil  have  revolutionized  agricxUtural  practise 
and  bid  lair  to  aolf  e  the  preadng  problem  of 
!(xA  production.  On  March  12,  A^isociate  Pro- 
fessor Walter  Sheldon  Tower,  of  the  depart- 
ment of  geography,  will  discuss  "  The  Meaning 
ef  Modem  Geogieiiliy,*'  and,  on  Marcb  19,  Bi- 
raotor  Edwin  Brant  Froe^  of  the  Yerises  Ob- 
seTratnry,  will  present  some  of  the  "Hevela- 
tions  of  the  Spectroscope."  The  closing  lec- 
ture, "  The  New  Geol<^,"  on  March  26,  will 
be  slLm  bj  Doaa  BoUin  D.  Saliabiiiy,  of  the 
Ogden  Giadiucte  Soliool  of  Science^  wbo  inU 
present  f»oTne  of  the  newer  theorie.-i  eoneeming 
the  earth's  history,  especially  its  origin  and  its 
age. 


mOVBRSITY  AND  EDUCATIONAL 

NEWS 

pRESiDEirr  WlLSOK  signed,  on  i  ebruary  23, 
the  Smililk'Hngbeo  Yooatiooal  Xdneation  Bill* 


wbid)  pnmdaa  laige  ftanda  for  fadaral  aid  to 

t'     tatesfor  the  toaobing  of  agricaihure,  trad^ 

industries  and  home  economics. 

Mr.  and  Mrs,  Max  Epstktv,  of  Chicago, 
have  ooutxibuted  to  the  medical  school  enter- 
priae  of  the  UmTerritsr  <rf  Ohioago  9100,000  to 
erect  and  farniah  the  equipment  for  a  univer^ 
aity  di.>pen?ary.  This  will  prox-Mc  a  Htrueture 
in  which  will  be  reception  rouiiitj,  rooms  for 
diagnoata  and  treatment,  rooma  for  iKMpital 
end  dispensary  social  servioe  irark  and  ifoik* 
ers  both  professional  and  volunteer. 

Mr.  Fuank  Q.  Looas',  of  ChieaRO,  has  jriven 
to  the  Umversitgr  of  Oiiicago  a  fund  providing 
en  inoome  of  I9>000  e  jaer  for  three  faaeeidi 
fellowships,  one  in  pethologr  md  bMleriolagj, 
one  in  medicine  and  one  in  surgery. 

At  a  rec<'nt  meeting  of  the  faculty  of  the 
Long  Island  College  Hospital  it  waa  voted  to 
admit  women  atodenta  on  the  aame  terma  ae 

It  15  Btat^nl  in  Nature  that  Mr.  K.  J.  0. 
Rennie,  son  of  Professor  Rennie,  of  the  Uni- 
Tsrsilgr  of  Addaide,  has  been  appointed  acting 
leotorer  in  eleetricel  engineering  in  the  Unl- 

versity  of  ^ir'llKUirne.  He  will  take  the  place 
of  Mr.  K.  B.  Brown,  who  is  about  to  engage  in 
munition  work  in  England. 

Da.  0.  E.  Vo68,  of  the  TTniTenitgr  of  C^- 

bridgc,  has  been  appointed  profeesor  of  botany 
in  the  South  Africnti  School  of  ICnoa  end 
Technology,  Johannesburg. 


DI8CU8BIOM  AND  COSRBSPONDBNCS 

PHOSPHATE  SXPBRIICSiraB 

In  Sotenoe,  January  6,  1917.  pafff^a  18  and 
19,  Professor  C.  A.  Mooeis  writes  as  follows 
oonoeming  tlie  reanka  of  Tenneeaee  experi- 
niento  with  difierent  phoBphatae: 

Neither  now  nor  in  the  past  have  these  results 
allowed  ns  to  advocate,  as  intimated  hy  Dr.  Sop- 
kins,  the  U3e  of  tmaeldnlated  bone  meaL  Tnm 
tte  atandpoint  of  economy,  the  data  obtaitmd  here 
have  litvn  (leciilcdly  in  favor  of  acid  phosj^hato. 
In  Dr.  Hopkinti'a  arlicio  oiuissiou  was  made  of  the 
faet  tlMt  in  the  taUe  referred  to — Bulletin  90,  p. 
89,  TcnncsFee  Acrrienltviral  Exj^erinioiit  St.ition — 
every  $1,00  invested  in  acid  phociphBte  gave  on  the 

eienge  •  aaknlatad  praftt  el  H2a  ivhera  the 
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flowpM  tempt  mn  tniMd  nte,  ma  «t  |Mt 

whore  they  were  removed  foT  haT.  Phosphate 
rock,  on  the  other  hand,  gave  by  a  similar  caleu- 
Utloa  ft  pmAt  of  onlj  I&66  lAm  tttt  «MpM  ei«p« 
weru  turned  under  and  tha  aiSit  HMMBt  tiM^ 
were  removed  for  hay. 

On  papes  S7  and  88  of  the  Tcimessee  bulle- 
tin, No.  dO,  Professor  Mooers  makes  the  fol- 
lowing •tatomeotes 

among  the  relativelj  inaoluljle  phosphates,  appears 
in  these  axperimeats  to  oocopy  an  intermediate 
place,  wifli  Mtanu  littto  Inftelor  to  thOM  tnm 
add  phosphate.  As  compnred  with  phosphate  rook 
the  mechanical  condition  of  the  meal  is  in  its 
favor;  also  its  eoBteat  of  orfufe  nHw  oop- 
poaed  to  assist  in  its  decompositioa.  But  in  these 
erperinients  the  influence  of  the  nitrogen  contained 
in  tlie  me&l  must  not  be  overlooked  and  probably 
givw  it  a  higher  standing  than  can  be  attributed 
to  the  phosphoric  arid  alone.  E^ndoiitlr  It  is  a 
valuable  fertiliser  for  soils  like  these,  and  the  eon- 
MeoM  plaeBd  ia  It  b7  nuny  teBMt  Of  tto  BIgh- 
land  Him  and  other  parti  of  Ito  iMt  mmm  BOt 
to  have  been  misplaced. 

The  calculated  profits  mentioned  in  Pro- 
fessor Mooers's  Sciencb  artide  are  vridentiy 
iNMod  iqwa  &SermA  valiiaCioiis  than  those  re- 
ported in  the  bulletin,  as  may  Ik-  seon  from 
the  following  table  taken  from  page  89  of  the 
bulletin : 


EXBtJX>TS  or  TKKNESSEC  XXFEaiMENTS 

Cowpea  Cropt  Tmnti  Vwltr 


CalculAlcd  Profit 

KM  , 

Amount 

Coat 

1 

Callmedj  Limed 

229  lb. 
218  " 

ses 

$1.8.3 
3.27 
1^ 

f3..17  '  14.47 
3.1.3  2.73 
2.57  '  1.37 

261  lb. 
385  '* 

moved 

iM 

I.**.:;!  '  $'>.98 
4.73  ,-0.77 

Eaar  oompotationa  abow  psoflta  par  $1.00  in« 
TMtfld  of  $0.90  from  bone  meal  and  $1.29  from 
phosphate  rock,  as  an  avenge  of  the  oompar- 

able  figures. 

On  page  90  of  the  Tennessee  bulletin  Pro- 
feiMr  Hbocn  makaa  1h»  foUowiag  atatemsnt; 


Tim*  sMois,  tb«afow>  ta  %a  ttUla  fientaa  la 

phosphate  rock  on  soils  like  those  under  considera- 
tion, unless  liming  be  omitted,  and  even  then  the 
Mtidli  of  Snka  m.  tad  17.  Aov  ttai  arid  |hn> 
phate  may  bo  aiQCik  flMflt  pMtttbta  tku  Ihi  aa- 

treated  rock. 

rornputation  from  the  figiire?  in  the  newm- 
XNinyiug  tablo  show  average  profits  from  the 
nnlimed  laiid  of  |8JN>  £Nm  add  plio«^ 
I9.3S  from  raw  iDck  pho^hat^  lor  areqr  IlLOO 

invpstod. 

When  we  consider  (1)  that  wheat  was  grown 
every  year  upon  the  ime  land  in  thoM  Tepnee- 

see  experiments;  (2)  that  70  per  cent,  of  the 
phosphorus  in  the  raw  jihospliate  applied  wi;! 
remain  in  the  soil  for  the  benefit  of  futui% 
crops  aftor  iSba  add  phosphate  is  adiaiiatod; 
(3)  liiatraw  rock  phosphate  is  now  procurable 
in  very  Tniu-li  better  mocliiinicftl  condition  than 
when  these  experiments  were  conducted;  (4) 
that,  as  an  average  of  nsteen  years  at  Wooster 
and  ninetoflB  yaaia  at  Straogavjlk^  Oluo^^  tiia 
increase  in  crop  values  were  $4.01  from  non- 
acidulntixl  bone  meal  and  $3.78  from  acidu- 
lated bone  black,  on  adjoining  plots  in  a  five- 
6R>p  rotetaon  iiyitenit  ^'oviding  fot  avaiy  nop 
every  year;  and  (8)  llhtt,  as  an  average  of  re- 
sults from  twenty  renrs  of  invocti^rstion  by 
the  Rhode  Island  Experiment  Station,-  better 
letana  per  ILOO  invaitod  wtn  weined  oa 
bdih  limed  and  unlimed  land  from  both  raw 
rock  phogp^n'r-  '^^irl  i^ound  bone  tnan  from 
any  one  of  four  diffraent  acidulated  pjbos- 
phates;  then  ita  Aid  ttill  ttmra  diffieoHy  in 
harmoniring  all  utyiKlwl  opinion.^  witb  ^ 
eetablished  facts.  Otol  O.  HomM 

UMivaaaiTT  or  Th.iwoi8 

THE  ORGANIZATION  MANIA 

To  THF.  F.niT"U  OF  Scif.nce:  It  is  to  be  hoped 
tlmt  the  Report  of  the  Subcommittee  ou  Re- 
Mareh  in  Luiuitiial  Laboratoiiei,  poUidiod  in 
ScnvoB  for  Januafy  12,  marks  the  high  water 
mark  of  the  organizatioTi  mania  now  sweeping 
the  country.  The  research  worker  must  ha^ 
an  aHortmont  of  «actraordinaiT  qoaliieatMni. 

1  Ohio  ExperlmeBt  Statloa  Obeolan  101  (pb  11) 
and  144  (p.  97). 

£  Bhode  Island  Experiment  Station  BnUetin  163, 
p.  M7. 
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Xothiiig  is  said,  however,  of  what  rewards, 
either  ^aacial  or  soci&l,  are  for  him.  Ap- 
parently he  should  be  wilUng  to  be  a  oog  in  a 
madiine  ia  in  iostitvtiMi.  It  to  MmH,  mvb 
tbe  Report,  to  locate  "  a  skilled  private  assist- 
ant— one  %vho  possesses  not  only  originality, 
hut  also  dound  judgmeat  and  intellectual  hon* 
tHy."  li  yen.  tM  to  Hhem  qjuMotidom  a 
handsome  appearance,  you  will  lisve  nearly 
th'  pr-rfect  man — and  then  you  offer  him  the 
glorious  position  of  priyate  assistant.  Happily, 
bowwer,  1m  triU  not  be  f ooliiih  enoagh  to  tako 
it  He  will  make  moxe  money,  have  more  in- 
dependenee,  and  win  more  social  esteem  if  he 
deTOtes  his  originality  to  writing  "  compell- 
nv"  eoap  edfertiieBCMDts.  Be  wUH  aho  have 
in  infaitely  easier  life^ 

The  amazing  statement  is  made  that  "  the 
individual  can  exert  only  a  very  small  influence 
euept  afl  a  xoember  of  tn  oigBttisation."  One 
WMiders  what  iustitntion  or  oigaaitation  Keww 
ton  or  Darwin  helong-ed  to,  without  wlilch 
"they  would  have  exerted  only  a  very  small 
influence.^  Coming  nearer  home^  to  what  in- 
stitution does  Mr.  Biflhebad  or  Mr.  Elihu 
Thomson  belong? 

The  best  p«i3J?ible  thing  that  e-xecutives  can 
do  for  sci^ce  is  to  efface  themselves  as  much 
as  poaaibia  Thank  beavan,  tiie  "centraliaan 
and  coordinators"  (as  Sir  Ronald  Ross  calls 
them)  did  not  get  hold  of  Balton  or  Faraday 
or  even  Shak^p^re,  for  creative  originality 
is  the  aaoM^  •nhatantiaOr*  to  lAuttwtt  it  may 
be  applied.  Not  only  do  executives  often  ab- 
sorb aalaric--*  that  ought  to  be  paid  to  research 
workers,  but  they  create  a  public  impression 
Aat  the  workers  are  their  auboidinates,  as  if 
a  aciaaitiBe  noikev  were  an  iufailor  sort  e( 
animal  who  needed  some  one  to  eoordinate  )iis 

act!  ri  ties. 

l:lxecutive&  also  absorb  some  of  the  most 
atimnlating  parts  of  the  -«odB-^e  planning 
and  pfouinant  puUie  eaqpnaaion.  Worst  el 

all,  they  operate  to  deprive  a  su^ienlifie  worker 
of  that  indetK>ndent  position  wliich  is  the  life 
blood  of  a  man  of  original  and  vigorous  habit 
at  mind  Tk»  pioper  modal  of  die  aeiantiat  ia 
tile  judge.  The  ladt  of  independent  position 
many  away  from  fruitful  woxIl 


The  writer  knows  two  men  rf  -^inntiflc  train- 
ing and  of  vigorous  and  original  minds  who 
went  into  the  advertising  business.  Needless 
to  aay,  thay  are  earning  vaady  mor^  and  are 
enjoying  a  far  more  independent  position,  than 
the  majority  of  scientific  workers.  No  execu- 
tive tells  them  to  "  cooperate."  They  cooper- 
ate or  not,  just  as  Htuaj  see  fit. 

Of  course  cooperation  comes  in  strong  in 
the  report,  even  if  it  works  to  deprive  talent 
of  its  just  rewards.  Originality  is  not  joint 
hotperaonaL  An  aimy  wins  a  battli^  but  tfie 
creative  thinking  is  commonly  done  by  eone 
one  IS'apoleon.  The  writer  knows  of  a  case  re- 
cently where  an  oiganization  worked  on  a 
problsm  for  many  montha  withont  addering 
anything  except  more  or  less  Uflafol  (moetly 
trivial)  data.  But  one  day  a  mranber  not 
working  on  that  problem*  devoted  some  high 
teaaioii  tMnking  to  the  subject,  aided  by  a 
luqniy  eomhination  of  other  knowledge,  and 
was  able  to  see  the  solution  of  the  whole  ques- 
tion on  radically  different  lines.  If  he  had 
turned  in  his  contribution,  he  would  have  r»- 
eaived  only  minor  raoognitloii,  as  lie  had  ^ent 
only  a  short  time  on  it.  As  it  was,  he  kept  it 
to  himself  and  is  now  rcai)ing  a  legitimate 
reward.  How  could  his  inventive  originality 
be  aaked  to  divide  the  credit  and  rewards  wifli 
mere  data  oollecting — ^for  the  two  things  are 
not  commensurate?  To  use  a  current  expres- 
sion, theiy  are  not  in  the  same  class."  And 
yet  ha  ahonld  not  ba  aeowlffe^  i  «.>  talent 
ahonld  giva-ita  ideas  to  medioatity.  There  are 

kinds  of  cooperation  where  one  eats  the  din- 
ner, and  the  other  pays  the  check  and  tips  the 
waiter  and  cloak  room  girl  besides. 

Other  sdentists  would  do  weO  to  take  a  leaf 
£rom  the  8urge<^n'a  book.  Oertmnly  in  part, 
the  high  r>osition  "  f  Anicriean  mr^Tj  is  owing 
to  the  fact  that  the  surgeon's  work  is  his  own. 
I  pieeume  that  the  Mayo  brothers  hare  •& 
**eieeiitiT«h'*  pndssly  as  any  hospital  has  a 
manager,  who  attends  to  the  buying  of  sup- 
plies, etc.,  but  nobody  ever  heard  of  him.  It  is 
curious  how  American  surgeons  have  been  able 
to  do  suflii  good  work  widi  no  "eseeolive  ivr> 
geons  "  to  oeenpy  the  esntar  of  the  stsga^  and 
make  them  oooperate.  Incredible  as  it  may 
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seem,  in  this  field  the  maliojrany  roH-top  dok 
is  not  the  greatest  thing  in  the  world. 
Says  Professor  Fite  in  the  Nation: 

WMNVtr  two  or  fliiM  ore  gathered  together, 

and  even  whore  they  are  not  (jathereil  together, 
some  one  ia  on  his  way  to  or>;aiu7.e  them.  In  the 
madneaa  for  orKaniv-ation  we  have  lonj;  since  lost 
sif^ht  of  the  end  in  the  means;  we  have  forgotten 
tliat  neither  the  fruition  nor  tlio  advancenient  of 
human  life  con  take  plaee  in  the  al  sence  of  in- 
dividoal  freedom  and  ereativeness,  and  wo  have 
oono  to  beUovo  that  tho  solo  aMoaiog  mt  M»  ud 
of  oahoM  io-^  be  oi|oiiiiea. 

Ikditidcil 

SantCB  Al  COMTSABAUD 

To  THE  Editor  or  SonaraB:  Tknn^  ih» 

kind  of!u-es  of  Professor  James  "Wani  the 
British  autljoritios  have  consented  to  release 
the  books  sent  from  Qermany  to  the  Psycho- 
Ibtfwal  JBooMtp.  The  Flqrdiologioal  Beview 
CompHfiy  rit-slres  to  qcpreao  ito  {hub  to 

Professor  Ward. 

For  the  benefit  of  other  scientists  who  may 
be  titnilaTljr  involTed  it  afaould  be  stated  tiiat 
the  action  taken  was  a  pure  act  of  courtesy  to 
Professor  Ward.  Tho  taint  of  contraband  still 
infects  scientific  literature  in  the  opinion  of 
the  inoeantor  general;  bvt  he  ia  iviUing  to 
defer  to  eipert  judgmeut 

TTOWARD  0.  WAMttN 

Pbtcholooical  Beview  Cki., 
PantflROKi  IX,  J,f 
Tebmaiy  20, 1917 

TRIHUSD  MA0A2INK8  AND  EFFICIENCY 

To  THE  Editor  ok  ^rtr.srr.:  Your  corre- 
spondent "H.  P."  waxes  somewhat  warm  in 
your  issiM  of  January  12  on  the  above  subject 
and  evidently  prof  or*  his  vrntriimned.  To  me 
it  Boonw  "  all  nonsense  "  to  lay  that  "  I  have 
alway*'  fonnd  that  T  unt  more  m:t  df  an  un- 
opened magazine  than  an  opened  one."  The 
eontents  are  of  oourse  Ihe  same  in,  either 
case,  the  difference  ia  in  one's  mental  attitude. 
I  find  my  weekly  copy  of  Science  so  intPTe?t- 
that  I  ahno^t  invariably  read  it  clear 
tiirough,  and  I  do  not  want  to  bo  delayed  in 
getting  at  ito  oon*«ot»  by  hsving  to  eat  its 
pageii  I  find  it  very  irritating  to  have  to  cut 
the  pages  ol  an  interestiiig  book  when  I  had 


much  rather  ho  reading:  it.  Sneh  vrorl: 
me  a  wa«te  of  time  and  energy.  Helper,  i- 
read  weekly  by  some  12,000  to  15,000  hxisy 
man  and  women  irtioee  time  ia  Taluable  in  the 
literal  as  well  as  in  the  figurative  sense,  hence 
tho  "  general  opinion  that  the  copies  should  be 
trimmed.*'  This  suits  tiie  present  writer,  but 
it  is  to  be  nqgretted  that  *H.  P."  oan  no 
loQgar  gat  his  nntnmmed* 

K  W.  GoDoaa 

State  Nokmal  Collbqs, 
Okeemsdobo,  N.  C, 
robroaiy  l,  1917 

QUOIAIiONS 
IlimLBCT  AMD  THI  WAS 

Had  not  experienoe  amply  shoma  that  no 

subject  13  so  remote  as  to  make  it  exempt  from 
oontaul  with  the  workings  of  the  great  war, 
one  might  expedt  sneh  faMmmHy  in  thtt  one 
of  a  paper  on  **  The  Bektions  of  Mathenrntios 
t:)  thi;  Natural  Sciences."  A=,  it  is,  one  is  not 
in  the  lemt  surprised  to  find  that  tho  bearing 
of  the  present  state  of  the  world  on  the  fu* 
tore  of  mathematieal  leseofeh  is  tho  theme 
of  tho  closing  remarks  In  llie  presich'ntial  ad- 
dress with  that  titli.'  delivered  at  tho  rtx-ent 
meeting  of  tiie  American  Mathematical  Soci- 
ety by  Ftofeesor  R  W.  Biowa,  the  £atia- 
guished  mathematical  astronomer  of  Yale. 
Wiile  tho  stupendous  events  of  the  past  two 
years  have  caused  the  need  for  scientific  ro- 
sesreh  to  be  emphasiaed  move  strongly  than 
ever  before,  he  say*,  yet  it  is  to  bo  remembered 
that  in  tliis  tho  practieal  end  alone  is  con- 
templated, and  the  ptirely  intellectual  side  is 
little  regarded.  ''The  future  of  xeeearch  in 
pore  seieiioe  is  iix  danger  as  aevor  before^"  ha 
warn?. 

For  this  fi  ir  there  is  only  too  mnoh  pronnd, 
though  in  our  judgment  it  would  be  a  de- 
pl«nd>]e  error  to  aooQpt  as  inevitable  Ast 
whieh  is  only  threatened.   No  man  oan  say 

'srh.it  reaction  there  mnr  be  after  tho  war  from 
that  state  of  mind  wiuch  the  appall inj^  de- 
mands of  such  a  confiict  as  is  now  oouvulsiug 
the  world  inevitably  prodnoe.  Bveiythiag  de- 
pends on  tho  nature  of  the  peace  which  is  to 
follow.  If  it  is  to  be  such  as  will  compel  a 


Digitizco  by  Google 


SCIENCE 


217 


state  of  gignntic  preparedness  for  a  renewal 
of  the  stupendous  struggle^  the  constant  ex- 
penditore  and  strain  direetly  inTolved  will  be 
no  more  certain  r  i  i  sndi  ooiuegTUOces  in  the 
domain  of  the  intellect  as  Prof(«??!or  Brown 
foreshxulows,  and  as  other  men  concerned  for 
the  fatme  of  intsDeetiwl  aspiration  lum  un- 
doubtedly bMB  apprehend iu|f.  If,  on  the 
otiicr  Land,  the  world  shall  ho  bkwt  with  such 
axi  outlook  at  the  close  of  the  war  as  will  make 
the  recurrence  of  such  a  calamity  seem  prao- 
tieally  out  of  the  question,  it  is  by  no  meani 
impossible  that  release  'rnni  the  fearful  strain 
of  tlie  war  will  carry  with  it  a  spontaneous 
rush  of  lofty  minds  into  regions  as  remote  as 
possible  from  that  into  whioh  the  Ufe  of  man 
had  been  so  inc-xnrably  forced  diiriiig  the 
yenrs  of  terror.  To  trust  t^)  auy  analogy  of 
the  past,  when  the  present  is  in  some  vital  re* 
speots  so  Qtterly  without  precedent,  would  be 
moat  vnsafe;  yet  it  is  not  without  signifioaneo 
that  in  this  vory  domain  of  pure  mathomatics 
two  periods  of  the  highest  fecundity  have  oc- 
eoned  pneise^  when  it  niight  ham  been  siq^ 
poeed  that  the  minds  of  men  were  completely 
flb?orhed  in  the  tremendous  actualities  of  war. 
During  and  for  some  years  after  the  wars  of 
the  Ftist  Bepnblio  and  of  Kapoleon,  there  was 
in.  Fcaaoe  such  a  flowering  of  mathematical 
ppnius  and  such  spleiulor  of  mathematical 
lu'hievement  as  have  har«lly  been  matched  in 
the  history  of  the  world;  and  it  was  imme- 
diately after  the  war  ol  1870  that*  after  a  kmg 
period  of  corapaTatiTe  quiescence,  that  same 
spirit  flashed  ont  in  the  brilliant  jrroup  of 
matiiematiciaiis  of  whom  Henri  Poincar6  was 
but  one,  though  the  most  iUnstrions,  exemplar. 

However  this  may  be^  there  can  be  no  donbt 
that  the  gospel  of  relentless  "  effioicne.v  "  to 
which  the  war  has  f;Wm  so  prrfat  an  inijiehis 
.  carries^  deeply  embedded  in  it,  tiie  seeds  of 
hostility  to  all  activities  and  interests  which 
find  their  spring  in  intellectual  aspiration  or 
enthusiM>m.  At  hc^t,  from  the  standpoint  of 
the  efficiency  cult,  such  endeavors  have  to  bo 
justified  by  the  plea  that,  divorced  as  they 
may  seem  to  be  from  iwsetieal  objects*  they 
d?  conduce  to  the  advancement  of  the  common 
ends  of  the  nation  or  of  mankind*  though  the 


connection  may  be  remote  or  subtle.  The  plea 
can  bo  made  good  over  a  very  broad  area, 
and  in  the  case  of  mathematica  the  ooaatant 
inteqplay  between  the  adfanoement  of  pore 

theory  and  the  pursuit  of  its  physical  applica- 
tions makes  the  task  easier  than  in  nwny 
other  oases.  Bnt  the  aignnieiit  it  a  ihnny 
one;  and  that  is  not  the  worst  of  it.  The  mere 

necessity  of  resorting  to  such  a  defensive  plea, 
the  mere  surrender  of  the  proud  conviction 
that  the  piursmt  of  truth  is  in  itadf  a  noble 
rad  wyeih  req[uires  no  seoondaiy  justification, 
must  iramea=5urably  depress  the  tone  of  scien- 
tific cnthusiusin  and  impair  the  energy  with 
which  ita  ubjects  are  pursued. 

.And  it  has  to  be  confessed  that*  lonff  before 
the  war  began,  long  before  any  shadow  of  its 
approach  had  been  cast  upon  the  world,  an- 
other factor  was  working  powerfully  toward 
the  produetioa  of  the  same  effect  For  ysaxs* 
and  most  of  all  in  this  country,  the  idea  ^hat 
"  scrricc  "  is  tho  only  justifiable  motive  of  in- 
tellectual endeavor  had  b^u  steadily  gaining 
ground.  It  is  tme  that  occasion  has  shown, 
again  and  again,  that  the  intellectual  world 
had  not  been  swept  from  its  moorinprs;  that,  as 
usual,  the  latest  mode  had  been  taken  up  by 
persona  whose  vocal  iMrility  produced  a  false 
impresaiotk  both  of  their  numbers  and  their 
wci^'lit.  NeTertlieles-^,  the  tn-nd  wa-i  marhed 
enough  to  be  important;  and,  unless  checked 
by  staunch  self-assertion  on  the  part  of  those 
whose  oonvietions  were  deeper,  as  well  as  more 
informed,  it  tlireati  i-.fd  grave  Injury  to  one  of 
tlio  liifrhest  inl<'ri'>ts  of  civilij:ed  mankind. 
With  the  reinforcement  which  the  develop- 
ments of  the  war  hxn  from  so  different  ft 
quarter  bronght  to  this  tendency,  it  ifl  move 
than  ever  necessary  for  those  to  assert  them- 
selves who  know  how  prccioTi"  to  tlie  life  of 
us  all  is  that  element  which  ia  suppliud  by  tho 
deretlon  of  the  lives  of  some  to  the  pusoit 
of  truHi  for  its  own  sake,  or  even  for  the  sake 
of  the  fame  which  h  the  natural  reward  of 
fiiijnal  success.  John  Milton  had  perhaps  as 
higli  an  ideal  of  service  as  the  youngest  of 
our  piesent^ay  rsfoimers;  yet  it  was  not  with 
contempt  that  he  spoke  of  those  who  "  scorn 
delights  and  live  laborious  days  "  in  the  pur> 
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suit  of  intellectual  fame;  nor  did  Newton  do 
less  for  tlio  greatness  of  his  country,  from 
whatever  standpoint  you  choose  to  view  it,  by 
vtaaamKiag  tiw  aecfet  of  the  iminne  tim  lie 
would  hare  done  by  sticking  closer  to  earth 
in  the  striTinf^  of  his  uuriTalled  iotflUeat— 
New  York  JSvening  Post. 


SCIENTIFIC  BOOKS 

.  An  Inknduction  io  Historical  Geology  with 
Spteial  Jteference  to  North  America.  By 
William  J.  Milleb.  New  York:  D.  Van 
Nostrand  Company.  With  288  illtistnitionB. 

The  meaning  of  the  word  pm]o{ry  '^ag 
greatly  modified  and  vaj*tly  exjuiiKied  in  the 
early  purt  of  last  century  tliroui^h  the  works 
of  Wm.  Smith,  Ovn»»  Brancniut  and  their 
followers.  In  the  place  of  philosophical  min- 
eralogy the  meat  and  murrow  of  the  subject 
became  earth  history.  To  this  phase  of  the 
•ubject  Oonybeare  and  Phillips  deroted  the 
greater  portion  of  space  in  their  irdQ-'knowQ 
treati^  of  18l'2.  LycU's  tastes  beinp  largely 
along  the  line  of  the  modon  physical  g80g> 
taphers,  judiciously  tanned  hie  gtmt  weA  not 
OtteHogy,  hut  tine  ''Principles  of  Geology,  or 
tfio  modem  Chanj^es  of  the  Earth  and  It^ 
Inhabitants  Considered  as  UlustratiTe  of  Qeol- 
ogy."  Yet  he  inehided  in  Hie  earlier  fve  edi' 
tions  of  this  work  a  large  amount  of  strati- 
graphical  mntter  gleaned  during  his  various 
trips  into  the  Tertiary  fields  of  south  Europe. 
In  1838,  however,  he  excerpted  the  atntigraph- 
ioal  or  hivtorieal  mattv  from  hia  *  Principles," 
recast  and  enlarged  upon  tlie  same  and  brought 
out  a  separate  volunio  called  "Elements  of 
Geology."  Thi^  ran  through  some  half-dozen 
editiona  down  into  the  "  ienrantiea "  and  waa 
referred  to  by  him  aa  Element-^  of  CeolofO', 
StTjdeTit«s'  "Elemfnt?t  of  ffeolopy.  Geolojry 
Proper  or  simply  Geology.  Some  time  before, 
hoiramr,  De  la  Bedie  had  fowween  12ia  diTiri- 
hflitiy  of  the  subject  along  similar  lines,  for  ho 
Mnarks  in  the  preface  to  his  treatise  of  U8S: 

It  is  fiot  ilifficuU  to  foresee  that  this  scieree,  es- 
sentially one  of  observatiou,  instead  of  being,  as 
fonneri^,  loaded  iillk  tafoalODa  ipaenlatkas,  «iB 
ha  divided  iato  OflbHnt  biaate  eaah  imolifatad 


by  those  who«*>  particular  acquirements  may  render 
them  most  competent  to  do  so;  th»  various  eom- 
e<  teenaaln  Maftlsr  beiof  satamiaed  fay 
tbe  Natural  Philosopher,  whil^  the  Nataral  Hia- 
toriaa  will  find  ample  oocupation  in  the  remains  of 
the  vBitoaa  aahBota  aad  i>«fOlaUea  wUeh  hafo  llvad 
nt  the  aSlteeat  perfede  oa  the  laiflMe  of  the 
earth. 

A  recent  text-book  of  geology,  by  Firseon 
and  Sohuofaert  follows  practically  the  linee  of 
aabdiTiaion  suggested  by  De  la  Beohe:  Part  L 
is  tlesignnted  Physical  Geology;  Part  TI.,  Ilia- 
tori  cal  Geology.  Tiieee  parts  may  be  pur- 
chased in  separate  bindiug.  Another  recent 
tait^obk  hj  Oleland,  ia  atrlad  "Gaolosr, 
Physical  and  Historical." 

In  Miller's  work  before  us  we  have  au  inde- 
pendent volume  styled  "  Au  introduction  to 
Hiatoiioal  GeologT.*  Tliia  the  author  hope* 
"  may  find  a  place  as  a  class-book  dealing  widi 
the  historical  portion  of  a  one-year  course  in 
general  geology,''  adding,  however,  ^  An  ele- 
nentaiy  knoiiMffe  <tf  nhat  ia  feoanlly  com' 
priied  under  dynamical  and  struotural  geology 
is  presupposed." 

Except  in  this  independent  character  of  the 
work,  Profeeeor  ySXL&^  prodnctioii  doee  no* 
differ  radically  from  vhat  has  xisually  been 
found  in  tho  historical  portion  of  tho  bett<T 
text-books  on  geology.  That  is,  the  various 
periods  are  taken  np  in  daoBologie  order. 
The  origin  of  the  name  of  the  period,  its 
subdivisions,  distribution  of  rocks,  physical 
history,  foreign  equivalents,  climate,  ecohomic 
products,  and  life  are  the  usual  subdiviaional 
topiea.  Under  life,  Flanta,  FToCoaoa,  Port- 
fera,  Coelontcrata,  Eohinodorms,  Mollusooidfs 
Mnllusca,  Arthroi>od.s  and  Vertebrates,  with 
subdiviaious  are  systematically  diacuased. 
The  author  quotes  freely  from  modem  text- 
books, manuals  and  general  geological  litera- 
tuTP,  fieemingly  cont<^nt  to  let  well-f tinne-h 
alone.  Likewise  "  appropriate  illustrations 
mat9  or  leaa  familiar  beoanae  of  their  aptMsr* 
aaoe  in  oiflier  teKt*books  or  manualB  of  geol- 
have  not  bo*»n  nliandoned  merely  for  the 
sake  of  something  new  or  different." 

As  regards  the  matter  of  allatment  of  spaoe 
and  attention  to  the  several  eras,  WO  bolksPB 
good  jvdgmflnt  haa  been  dwwn.  140  pveo  ma 
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devoted  to  the  Paleozoic;  60  to  the  Mesozoic; 
100  to  fhe  Cenogoie.  Tlds  is  in  pleaaing  con- 
trast to  vliat  is  ieea  in  aeraral  xoooit  -wodBi 

where  an  overweening  preponderance  is  given 
to  the  PaIeozoi<^  apiwreutly  becauae  it  was  long  1 
or,  becBQM  iho  m&a^a  intawsti  wve  laigely 
in  iLat  en«  To  be  tore  some  phases  o£  tiw 
Mesoz.-iic  are  ill  represented  in  tins  country, 
and,  in  preparing  a  work  for  American  ata< 
dents  •  kss  complete  aoooimt  of  fhk  tift  is 
iwrmiwible;  but  not  so  viUi  the  Oenocoie  so 
iCTTflndly  Tccorck-d  throupliout  the  length  and 
breadth  of  this  land.  And  again,  in  this  era 
were  evolved  the  teeming  hordes  oi  xaodem 
life  on  land,  in  sea  and  sir,  life  of  most  funda- 
mental interest  to  man,  and  man  himself. 
Imagine  a  work  on  general  history  dpsennting 
on  ancient  civilizations,  because  tiiey  extended 
ttnnii^  Tsst  pcilodi  cf  timet  oommentiiitr 
xaoTc  briefly  on  medisral  epochs,  and  brushing 
aside  with  a  few  paragraphs  the  fxmdamentally 
important,  profoundly  intricate  and  oompara- 
tivety  eeecBsible  developowDts  of  modem  Us* 
tOi^.  The  writer  on  historic  gcolopy  has,  how- 
ever, prrpntrr  difiBcultios  before  him  thnn  tho 
assignment  of  space  to  etas.  Above  all  comes 
'flie  Hsradsen  tssk  oi  Tiddly  portraying  to 
the  beginner  the  events  of  earth  history  by 
mean'*  of  legitimate  deductions  drawn  from 
fossil  forms,  all  of  which  are  unknown  to  the 
Student.  Whoever  lias  listened  to  a  lecture 
on  a  new  snbjeet  in  a  stEsnge  toogae  will  ap* 
preeiato  the  difficulty  here  referred  to.  The 
nvenigo  Araoriean  youth  may  listen  profitably 
to  a  di^urse  on  mountains,  rivers,  oceans,  even 
perhaps  on  wiesaoss  sad  ssvthqpaahss.  With 
animal  and  plant  life  in  the  fotm  of  horses, 
cattle,  trees  and  Q-rn«ae3  he  is  more  lo^'^ 
familiar;  but,  in  de£nite  knowledge  regard- 
ing tbo  life  of  the  sea — ^the  very  type  the 
tsadier  wants  to  ^sl  with  most  fiteqnsntly^ 
he  is  found  wanting.  We  rsosU  the  Stidrtlsd 
Ictok  when  he  hears  the  common  word 
Brachiopoda  for  the  first  time;  we  still  respect 
tiie  brtnianc7  of  the  etndsnt  who  mnsmonioaUy 
cinched  TropidoUptm  earinahii  not  by  its 
biological  affinities  but  by  the  f^imilarity  of 
its  specific  name  to  "Carrie  Nation."  Pro- 
fessor Miller,  like  Dana  and  others,  has  recog- 


nized this  general  lack  of  biological  prepara- 
tkm  on  the  part  of  his  resdm  end  has  devoted 
an  introdootcxty  chapter  to  an  outline  classifi- 
cation of  the  animal  and  plant  kin?'dnm<?. 
Thereafter,  in  orderly  review,  he  gives  under 
eeeh  period  what  is  happsning  among  the 
Sd)inodernl^<,  Worms,  MoUusooids,  Molluscs, 
etc.,  etc.  Now  tliis  orderly,  card-index  style  of 
arrangement  of  facts  is  excellent  in  a  book 
for  nfsMDoe  only;  but,  the  bringing  up  of 
sadi  litde  bnuush  of  Ijfr  egein  end  again  when 

not  charaeteristienlly  developed  leads  neces- 
sarily to  the  introduction  of  considerublo  un- 
important matter;  for  example:  "  The  Pelecy- 
pods  and  Gastsropods  were  stfll  oommea*  but 
they  were  in  no  important  way  difTerent  from 
those  of  the  preceding  jjeriod."  Or :  "  Sponges 
were  common  but  Uioy  req\iixe  no  special  de- 
seiiption.* 

It  seems  to  the  reviewer  that  such  data 
might  be  confined  to  the  excellent  Tabular 
Summaiy^'  at  the  dose  of  each  era.  The 
onestion  srissB  here^  ss  in  relweaee  to  Ae 
majori^  of  texts  on  historic  geokgyp  would 
it  not  bo  better  for  the  student's  mental  diges- 
tion, so  to  speak,  if  in  place  of  this  menu  of 
a  vast  number  of  short^rder  courses  a  Um 
waQ-bslanoed  rations  of  oarafnlly  seleetsd 
matter  were  served.  Schuchert  in  the  text- 
book already  reffflred  to  has  apparently  acted 
upon  this  principle,  interlarding  his  chapters 
on  pfaysiesl  historsr  of  the  psriods  wiA  soli- 
stantial  essays  on  n  few  dominant  types  of 
life  characteri-tic  of  each  great  geologi<»l 
period.  Time  will  determine  whether  the 
student  profits  mors  by  being  oontunisiQy  rS' 
minded  of  the  progress  of  the  varieos  roiaoe 
subdivisions  of  life,  or,  by  receiving  once  and 
for  all  a  thoroughgoing  discussion  of  a  few 
great,  dominant  life-forms. 

P^ftsscg  MOM  book  ssns  remsiUbly 
fiee  from  the  small,  yet  sometimes  li^ieRNi8» 
mistakes  that  often  appear  in  first  editions. 
Quite  probably,  however,  he  will  change  the 
wording  in  the  following  sentences  somewhat 
in  the  aeit  edition  of  the  work:  (Pege  106) 
"Conformably  above  the  Clinton  beds  lies 
the  Niagara  lim^tone.  which  has  a  Still  wider 
distribution  than  the  Clinton." 
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(Page  136)  All  known  Devonian  verte- 
bnteB  wen  Mguiiiof* 

(Page  821)  "During  the  Pliocene  and 
Qtint(?rnary,  Eq%ius,  or  the  modern  Horse,  hns 
one  toe  only  on  front  and  hind  feet  with  the 
aide  toes  of  Pniohippiu  zedooed  to 
eplints  (tlio  fetlock  of  the  preaeutdaj Horse)." 

(Page  305)  "In  this  vastly  expanded  inte- 
rior sea  true  marine  deposition  took  pla(», 
the  most  chanetaristie  fomiatioii  beinff  a 
Nummulitic  limertomC^  bo  OaQed  because  it  is 
chiefly  mndo  up  of  shell*?  of  a  certain  species 
{NummiUiits)  of  unusually  large  Joramini- 
fen.  Porliapa  so  otker  single  famutioo  in 
lihe  enist  of  tiw  oartih  built  up  eawntially  of 
the  romnitis  of  but  one  'pceir-'*  nf  oritriini.~m  i^ 
so  widespread  and  thick,  its  thickness  at  times 
reaching  several  thousand  feet.** 

(Paco  S84)  "  At  no  time  did  «ho  Lafcradoriaa 
ice  sheet  spread  enough  eastwnrd  of  the  TTewa- 
tin  ^heet  far  enough  westward,  to  cover  thia 
driftless  area.** 

Typographical  errofs  in  this  book  are  rare. 
We  now  recall  Iwring  noted  but  two,  one  in 
the  caption  of  pnar«  IftS,  the  other  in  the 
spelling  of  the  speciiic  name  clutclavensis, 
page  818. 

The  iHustrations  upon  the  whole  are  good. 

The  printincr  of  wliole-pnfre  hfilf-t/inc  enjn'nv- 
ings  on  the  clai^  of  paper  used  in  the  text 
(duragh  Tery  good)  ia  acaredj  to  be 
meoded,  as  the  plate  on  1S9  olcarly  shows. 
The  rnutinpr  on  the  line  enprravins'.  Fi£r. 
pape  126,  was  carelessly  done.  Slight  stains, 
perhaps  from  the  paste  used  in  securing  the 
iUoatratioos  appear  about  tiieir  borders,  ia 
Fig.  62,  page  95. 

The  rn'ntin?  ia  of  uniformly  good  frrnde. 
the  body  type  approaching  very  closely  the  10- 
point  modem  Lining  Boman  No.  810  opened 
up  by  two  point  leading,  giving  always  a  olear, 
pleasing  appearance.  The  paper,  rerv  fliphtly 
reddish  tinted,  is  about  70  lb.  hook,  scareely 
shiny,  but  sufficiently  calendered  to  take  small 
half-tone  engxaninge  to  edvantaga 

To  snm  npi  Professor  liGller  has  carefully 
compiled  from  reeopniwd  nuthorities  facta 
and  figures  illustrative  of  historical  geology 
aa  now  generally  mdonrtood.  He  ia  no 


oclast.  He  has  apparently  fdt  the  need  of  a 
avetanatie  tabnlatbtt  of  topios,  earring  as  a 
gtotmd-work  for  a  series  of  IdctoTCB  in  hisUiric 

ffeolo^ry.  This  with  minor  eTpnn«ion?»  ar.d 
articulations  forms  the  text-book  before  m 
What  were  his  needs  am  likewiae  the  needs 
of  other  teachers  of  the  same  subject;  and, 
since  he  done  hi?  work  well  nnd  hi?  piub- 
lishers  have  cooperated  wi^  good  judgment 
and  artirtie  ability,  there  would  seem  to  be  no 
reason  wfay  the  book  ahonid  not  meet  wx& 

6.  D.  Habiub 

l  ALEONTOLOaiCAL  Labobatobt, 

OoBirau.  JSmnum 


SPECIAL  AKTICLBS 
BOIUMO  BOFPALO  CLOVXR  UBD 

The  discovery  that  the  process  of  boiling  the 
seed  of  spotted  btir  elorer  {Mcdicago  nrabiea) 
one  minute  insures  good  germination  has  re- 
sulted in  the  adoption  of  the  pcaelise  by  ^ 
farmers  of  the  south.  The  kindred  discovery 
recently  made  hy  the  Trrltcr  that  the  seed  of 
buffalo  clover  {Trifolium  reftexuTn)  can  be 
readily  genninnted  in  the  aame  manner,  opens 
liie  way  for  escperiment  et.-itioii  tuen  to  iin-ee* 
tifrnte  the  eeonomic  nierit.«  of  tliis  little-kr.oTm 
clover.  l!]xi>eriments  heretofore  attempted 
hsTtt  been  nipped  in  tiie  bud,  as  £v  as  ii 
known,  by  failure  to  obtain  a  stand.  Witii  ^ 
practise  of  «nnlciTipr  nnd  boiling,  howerer, 
stands  can  bo  obtained  and  the  merits  and  de- 
merits of  this  legume  can  be  found  out. 

Ijl  1914^  after  sueoeaafnUy  germinating 

spotted  bur  clover  simhI  liy  tlie  hoilinj?  proec?^. 
the  same  method  was  tried  by  the  writer  on  red 
clover,  white  clover,  sweet  clover  and  alfalfa, 
but  with  negative  results.  A  single  earperi- 
meut  with  buffalo  clover  at  that  time  in- 
rrcn?ed  the  irermiiiation  from  four  to  thirty 
{Mjr  cent,  by  boiling  one  minute,  but  thLs  was 
considered  too  small  a  per  cent,  and  the  matter 
was  dropped.  Beoently,  however,  the  ezperi* 
ment  was  tried  again  in  a  sli^tiy  modiflad 
form  and  with  exrclleiit  result-?. 

The  details  of  the  experiment  were  as 
foiOowsi 
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Ph  Oaat. 

Hob*  0 

Boiled  5  ^coiids  68 

Boi]«d  30  aeoonds  40 

BoOed  60  Meoiiib   60 

Soatod  iij  cold  water  12  hours  ,  0 

8oak«4  in  cold  water  12  hoars  and  boQttd 

S  MOOBda  47 

Soiikad  in  «oId  natar  12  luNoa  aad  Ixdlad 

30  seconds    87 

8oak«d  in  cold  water  12  hours  and  boiled 

00  9dem/iB   M 


Snffalo  doraor  ib  aoattand  ow  inaiiy  stataa 

aa  a  wild  plant,  but  is  cultivated  m'tAan,  It 
somewhat  ro-einljles;  t(hI  clover  in  jreneral  ap- 
pearance and  habit  of  growth^  but  is  smaller. 
Its  iMTes  are  aamnver  aiid  more  sharply 
pointed  and  its  head,  when  dead  ripe,  turns 
over  and  hrir  i'^i  down  like  the  liead-i  of  wliite 
dbver.  It  is  large  enough  to  have  value  if  it 
luM  other  desirable  qualities. 

The  writer  obtained  the  idee  of  eoekinff  the 
seed  before  boiling  from  similar  exr>eriment.3 
with  bur  chiver  by  the  Alabama  Experiment 
Station.  Thti  fundamental  experiment  of  boil- 
ing  tiie  eeed  of  both  apeeiea  «aa  ori^^al*  how- 
ever, wilb  the  writer.  A.  D.  ISdFajr 

QOUinsH  At  mBKTOlAOIGAL  MATKMAL 

Fkw  laboratories  have  at  tlieir  disposal  a 
or'V,--tr.r:f  supply  of  material  for  the  study  of 
hvuig  embryology.  ¥tog  and  snail  eggs  are 
vaed  oceerioaaHy»  hot  the  luvply  is  naoertain 
end  eometimeB  difieidt  to  obtain  in  the  right 
stages,  and  furthermore,  these  ova  are  not  par- 
ticularly favorable  for  study.  While  engaged 
in  an  investigation  on  the  genetics  of  gold- 
iA  the  RTailahilitr  of  the  egga  of  thia  animal 
for  studies  on  the  living  embiyo  beeame  evi« 
dent  and  led  to  this  note. 

Goldfsh  are  readily  obtained  in  almost 
•very  locality  and  are  thoroughly  normal  in 
eivironmenta  in  which  few  wild  fish  ooold 
pxiHt.  They  breed  in  tanks  containing  not 
more  than  fifteen  or  twenty  gallons  of  water 
end  eonseqaently  requne  no  elaborate  or  es- 
tensive  eq[iii|micnt.  Cypress  boxes  a  foot  or 
more  square  and  three  feet  long  make  esodlent 
breeding  tanks. 

A  half  down  pairs  or  lesa  wiH  supply  ample 


netoial  lor  olaas  nae.  It  ia  not  necessary  to 
have  as  many  males  as  females.  It  is  mSl  to 

obtain  fish  at  least  four  or  more  inches  long, 
as  the  larger  fish  are  more  certain  to  mate  and 
are  much  more  prolific,  it  is  impossible  to  dis- 
tingnirti  the  sexes  ^ eept  aa  tiie  breeding  wa> 
eon  approaches,  when  the  sides  of  the  female 
become  distended  tlirouprh  the  jrrowtb  of  the 
ovaries  and  small  spiny  projections  appear  on 
the  operoolnm  end  the  anterior  edge  of  the 
peetoval  fins  <A  the  male. 

One  or  two  months  before  tlie  breed iiisr  Pea- 
son  begins  it  is  advisable  to  feed  the  adults 
small  quantities  of  beef,  liver,  mosquito  larvs 
or  worms  ssfend  timee  a  weel^  whidi 
strengtliens  the  fish  and  often  advances  the 
mating  season.  If  the  fish  have  been  properly 
fed  in  the  fall,  spawning  may  begin  as  early 
ae  Janinay  or  Fslnnaary  if  the  aqnarinm  is  in 
a  fairly  warm  plac^  although  I  have  seldom 
obtained  eggs  before  March  or  April. 

During  the  season  goldfiish  spawn  at  inter- 
vals of  two  wedcs  or  longer  and  egcperienced 
breeders  Bay  that  large  vigorous  females  may 
breed  as  frequently  as  cirrbt  times  during  the 
spring,  though  in  my  work  four  or  five  matings 
have  bem  more  usuaL  The  number  of  eggs 
spawned  ranges  fnm  a  few  hundred  to  ser- 
eral  tliousand  nt  a  period,  depending  on  the 
siz<^  of  the  female,  and  consequently  the  sea- 
sou's  production,  even  allowing  for  unfertilized 
ora,  is  -very  great. 

Goldfish  spawn  in  the  morning  for  periods 
vnryinir  from  two  to  ei^rht  hours,  Tlie  female 
discharges  a  small  quantity  of  eggs  against 
some  water  plant  and  the  male,  who  is  at  her 
side  at  the  time^  fertilizes  the  eggs  in  the  water. 
The  feathery  roots  of  the  water  hyacinth  seem 
to  be  preferred,  although  the  water  plants, 
myrio^^yllum  and  cobomba  are  very  satis- 
factory. The  egg>  adhere  to  the  plants  and 
may  be  removed  on  them.  "When  it  is  desirable 
to  time  the  fertili?:at:on  accurately  the  plants 
may  be  removed  as  fast  as  the  ova  are  dis- 
eharged  against  them  and  others  substitntedi 
Though  the  eggs  may  be  removed  £ram  the 
thrciKl-like  leaves  or  roots  of  the  water  plants 
generally  these  threads  do  not  interfere  and 
make  a  conveni^t  handle  for  moving  and 
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orieutii)^.  The  uafertilized  ova  bdcome  milky 
•nd  ojMiqne  within  trntaty^ovx  boms. 

Stripping  i^tan  tah  is  not  entirely  sQOOeil* 
f  ul,  ag  the  (^Tftn  are  so  sticky  that  they  dmnp 
together  and  adhere  to  the  fingers  of  the 
operatiMr  or  to  anything  else  tluor  may  tonoh. 
Moreorer,  it  !•  difficult  to  obtain  sufficient 
sperm  for  a  large  nnT)il>ar  of  eggs  by  stripping 
the  male.  It  is  perfectly  poesible^  however,  to 
obtain  a  few  eggs  from  the  female  in  tiiis  waj 
and  enough  sperm  to  enable  the  process  of 
fertilization  to  be  studied  under  tlie  micro- 
scope. Attempts  to  strip  should  only  be  made 
on  those  fish  which  are  actually  beginning  to 
miawn,  when,  tiie  agss  wiO  flow  fiedj.  At  this 
time  there  is  little  dangrer  of  injuring  the  f»- 
maV*.  It  13  Tisually  possihlt*  to  detormine  at 
least  twenty-four  hours  before  the  act  begins 
iriddk  Ismale  is  rmdj  to  apawn,  as  Ae  malta 
will  foUow  or  chase  her  about  the  tank. 

The  eggs  take  from  two  days  to  a  week  or 
more  to  hatch,  dejpending  on  the  temperature. 
The  ova  ate  parfsatly  twuwpaiwl  and  tiie  de- 
veloping ambiTO  ia  aaaily  vudbla  nndar  the 
binocular. 

Further  directions  for  breeding  that  may  be 
desired  can  he  foimd  in  the  books  of  Smith^ 
and  WoU.*  Bannr  T.  Hanob 


THE   AMERICAN   ASSOCIATION  PGR 
THE  ADVANCEMENT  OF  SCIENCE 
iKcnoii  M«-Aonicui.'nntB 

On  account  of  the  unusual  number  of  liOflles 
meeting  at  New  York  during  convocation  week 
wImms  Add  bordm  am  agrieoltnie,  lbs  Ssettoa  of 

AgricTilture  held  only  a  single  session.  This  oe- 
eurred  Wednesday  sitemooa,  December  27,  1916^ 
in  Brinckerlioff  Theater,  Barnard  Ck>llege,  Colim* 

\>'m  T  niversity,  and  was  iiresiiio*!  over  by  Dr.  W. 
H.  Jor  i.in,  of  flio  N'ow  York  Experiment  Station. 
In  the  absence  of  the  retiring  vice-president,  Dean 
X.  Davenport,  of  '"M""*",  who  was  unable  to  reach 

tho  moeting  on  account  of  flolnyed  train  service; 

it  was  ncccsHflry  to  disjionso  with  the  viee-pr««iden- 

1  Smith,  Hugli  M.,  1909,  •* Japanese  Goldfish/' 
W.  F.  BolMftS  Company,  Washington. 

'Wolf,  Herman  T.,  1908,  "Ooldflsh  Breeds  and 
Other  Aqoaiinm  HA,"  ham  and  Sons,  PUladsl* 
phia. 


tlaladAsM.  This add>«M was wtStkd "As Oot- 
look  for  Agricultural  8el«i«s"  sad  baa  bSM  lNib> 

Ushed  in  this  jonmal.i 

The  feature  of  the  session  was  a  <»yTr(y>05ium  tm. 
"The  Adjustment  of  Scieoco  to  F  i  in  Agri- 
culture," particijiatef!  in  by  Dr.  H.  J.  Whwli^r,  of 
Boston,  Dr.  J.  O.  Lipman,  director  of  tiie  New 
Jersey  S^psrimeat  8tatioiis»  Dr.  O.  F.  Warm,  of 
tho  College  of  Agricnltore  at  Oomell  University, 
and  Director  B.  Youngblood,  of  the  T^aa  Eipeh- 
msnt  Station.  ApproaeWng  the  sobjeet  fras 
different  angles,  the  speakers  brought  out  tbe  many 
important  consideratiwBs  whidi  affect  the  adjust* 
aieat  aad  datefaaias  tiM  setant  of  tlM  applieatkw 
of  the  teacliings  of  science  in  a^'rlculturnl  )iractl>«. 

OiseuMiag  "Boms  Fsstozs  luring  betwem  Seisn' 
tUe  Beratts  and  the  Farm,'*  Dr.  Wheeler  Ud 
down  the  proposition  that  true  science  is  always 
in  accord  with  the  beet  practise;  there  is  no  antag- 
onism between  science  and  good  practise,  although 
pSUtieal,  economic  and  other  factors  may  iaiar 
vene  to  modify  the  extent  to  which  the  findings  of 
science  are  profitable  or  direct!/  applieablo.  The 
ptospari^  of  the  fannar  is  a  pitea  leqaislle  ts  lbs 
n:  ;  1i  -it-on  of  science  in  bis  business.  The  element 
of  t'kak  is  nnusuaUj  large  in  farming,  and  uncer- 
tainty ss  to  tbo  ebafaetar  of  iba  teaaen  and  fhs 

I'rice  of  his  proilucts  ofton  makes  the  farmer  of 
limited  means  hesitate  to  introdooe  cbaqges  sug- 
gested b7  BBlma.  A  faTsnibls  taiMf  baa  la  mbs 
countries  been  a  large  factor  in  creating  eooditiaiis 
under  which  science  can  be  profitably  applied,  to- 
gether with  a  larger  element  of  stability  of  At 
industry. 

It  was  hoM  that  nirri^in^nre  must  be  stimulated 
by  political  action;  if  the  industry  is  depressed  to 
Oiat  tbs  faners  aie  not  nafclag  auasgr,  wlMMi  sm 
not  lend  an  effective  helping  hand  to  the  art.  Th« 
eneouragemeat  of  private  ownership  of  land,  the 
adjuatmsnt  of  fbe  farm  to  Oe  fsimer'S  sapodMj, 
and  adjustment  of  the  farming  HyHtoni  so  a<  to 
distribute  and  give  emplogrment  to  the  labor 
tbreogboat  the  year,  are  all  Imparlant  as  datemlB* 
Sag  factors  lying  between  knowledge  and  its  utili- 
sation on  the  farm.  The  condition  of  the  land  si, 
for  example,  the  need  of  drainage,  may  be  anstbar 
factor  in  realizing  advantages  from  the  i^fUsiliai 
of  scientific  princiiJes.  Illustrations  were  drswa 
from  German  agriculture  to  show  how  favorahls 
eoaditises  base  been  a  means  of  davctopiag  sp^ 
culture  auil  of  puttinji  into  practice  the  teachings 
of  the  experiment  stations  and  other  educational 
agSBdan  Aa  an  fnniipfft,  tta  wa  of  fesUBsni  wm 

1  Bcmio^  N.  8.,  ToL  ZLV.,  p.  14», 
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cited,  vrhioh  represents  the  application  of  scieiiee 
in  determining  tbe  fertiliser  needs  and  of  educa- 
tlOB  ia  tMr  iatatHfnt  uo. 

Emphaaie  was  laid  on  the  importance  of  the  true 
iatitjvetation  of  MiOBea  in  pnetiie^  and  attention 
mm  edM  to  wim«  of  tto  faetora  nUdi  may  upset 
tke  laboratoiy  r.  jlta  and  concliisionB  when  they 
come  to  be  applied.  Hence  broad  generalizations 
from  laboratory  experiinents  under  arttfieial  eou- 
dltloiia  «•  to  bo  made  with  giMt  eara.  It  Is  imo* 
oasary  to  know  not  only  the  exact  conditions  nnder 
whieh  th«  azperimeats  wore  made,  bat  the  modify- 

tnre.  The  present  confidence  of  the  farmers  in 
■oientifle  work  and  their  readineaa  to  adopt  lag- 
fartou  ualM  it  blgUy  io^ottaat  ttst  tkotaa«k> 
ings  be  8oun4  Cm  both  ft  fdaitfie  nd  ft  ffuttoal 
standpoint. 

In  regard  to  "The  Llnltatloiu  of  fldtttoo  to 

Progress  in  Agriculture, "  Dr.  Lipinan  mentioned 
first  of  all  those  inherent  in  investigators,  which 
neeeesarily  have  the  effect  of  retarding  progress  in 
aequiring  knowledge  and  ftpp^fing  it  in  the  field 
of  agrictilture.  While  contending  tliat  science 
itself  knows  no  limitations,  he  agreed  that  there 
aro  tatmf  importttit  pkases  of  agrkRiItDnl  queo* 
tions  which  have  as  yet  eluded  science  because  of 
tbe  limitation  to  human  ingenuity  and  ability  to 
diMovor.  hulk  «f  tWoh  Io  m  moot  fMqomt  deA- 
cit-ncy;  the  outlook  needs  to  be  broadened  as  the 
problema  bocomo  mozo  intrieato  and  technical. 
TIhm  BMds  ftbo  to  be  ft  qnlte  Oorough  undentand* 
ing  of  farm  problems  and  of  conditions  surround- 
ing tbe  industry,  so  that  the  findings  of  science 
may  be  properly  related  to  practise  and  practise 
awj  ttaraby  be  made  ■deptMe.  Dr.  Lipmaa 
strongly  nr^ed  the  adeqnle  pnptlfttion  of  mm 
for  research  in  this  field. 

But  apeit  tUip  tlie  gmMk  laitatkm  of 
fcience  in  agriculture  at  present  is  in  its  applica- 
tion.  Thia  ia  due  quite  largely  to  lack  of  edoear 
tim  of  tike  ftverago  f amm.  The  ntan  podw  ta  the 
real  njeasure  of  elEciency  of  production,  rather 
than  tbe  aere^  and  the  increase  of  ibia  measure 
mmam  mem  edoefttba.  To  nise  tiw  lercl  of  pto* 
dnetion  there  must  l>c  a  higher  level  of  education 
among  the  mass  of  farmers.  Economic  conditions 
eoDstitate  another  type  of  limitation  in  this  eon- 
•aotion.  The  scientific  facts  may  be  known  be- 
yond doubt,  but  owing  to  conditions  the  employ- 
ment of  these  may  for  tba  time  being  be  imprac- 
tiMt  aad  mMooBoole. 

Lack  of  working  capital  was  mentioned  as 
another  very  serious  limitation  to  the  application 
«f  ■riflooa,  wUeh  often  Uaden  ndeiag  the  level  of 


production;  and  tbe  same  is  true  of  lack  of  coopera- 
titm  among  produeen,  beeanse  single-handed  the 
AttMriflfta  fanaer  Is  oftea  aot  able  to  fully  utilize 
the  findings  of  science  or  to  take  ftdvBBtsce  of  them 
as  be  might  if  btoader  aieaa  aad  fawget  iateresis 
mre  eoncemed. 

In  considering  "Eeonoade  Faetois  affeetiBg  ^ 
Application  of  Science  to  Agriculture,"  Dr.  War- 
ren maintained  that  when  the  attempt  ia  made  to 
app^  the  pciaeiplae  of  aataial  edeaee  to  iadnstry 
no  method  is  scientific  that  fails  to  count  tbe  cost. 
Because  aeientiats  somedmei  fail  to  take  full  ae- 
eovat  of  the  eeeaomio  aspeets  of  agriculttinl 
problems,  farmers  eriticize  them  as  theorists,  aad 
becaase  farmers  rafuae  to  follow  their  teachings 
seieiillsts  oftea  vitleiBe  them  for  being  tuiprogrea- 
sive.  It  ma  hdd  that  while  there  is  opportoaUy 
for  improvement  in  agricolturo  as  in  all  of  the 
industries,  ' '  the  erroneous  but  well-nigh  universal 
idea  of  the  eity  that  seleaee  eaa  eeally  donhb 

agricultural  production  Isadii  tO  tbB  BlflSt  nnfortTt- 
nate  public  policies.'' 
The  effeets  of  tiaaaportatiett,  diataBee  fron 

market  and  special  local  conditions,  were  consid- 
ered. Products  which  are  oaaily  and  eheaply 
shipped  may  be  produced  long  dintsTmos  frant 
market,  while  perishable  products  and  those  tllSt 
are  bulky  are  advantageously  produced  near 
wafhst.  Vot  tfala  reason  the  eastern  dairyman  is 
warranted  in  growing  his  h<iy  and  bojiag  most  of 
bis  grain,  shipping  his  milk  and  butter  to  nearby 
cities.  New  York  state  is  suited  by  climate  and 
aoQ  to  the  growtii  of  sogsr  beets  aad  effests  hftve 
been  made  to  establish  the  industry  there,  but 
sagu  can  be  shipped  long  distances,  and  near 
Biariwt  it  eaa  not  eompete  with  bulky  prodnete, 
such  as  cabbages,  potatoes  and  hay.  Furthermore, 
it  is  not  enough  that  a  product  pay;  it  must  be 
part  of  the  best  paying  system.  Dr.  Warren  held 
tittt  the  fsm  ptaettas  of  a  fogiea  is  asoalfy  f oaad 
to  be  quite  closely  adapted  to  its  economic  condi- 
tions, and  that  in  a  long-settled  agricultural  re- 
gion any  effort  to  deeidedly  change  the  type  of 
farming  should  be  undertaken  Knaij  after  eeiefol 
study  of  all  tbe  factorsr  involved. 

Some  dangers  to  be  avoided  in  the  practical  in- 
terpietalieia  of  etpetliaeats  on  f artiUssM,  feedtag 

stufTs,  etc.,  were  illustrated,  and  Rome  applications 
of  the  law  of  diminishing  returns  were  made  to 
broad  generalisations  from  wuA  esperlmeBtB.  The 
tew  of  sapply  and  demand  ako  has  an  important 
bearing  on  the  intensity  of  farm  practi.se;  and  it 
was  exphiuned  that  the  "two-blade  of  grass 
theory/'  fltet  exploited  as  a  auaas  of  deabU^g 
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the  farmer's  profits,  ku  giFen  waj  to  a  tendency 
toiraM  th0  ether  otEeoM  nlilA  liddt  tha  food 

crop-;  aro  an  injmy  to  the  fanner  since  tliqr  m 
usoallj  accompanied  by  lower  prieea.  Bott 
trsmee  wei«  d«dat«a  enroneooa.   The  «oiMtaihMi 

was  drawn  fbat  "  aynt-ultural  practisio  is  the  re- 
Boltant  of  many  forces  acting  in  as  manj  different 
dlnetioBt,"  an  of  wUeh  miat  be  taUj  talua  lato 
Meount  in  prescribing  roles  for  improvement. 

In  considering  the  subject  of  "Beg^onal  Condi- 
tions in  Determining  the  Type  of  Agrienltnral  In- 
quiry," Director  Youngblood  took  for  iUustration 
tbc  state  of  Texas,  wliich  osfiocianY  well  adapted 
to  the  purpose.  Within  the  state  the  variation  in 
niafldl  Se  fvem  8  to  5S  inches,  in  elevation  from 
Boa  Ifivcl  to  approximately  five  thonsand  feet,  in 
temperature  from  semi-tropical  to  strictly  tem- 
poMto,  and  in  iopograpby  tram  flat  to  nragli, 
while  the  soils  of  different  localities  arc  derived 
frmn  vanoos  phases  of  at  least  ten  geological 
periede.  AbA  apeirt  fruui  ttieee  pliyeieal  diflevenoee 
the  j^eneral  character  of  the  agriculture,  the  dis- 
tauoe  from  market,  and  the  intelleetual  status  of 
the  people  ill  h«ra  to  bo  tikaii  lato  aeeoutti  in  ad- 
justing tbe  agEiealtiifal  inqnliy  to  the  neede  «f  tiw 
locality. 

The  plan  in  Texas  is  adapted  to  these  diverse 
eonditioDa  by  oieaiiH  of  a  system  of  branch  experi- 
ment stations  located  in  typical  agricultural  areaa 
and  closely  articulated  with  a  central  station  at  the 
•gxlealtaial  eeUege.  In  a  eeoee  theoe  biandi  at^- 
tions  represent  the  industries  of  the  locality  and 
deal  largely  with  practical  questions,  the  plans  for 
Hhe  experinMDte  all  being  made  with  the  adviee  of 

the  experts  at  the  ceufral  stafioii,  wliero  a  strong 
scientific  basis  is  worked  out  on  which  to  rest 
them.  IHnetor  Toungblood  laid  emphaais  en  tiie 
eiidoavor  to  educate  the  people  to  the  appreciation 
of  all  agnsoltuxal  investigation,  however  simple  or 
tetihnieal,  and  he  expressed  tiie  eonvietion  tint  even 
vnder  the  new  and  often  transitional  conditions  in 
his  state  technical  studies  may  he  of  the  >,'rt'atest 
practical  value  and  may  be  made  popular  with  the 

people. 

Tn  cnmmcntinfT  on  the  papers  in  this  Bvmposiimi, 
Dr.  Jordan  drew  the  conclusion  of  the  value  of 
Boimd  Teaeaidi  aad  eaNftilljr  gnaidod  iatarpieta- 
tion.  Ho  a.'i^erted  that  the  eX[)crlnient  stations 
have  been  and  are  still  patting  too  much  time  on 
aiere  failaUea  that  h«v9  no  general  aigaifiBance, 
and  too  little  on  broad  fundamentals.  Be  also 
called  attention  to  the  fallacy  and  unwisdom  of  at- 
tempting to  atate  the  remdti  of  eiqperiment  in 
tenaa  of  deUara  aad  cents — measures  whioh  have 
ao  nal  pevmaaent  or  eoientlfie  aignifleaaea. 


2^.  L.  H.  Bailey  referred  to  the  difficulty  in 
latacpnling  la  tfw  Uvaa  of  tta  paepia  aad  ha  fnih- 

lie  policy  the  results  of  agricultural  invcstifjatioo 
aad  iaqniiyi  and  he  mentioned  the  desirability  of 
a  laige  aad  powecfnl  evgaalaatiea  whieh  ahiwld 

bring  its  influence  to  bear  in  this  direction,  espe- 
cially in  expresmng  the  voice  of  science  in  politicei 
Batten  aad  aMaaaiea  of  pBhiie  policy. 

The  oflcers  elected  for  the  coming  year  were  as 
follows:  Vice-president,  Dr.  H.  J.  Waters,  presi- 
dent of  the  Kansas  State  Agricultural  College; 
MembtT  of  the  CouacH,  President  B.  A.  Pearsc^i, 
of  the  Iowa  State  College;  Mfmhcr  of  the  Gencr.il 
CotMnitive,  Dr.  J.  Q.  jjipman,  oi°  the  Mew  Jeimf 
E^periaMBt  Btatioaa;  Jfeaiter  of  the  8»eUomd 
Committee  (for  five  years).  Dean  A.  F.  Woods,  of 
the  College  of  Agricultuie,  University  of  Minne- 
sota. 

S.  W-  Allek, 
Secretarg 


80CIETIBS  AND  ACADEMIES 

ANTHROPOLOGICAL  SOCIETY  OP  WASHINGTON 
The  506th  meeting  of  the  society  was  held  ia 
the  Lecture  Boom  of  the  Carnegie  Library,  on 
VMvoaij  On  tUa  oeearioa  Dr.  J.  Walter 
Fewkes,  of  the  T?ureau  of  American  Ethnology, 
presented  a  ^aper  on  "Prehistorie  Buins  of  the 
Keen  Verdo  National  Park,"  iflaatrated  Ij  lan- 
tern slides. 

Dr.  Pewkes  described  in  detail  the  uncovering 
and  Mpdr  of  a  large  pueUo-Uhe  boildlng  ia  the 

Mesa  Verde  Park,  near  the  ruin  known  as  Spruce- 
tree  House.  This  work  waa  aeoomplished  by  the 
speaker  during  the  Rommer  of  1918.  The  atolO* 
ture  brought  to  light  was  113  feet  long  by  100 
feet  wide,  the  ground  idan  showing  the  existence 
of  four  circular  oerewouial  rooms  compactly  em- 
bedded in  flfty  teotaagolar  enelflsnxeB  iritieh  were 
formerly  vtsci  for  secular  purposes.  From  its  wide 
southerly  outlook  this  ruin  has  reeeived  the  name 
Of  nur  View  Hooae.  It  ia  the  fliat  paelilo  haUla> 
tion  of  this  type  ever  found  on  the  plateau. 

After  an  extended  consideration  of  the  kiva  or 
aaereo  room  in  its  rdation  to  pueblo  ar^teetme 

Dr.  Fewkes  descrilicd  certain  prehistoric  kivas  of 
the  type  generally  called  towers  which  he  found  in 
a  canyon  near  Onn^,  tJtaih.  lYom  their  foeatiaa 
on  top  of  inverted  cones  of  rock  these  were  called 
by  him  Mushroom  Bock  ruins.  The  shape  of  these 
inverted  cones  of  rock  bore  evidence  to  the  eitot- 
Booa  oroaioa  whieh  haa  oeenxnd  ia  Uda  ngioo. 

FaiKcaa  Darnxoa^ 
iSeervfanF 
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BOTANY  AS  A  NATIONAL  ASSBTi 

It  tMins  timely  to  oomddar  the  nktion 
of  botaoy  to  aationai  weUBre^  when  all  the 

spirncps  arc  beings  called  tipon  to  render 
such  service  as  they  can  in  the  develop- 
ment of  national  resources,  both  material 
Bad  intdleetaal.  As  botaaitt*  we  realue 
the  impoitant  points  of  eoutsst  botwesn 
our  science  and  human  welfare,  but  the 
relation  between  the  !="if>ncc  of  botany  and 
these  contacts  is  not  generally  appreciated, 
I  am  not  (xmcemed  at  present  with  our 
nsefolneas  so  aUMdi  «s  with  oar  npnts- 
tioii,  whidi  is  in  dsnger  of  limiting  tlie 
development  of  both  oar  seienoe  and  our 
service.  My  attention  has  beos  called  to 
this  situation  in  two  ways. 

1.  An  increaaing  number  of  students  of 
a  pissetieal  torn  of  inind  are  bttog  sttvftoted 
to  the  physiesl  sciences  because  sach 
training  is  understood  to  connect  definitely 
with  practical  actlvlSies  of  various  kinds. 
These  s(ieu("es  are  to  be  congratulated 
upon  having  established  this  connection  in 
such  a  way  that  the  general  public  can 
aee  it  Thk  has  not  been  acooniplislied  bf 
dighting  the  fnndamentals,  b«it  by  show- 
ing that  the  fundamentals  must  underlie 
all  rational  practise.  Failure  to  establish 
this  connection  in  the  <'}Lse  of  our  science 
means  that  botany  is  in  danger  of  being 
r^arded  by  the  general  public,  and  by 
students  wlra  simply  reoovd  pablic  opinion, 
ss  the  least  praotieal  of  the  seisnees.  This 
attitude  is  the  result  of  varioiis  esuses,  bat 
chief  among  them  are  the  attitude  of  pro- 
fessional botanists,  and  the  fact  that  the 

I  A<!(lress  of  the.  presir^piit  of  the  Botanical  So- 
ciety of  Auieriea,  New  York,  December,  1916. 
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conspicnons  practical  aspects  of  botany 
have  been  segregated  in  such  special  inati- 
tatimis  as  Mdwola  of  «grifliiltare,  quite  dii' 
tinet  from  tlie  imifeEHtiM^  where  lij  im- 
plieetion  only  impractical  botany  is  taught. 

2.  The  recent  organization  of  the  Na- 
tional Research  Council  emphasizes  the  fact 
that  botany  must  be  recognized  as  a  na- 
tfamal  Meet  to  1>e  developed.  The  pnipoee 
of  this  oouncQ  is  to  bring  into  eooperation 
all  of  those  scientific  and  practical  activ- 
ities which  have  to  do  with  national  wel- 
fare. It  is  an  attempt  to  coordinate  the  in- 
tellectual resources  of  the  countiy,  so  that 
fbej  maj  be  increased  and  may  be  svafl- 
able.  Since  the  oi^r&Qization  of  tiiis  coun- 
cil, I  have  been  aslted  what  a  botanist 
has  to  do  with  national  welfare.  This  is 
merely  an  expression  of  what  seems  to  be  a 
general  feeling,  that  botany  is  not  a  sci- 
ttitoe  of  human  interest,  an  imprenion  tiiat 
botanists  must  oorreet.  This  does  not  mean 
a  revolution  in  our  work,  which  must  deal 
with  the  fundamentals,  but  we  must  not 
allow  these  fundamentals  to  remain  in  cold 
isolation,  entirely  unrelated  to  the  activ- 
flaea  of  life.  Tide  is  not  teaching  a  prao- 
tife»  but  developing  a  vision.  In  my  own 
experience,  T  hnve  found  that  student'?, 
while  working  upon  the  purely  scientiric 
aspects  of  plants,  rei^ond  with  what  seems 
Uke  gratifled  sozprise  to  suggestiona  that 
all  thk  nndeiliea  llie  pemUIilj  of  a  mneh 
more  effective  handling  of  pkata  in  anpply- 
ing  human  needs. 

I  wish  now  to  ana1v7o  the  situation,  that 
we  may  have  it  Iwiore  us  clearly;  and  at 
the  same  time  to  outline  the  perspective 
that  may  change  it,  and  rehabilitate  botany 
in  publio  eatintatioii  aa  the  moat  important 
of  an  seiMieec  to  homan  welfare.  In  fact, 
I  am  asking  cooperation  in  arousing  the 
public  to  a  realization  of  the  faft  that 
botany  may  be  made  one  of  the  greatest 
assets  of  a  nation. 


We  should  realize  first  how  the  present 
condition  of  scholarly  isolation  has  arisen. 
Men  who  spend  th^  Uvea  in  nnivezaitiflik 
especially  the  older  ones,  are  apt  to  develep 
certain  unfoitiinate  peculiarities.  These 
peculiarities  may  n^t  Tnnkf^  thera  less  happy 
or  less  useful  to  their  prufessional  students, 
but  they  diminish  the  appreciation  of  the 
comniunity  at  large.  Then  ia  a  peeoliar 
kind  of  iaoktion  that  is  bound  to  roact  It 
is  partly  the  isolation  of  a  subject  which 
seems  more  or  less  remote  from  general 
human  interests,  at  least  in  the  aspects  the 
university  investigator  is  cultivating.  Aa 
a  eonseqnenee,  he  feels  that  hie  world  is 
quite  apart  from  that  one  in  which  the 
majority  of  men  are  living.  He  is  con- 
scious of  an  interest  distinct  from  their 
interests,  which  seem  to  him  therefore  rela- 
tively trivial.  This  sense  of  intellectual 
aioofiieBS  does  not  reaolt  in  a  Ming  of 
lonelineea»  bat  rather  in  a  f  eding  of  mspt" 
rioritgr;  onoonseioaa  in  many  tmat,  but 
often  naively  eTpres?ed. 

It  is  also  the  isolation  of  authority,  which 
oomes  from  the  mastery  of  a  subject  and 
aasodation  with  students  who  recogniae 
fhia  mastery.  To  tpttk  nHh  anthority  in 
a  anbjeet,  to  give  tiie  deciding  word,  to 
meet  a  constant  sac<%8sion  of  inferiors,  is 
apt  to  affect  any  man's  outlook  on  the 
world  of  practical  affairs.  Either  he  be- 
<^me8  dogmatic  in  expression,  or  he  must 
hold  liimielf  in  cheek  with  an  tiBmt 

Aa  a  coneeqnenoe,  men  engaged  in  fnndft- 
mental  botanical  research  are  apt  to  be 
looked  upon  in  genera!  as  inoffensive,  but 
rather  curious  and  useless  membera  of  the 
social  order.  If  an  investigator  touches 
now  and  then  upon  aoraething  tiiat  thie 
pabUc  regards  ss  useful,  he  is  singled  out 
as  a  glaring  exception.  If  an  investigation 
lends  itself  to  announeement  in  exceerl'nfily- 
sensational  form,  aa  if  it  were  uncovering 
deep  mysteries,  the  investigator  becomes  a 
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marked  man,  and  in  all  probalvility  he  is 
called  a  "wizard."  The  fact  is  that  the 
great  bodjr  of  investigators,  who  are  doiiig 
th0  gobtUaitial  woik  fhat  imIdbs  for  sden- 
tifio  tad  practioal  progpon,  are  unknown 
to  the  publie.  Mj  thans  is  that  what  may 
be  Milled  the  pnre  science  of  botany  should 
he  re<?ognized  as  undfrlyingf  aH  the  effec- 
tive practical  handling  o£  plants. 

Por  fsar  of  being  mimndentood,  I  wish 
to  defina  briefly  wbat  I  regard  as  the  meet 
important  ideal  of  botany,  as  of  all  the  sci- 
ences. It  is  to  extend  the  boundaries  of 
knowledge,  the  goal  being  to  understand 
nature.  This  ideal  includes  no  thought  of 
meking  nature  a  eervant  to  minister  to  onr 
needs.  To  know  nature  simply  because  it 
ia  wonderful  and  worth  knowing  is  what  it 
means.  Snch  investigation  is  like  the  ex- 
ploration of  an  unknown  continent.  Every 
advance  into  the  new  territory  impreesee 
ne  wifh  the  feet  that  It  ie  &r  more  esten> 
■ive  than  we  had  dreamed.  BireiJ  trail  is 
worth  following  because  it  means  addi- 
tional knowledge.  Some  trails  may  lead 
to  rich  farm  lands  and  gold  mines,  but  in 
exploration  these  ana  only  incidente.  To 
imdeietand  the  new  eonntey,  all  traila  must 
he  followed  and  mapped. 

What  may  be  called  practieal  botany  is 
beginning  to  realize  the  importance  of  ex- 
ploration. This  is  indicated  perhaps  most 
significantly  by  the  change  of  attitude  in 
tite  eeientifie  wosk  of  tike  gorernmenl  Vhe 
Bureau  of  Flant  Indnetxy,  for  example, 
diuring  the  last  few  years  has  been  adding 
notably  to  its  staff  of  scientific  explorers. 
The  reason  for  this  ha.s  b^n  a  realization 
of  the  fact  that  practical  application  is 
•Me  mleR  there  la  a  eontinaooe  dia- 
covery  of  oomething  to  apply. 

Tbat  eeioitiBe  e^loration  is  entering 
upon  an  advanced  stage  of  its  development 
is  shown  by  the  fact  that  it  is  proceeding 
in  its  method  from  analysis  to  eynthesis. 


Until  recently  progress  in  botany  was 
marked  by  an  inc^reasing  segregation  of 
subjects,  so  that  botanists  were  distributed 
into  nnmenma  pigeon  hdea  and  labded.  A 
man  in  one  pigeon  hole  knew  lltOe  of  the 
work  of  hie  eoOeignee,  and  eared  leas. 
This  segregation  was  immensely  useful  in 
the  development  of  the  technique  of  bot- 
any j  but  now  we  realize  the  fact  that  na- 
ture is  not  pigeon-holed,  bat  ie  a  great 
^fntfaerae;  and  we  know  that  to  nndentand 
plants,  which  is  to  syntheoae  onr  resalte^ 
all  of  our  so-called  seienees  must  focus 
upon  the  problems.  We  have  discovered 
that  to  imow  plants  and  their  relations  to 
the  syntheris  we  call  nature,  we  mnat  know 
not  only  th«r  etmetare  end  habite,  bnt  else 
the  chemistry  of  the  materials  that  affect 
their  living,  the  physics  of  (he  variable 
conditions  that  they  must  f!ace,  the  geolog- 
ical record  of  their  changes;  in  short, 
botany  has  beeome  the  foensing  of  an  the 
seienees  upon  €b»  problems  of  plants. 

In  one  sense  scientific  exploration  is  a 
luxury,  just  as  nin<;ic  or  art  or  literature, 
and  must  be  recognized  as  a  response  to  a 
high  hnman  impulse,  the  impulse  to  know; 
bnt  we  most  eorreet  the  impreedon  that 
botanical  exploration  is  merely  a  Inxaxy. 
We  have  been  minimizing  our  opportu* 
nities  for  b^t^nical  research  by  allowing 
the  impression  to  continue  that  our  results 
hold  no  relation  to  hnman  welfare. 

This  Impreeuon  has  been  devdeped  - 
eiiie^  by  the  foot  that  two  aspecte  of  ad* 
ence  are  generally  recognized,  known  as 
"pnv-"  and  "applied."  Th^re  >>  little 
general  appreciation  of  the  vital  connec- 
tion between  these  two  phases  of  botany. 
Not  only  doee  the  distinstion  exist  in  the 
pnblie  mind,  bnt  it  ie  reinforced  slso  by 
published  statements  from  edleges  and 
universities.  The  distinction  seema  to  be 
that  pure  science  is  of  no  material  service 
to  mankind;  and  that  appUed  science 
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ministers  to  our  material  needs.  The  dis- 
tinction, therefore,  is  based  upon  material 
ontpnt  In  oihar  words,  pure  teieBoe  only 
hnowt  tliiii0i,  vliile  applied  science  knono 
how  io  do  things.  Since  the  modern  Amer- 
ican ootTiinunity  beliovos  ehieily  in  doing 
things,  pure  science  seeujs  lo  it  useless,  and 
the  reaction  of  this  sentiment  upon  oppor- 
tmiitiflB  for  tbo  enltiration  of  pnn  wmw 
is  obvious. 

T  must  confess  that  this  feeling  is  too 
often  intensified  by  those  of  us  who  are 
university  investigators.  We  believe  in 
knowing  thin^  quite  apart  firom  tibdr 
vsefiilneos;  sad  thweforo  we  are  in  daagnr 
of  regarding  sppliod  oeience  as  a  waste  of 
investigative  ^iior<ry,  and  its  devotees  ap- 
pear to  be  unscientific ;  very  useful,  but 
not  to  be  rec(^;nized  as  belonging  to  the 
tei«atific  onlt,  tha  onlt  of  «q»kw«M; 

I  wish  now  to  ouUum  a  oampaigBi  of 
adoeation  which  should  lead  to  a  general 
appreciation  of  the  fact  that  bot^ni'^f'l  f^x- 
ploration  can  be  made  our  most  important 
national  asset.  The  relation  between  pure 
and  applied  botany  can  be  presentad  in  a 
series  of  iUnsferations  by  outlining  llio 
usual  steps  that  have  been  taken  in  the 
material  service  of  botany  to  mankind. 

In  one  ca.se  an  investigator  is  attracted 
by  a  problem.  No  thought  of  its  usefulness 
in  a  matariat  way  is  in  his  mind;  ha  wishes 
siniply  to  make  a  oontribatiott  to  knowl- 
edge.  He  succeeds  in  solving  his  proUem 
and  is  satisfied.  Later,  perhaps  many  years 
lat»>r,  some  other  scientific  man  discovers 
tiiat  tiie  resultti  of  the  former  may  be  used 
to  revoltttionise  some  empirical  practise  of 
sgxioaltnre.  The  application  is  made,  but 
the  public  hears  only  of  the  second  man, 
the  one  who  made  the  practical  applica- 
tion. Obviously,  however,  both  men  were 
of  great  material  service.  The  ratio  that 
exists  between  scientific  men  of  the  first 
type  and  those  of  the  second  is  not  known, 
but  there  is  vety  great  disparity. 


In  another  case,  an  investj^Mtur  is  at- 
tracted by  a  problem  whose  soiutiuu  may 
serve  tiie  eommninity.  He  sncoeeds  in  aolv* 
ing  it,  perhaps  makes  his  own  applieation, 
and  is  satisfied.  Later  another  seientifia 
man  discovers  that  the  results  of  the  former 
may  be  used  to  revolutionize  certain  funda- 
mental conceptions  of  biologioal  science. 
His  statement  is  made  and  fha  sriantifla 
worid  recognizes  only  the  seoond  msn,  dia 
pure  scientist,  but  both  msn  wsrs  <tf  lazga 
scientific  service. 

It  is  evident  that  responsibility  for  the 
practical  resnlts  of  our  science  is  to  be 
aharsd  by  those  engaged  in  pure  asimoa 
and  those  engaged  in  ai^liad  science.  Tha 
only  distinct  inn  th'^rf'foro,  is  not  :n  the  re- 
sult, but  in  the  intent.  In  fact,  the  ditfer- 
ence  between  pure  science  and  applied  sci- 
enos  in  their  praotiQal  aspects  resolves  it- 
self  into  the  difference  between  mnrder  and 
TTianslaoghtcr :  it  lies  in  the  intention.  In 
every  end  result  of  science  that  reaches  the 
public  there  is  an  inextricable  tangle  of 
contributions.  Between  the  source  of 
energy  and  tha  point  of  ^qplioation  there 
may  be  uneh  maehinery,  and  perh^  none 
of  it  can  be  dhninated  from  the  final  esti- 
mate of  values.  And  yet  the  public  has 
been  gazing  at  the  practical  electric  light, 
and  forgetting  the  unseen  and  therefore 
^parently  impraotieal  power  bonsa. 

All  adenae  ia  onok  Fnre  science  is  often 
immensely  practical,  applied  science  is 
often  ver>'  pnre  science,  and  between  the 
two  there  is  no  dividing  line.  They  are 
like  the  end  members  of  a  long  and  inter- 
grading  series;  very  distinct  in  their  iso- 
lated and  extreme  expression,  bat  com' 
pletely  connected.  If  distinction  must  be 
expressed  in  terms  where  no  sharp  distinc- 
tion exists,  it  may  be  expressed  by  the  terms 
"fundamental"  and  "snperficiaL**  They 
are  terms  of  oomparison  and  admit  of  ev«y 
intergrade.  In  general,  a  nnivendty  de- 
voted to  research  shonld  be  interested  in 
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tile  fundamental  things,  the  larger  truths 
that  increase  the  general  perspective  of 
knowledge,  and  may  nndttrlld  the  poaibil' 
ities  of  material  prosteia  in  niangr  dlno- 

UoBs.  On  the  other  liand,  the  immediate 
material  needs  of  the  commnnity  are  to  be 
met  by  the  superficial  things  of  science, 
the  external  touch  of  the  more  fundamental 
things.  The  series  may  move  in  either  di- 
rection, bnt  lis  end  memben  mnat  alwaya 
hold  the  aame  nilafcive  positions.  The  first 
stiiiTi^i!';  may  be  our  need,  and  a  superficial 
science  meetsi  it,  but  in  so  doing  it  may  put 
us  on  the  trail  that  leads  to  the  funda- 
moKtal  things  of  adenee.  On  the  other 
hand,  tiie  fondamentala  may  be  gripped 
ftrst,  and  only  lator  find  some  superficial 
expression.  The  series  is  often  attacked 
first  in  some  intermediate  re^on.  and  prob- 
ably most  of  the  research  in  pure  tscience 
may  be  ao  placed;  that  is,  it  ia  relatively 
fondamental,  bat  it  ie  alao  relativ^  anper^ 
ficial.  The  real  progress  of  science  is  away 
from  the  siiperficia!  toward  the  fnnda- 
mental ;  and  the  more  fundamental  are  the 
results,  the  more  extensive  may  be  their 
aaperfieial  eoqpreenon. 

In  our  campaign  ol  education,  which  ia 
to  flevolop  some  appreciation  of  the  fact 
that  botanieal  exploration  is  a  great  na- 
tional asset,  concrete  illustrations  must  be 
nsed  to  ahov  that  what  people  regard  as 
applied  adence,  which  aeema  to  Hhem  there* 
ton  useful  and  worthy  of  support,  is  but 
a  superficial  expression  of  fundamental 
things  which  it  is  the  mission  of  pure  sci- 
ence to  discover.  Tn  o!hor  words,  it  mast 
be  known  that  the  moiit  practical  science  iu 
the  long  nm  ia  the  meat  tondamental. 

I  wiah  to  illoitrate  my  meaning  by  one 
concrete  example,  selected  from  many  that 
will  occur  to  any  botanist.  Thi.s  will  indi- 
ca'e  how  we  can  make  the  contacts  between 
our  pure  science  and  the  human  welfare 
appreciated.  The  science  of  botany  has  had 


an  interi^ting  history.  Beg:inning  with  the 
investigation  of  plants  for  what  were  called 
tteir  "medicinal  virtues,"  it  developed 
with  Tarlona  progreenona  and  felrogrea- 
sions,  until  the  botanist  came  to  be  re- 
garded as  about  the  most  useless  intelligent 
member  of  society.  His  chief  concern 
seemed  to  remove  him  so  far  from  the  gen- 
ual homaa  interest  that  he  waa  regarded 
oB  a  harmleia  erank  at  best»  a  man  of  only 
ephemeral  interest.  The  most  unfortunate 
result  was  that  this  public  estimation  of 
botany  lingered  much  longer  than  it  was 
d^erved;  and  consequently,  when  the 
other  sdenees  had  won  public  estem, 
etCher  throofi^  their  aervioea  or  their  ap- 
peal to  the  wonder  inatinet,  botany  lagged 
behind  in  public  recognition,  and  in  most 
educational  institutions  wa.s  the  latest  bnrn 
in  the  family  of  sciences ;  but  finally  it  also 
began  to  render  aignal  lerviee  and  appeal 
to  the  wonder  Inatinot 

Among  the  several  phases  of  botanical 
activity,  phases  which  deal  with  the  funda- 
mentals of  plant  activity  of  all  kinds,  and 
are  directly  related  to  plant  production,  I 
wiah  to  adect  plant  breeding  aa  a  aingle 
iUnstration.  It  is  not  my  pnrpoae  to 
recite  the  notable  achievements  that  can  be 
grouped  under  this  title,  for  they  are  famil- 
iar to  all  of  you.  I  wish  simply  to  use 
plant  breeding  as  a  brief  and  concrete  illus- 
tration of  my  theait. 

The  praeHeal  aqieet  of  plant  breeding  in 
a  certain  sense  is  aa  old  aa  the  cultivatttm 
of  plants.  Long  experience  in  the  prac- 
tical handling  of  plants  developed  a  kind 
of  knowledge  that  became  formulated  in 
empirical  practise;  that  is,  practbe  whoae 
meaning  waa  not  nndentood*  hut  whoee  re* 
suit  ezperieiice  assured.  In  general,  the 
improvement  of  old  forms  by  continuous 
selection  Dfrew  into  a  fairly  sucoeasfol 
empirical  practi.se. 

During  all  this  period  of  plane  improve- 
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meut  by  selection,  the  so-called  science  of 
botangr  mm  catlMGag  a  riagolidy  di»> 
taut  field.  In  short,  botany  waa  not  pvao- 
tical,  and  plant  Imading  waa  not  aden^ 

tific  As  a  consequence,  botanists,  on  the 
one  hand,  and  atrriculturists,  horticultur- 
ists, etc.,  on  the  other  hand,  were  as  distinct 
ttom  ono  anothor  aa  if  they  had  nothing  in 
eommoD.  It  ao  happanod  tfant  botanialB 
were  dealing  with  mpeificial  problems  in 
a  scientifl'^  way,  and  plant  breeders  were 
dealing  witii  the  most  fundamental  prob- 
lems in  an  empirical  way. 

Am  in  any  praetiae,  plant  bleeding  devel- 
oped now  and  then  an  unusually  successful 
pnotitioner,  who  made  distinct  contribu- 
tions in  the  form  of  important  results;  but 
this  represented  no  more  of  a  real  advance 
than  does  the  fact  that  one  cook  can  Bar> 
pass  another  oook  in  the  eri  of  making 
bread. 

What  may  be  called  the  second  period  of 
plant  breeding  was  ushered  in  when  or- 
ganic evolution  began  to  be  put  upon  an 
experimental  basis.  Plant  breeding  had 
been  praetleal,  bat  with  no  aeientifie  baaia; 
now  a  new  plant  breeding  waa  established 
which  was  scientific,  but  with  no  practical 
motive.  The  new  motive  was  the  accumu- 
lation of  data  bearing  upon  the  problem 
of  inheritance.  As  a  by-product  of  thia 
work  on  inheritaDcOi  aome  of  the  aeientifie 
reaolta  have  been  applied  to  praetioal  plant 
breeding,  and  the  result  has  been  an  ex- 
pansion o'  Tts  possibilities  that  may  well 
be  called  marvelous.  In  short,  practical 
plant  breeding  is  now  on  a  scientific  basis, 
and  botany  has  at  last  attadied  the  fnnda* 
mental  probUsna  and  ia  beginning  to  be  of 
great  praetioal  service. 

In  presenting  this  fleeting  glimpse  of  the 
problems  and  accomplishments  of  plant 
breeding,  I  have  nt tempted  to  emphasize 
the  inextricable  entanglemeut  of  pure  and 
applied  aeienoe.  Aixy  result  of  aeientifie 


pioui  breeding,  representing  aa  it  moat 
additional  knowledge  of  tiho  proeeaaaa  of 
inheritanea^  may  beeome  of  praotkal  oenr- 
lee;  and  any  result  of  piaetieal  plant  breed- 

ing,  involving  as  it  does  extensive  experi- 
ments with  plants,  ntny  prove  tO  be  of  preat 
scientific  value.  They  are  mutually  stmiu.- 
lating^  and  both  are  neeeBMuy  to  the  most 
n^id  devfllopnunt  of  koowledgeb  This 
suggests  that  the  botanical  perspective  to 
be  developed  in  our  campaipri  of  education 
might  be  stated  as  practise  based  on  sci- 
ence, and  science  that  illaminates  and  ex- 
tends praetiBB. 

In  connection  with  the  organization  of 
the  National  Research  Council,  I  feel  that 
American  botany  ia  offered  a  gr«at  oppor- 
tunity of  which  we  should  take  advantage. 
As  a  mmber  of  the  ooonoil  I  wish  to  ao* 
qnaint  70a  with  its  poipose,  as  far  aa 
botany  is  concerned.  Since  the  or^niaa- 
tion  of  the  council  wa"?  stimulated  by  the 
desire  to  develop  a  program  of  national 
preparedness,  the  natural  first  impression 
would  be  that*  BO  fkr  as  botany  isconeemed, 
it  is  mweij  the  problem  of  inota  elBoient 
food  production  and  distribution.  Tt5M 
would  stamp  the  enterprise  at  once  as  a 
problem  of  practical  agriculture,  in  con- 
nection with  which  botanical  investigators 
who  are  dealing  witk  the  Cuidamantal  prob- 
lema  of  phi^  would  have  little  ot  no  part. 
Nothing  is  farther  from  the  intention  of 
the  council.  The  chairman  has  recently 
outlined  the  work  of  the  ooonoil  briefly  as 
follows : 

1.  To  pr^Mtre  »  nsttoniJ  «mmm  of  fssesfrti 
showing  iHnt  Ubontotisi  and  lafMHgstara  sis 

available. 

2.  To  euuourage  the  coop«ratioD  of  edueatiooal 
and  research  inBtitntioiHi  in  working  Sirt  pnUMS 
of  pure  seicnee  and  industry. 

8.  To  promote  reaearch  in  varioas  bcanekes  «t 
sdsnes  in  eoopsrstfen  wiCh  leading  satiioaal  uXm- 
tifle  societies. 

4.  To  eoeourage  aeientifie  reacardi  in  edoea- 
tionil  tnstttationSi  It  la  proposed,  ttr  iastsna% 
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that  in  each  ailvaneed  educational  institution  f>ipro 
be  a  eommittae  ou  research  to  promote  original  in- 
iHtiff»tiioiiifl  OB  Oe  iMurt  of  fh«  fheolty  and  giaia* 
ate  students. 

5.  To  eotabliah  reeeaxeh  fellowships  in  edae»- 
tloaal  iaaUteHeu,  tbns  ftffordiiif  qmUitod  work- 
ers an  op]>nrti:nit7  tO  d«VOto  ttMIMlfW  «tiN|j  tO 
zeseueii  work. 

It  is  evident  that  lo  fiv  from  being  pri- 
marily work  in  the  practical  application  of 
what  we  know  already,  the  enterprise  ia 
intended  to  be  primarily  a  stimulos  to 
fundamental  research  in  every  direction. 
It  ie  not  prueHod  appUeaium  that  is  to  be 
■dmnlated  diiefly,  Int  Mphration,  which 
may  or  may  not  result  in  practical  appli- 
cation. It  is  felt,  for  example,  that  th^ 
toon  we  know  about  the  structures  and 
aetivitieo  of  plants,  the  better  equipped  we 
diaU  be  to  haiidle  plants  intelligeiitlj.  Onr 
botanical  program,  therefore,  is  simply  to 
extend  the  boundaries  of  our  knowledge  of 
plants  as  far  as  possible.  In  pursuance  of 
this  program,  at  least  two  things  are  felt 
to  be  neeseniy. 

In  the  first  plaoe^  there  mnst  be  dersl- 
oped  some  scheme  of  cooperation  among  our 
botanical  establi.shments;  and  notably  be- 
tween the  research  e5?tablishments  and  the 
so-called  practical  establishments.  For  ex- 
ample, we  reoosniae  in  genersl  three  great 
botenieal  agencies  at  work  to-day,  woiking 
independently,  and  in  too  great  ignorance 
of  each  other's  results.  These  agencies  are 
the  Department  of  Agriculture,  the  agri- 
cultural colleges  and  experiment  stations, 
and  the  nni-vendtiea  All  of  these  ageneies 
are  investigating  plants  from  yarioos 
points  of  view,  but  they  arc  not  as  mutually 
helpful,  or  even  as  mutually  stimulating 
as  they  should  be  in  the  interest  of  prog- 
ress. I  have  met  many  cases  of  men  Intel' 
leetaal](y  equipped  to  wo^  bat  with  no 
adegoate  material  or  eqnipBent ;  and  also 
of  fine  equipment  and 


abundant  material,  and  no  man  trained  to 
use  them  effectively.  In  other  words,  the 
distribution  of  men  and  equipment  is  not 
as  effective  as  it  should  be. 

In  the  seoond  plaee,  there  must  be  devel- 
oped some  plan  of  sapporting  research 
wherever  there  h  a  competent  investigator. 
The  movement  to  est;i>iHsh  research  fellow- 
ships has  begun  already,  and  as  the  value 
of  research  beeomes  better  nndenrtood, 
there  is  no  reason  to  doubt  that  every  bo- 
tanical explorer  will  have  the  opportonity 
to  explore.  Tt;oro  is  at  present  a  trf^mcn- 
dous  amount  of  waste  in  the  investigators 
produced  by  the  universities.  Every  year 
seores  of  young  imeetigatofs,  wdl  equipped 
to  eontinne  exploration,  are  antomaticiilly 
side-tracked  by  a  degree,  and  forced  into 
positions  where  investigation  is  killed,  or 
at  least  beconiis  am mu'.  The  council  pro- 
poses to  conserve  uumc  of  this  investigative 
ability,  end  to  give  it  a  chanee  to  e^resi 
itself.  In  short,  the  opportunity  now  pre- 
sented  to  us  is  to  increase  the  opportunities 
for  botanical  research  to  such  an  extent  by 
cooperation  and  conservation  of  investiga- 
tive ability  that  the  progress  of  botany 
should  take  on  a  giently  inereased  mo- 
mentum. And  all  this  can  be  done  if  at  thia 
psychological  moment  we  a.<;  botaniats  ean 
make  it  clear  that  a  fundamental  knowledge 
of  plants  is  a  great  national  asset, 

John  M.  Coulteb 


THE  COMMITTEE  OF  ONE  HUNDRED 
ON  SCIENTIFIC  RESEARCH  OF  THE 
AMERICAN  ASSOCIATION  FOR 
THX  ADVANCBMBNT  OF 


mgPCm  OF  THE  STTBCOMMITTBB  OM 

ENGINEERING 

Is  view  of  the  fact  that  a  stiboommittee  on 
eniinsering  has  only  vsiy  reoentiy  beea  ap> 
pointed  by  the  Americsn  Assoeiatiem  for  fiie 
of  8eiMioe  ooannitlee  of 
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InuidriBd  on  nsearch,  no  report  con- 

cerning: actions  or  aecomplislimont  can  be 
submitted  at  this  time.  A  few  suggestions 
may  be  offsred,  howovar*  beninff  tqpoo  th« 
aetivitiM  of  an  ongineering  nMMNth  oom- 
mittoe. 

Besearchee  in  engineering  may  be  divided 
into  two  cUunee;  namely  (1)  those  undertalcea 
for  the  aMirtanco  of  lome  partioolar  indua- 

try  or  manufacture,  and  (2)  those  undertaken 
for  the  advanooment  of  technical  knowledge 
or  applied  acieiice.  Industrial  researches  are 
nimMawua»  and  hafo  a  gnat  liiatoxy;  but  vaqr 
littie  literature.  They  also  have  a  great 
range  of  charactpr  and  intenaiveness,  say  from 
OTerooming,  in  a  few  minutes,  certain  little 
meobanical  difflenltiaa  in  fho  bebaTior  of  a 
machine,  to  scientific  inreetigations  pursued 
systematically  for  yei»rst,  perhaps  with  a  staff 
of  trained  technicians,  say  for  the  purpose  of 
devdoping  aome  impovtant  indoatrial  fwoceaa. 
Tbe  amount  of  industrial  Taaeardt  going  <»!  in 
the  fn^^v^T^•  in  the  apgrefyate,  very  ^e«t, 
and  Id  likely  to  increase  as  time  goes  on  and 
induBtriea  foiiher  apeeialiae.  ICanjr  of  tiraae 
IHCoblems  of  indnttrial  neaaich  fall  within  the 
profcssiona)  T>rfivince  of  consulting  engineer- 
ing, and  indeed  few  new  large  engineering 
vndactakingB  oan  be  met  willioat  invoWing 
aome  new  industrial  research.  The  character- 
istic quality  of  iu(lur,trlal  research  is  that  it 
dops  not  find  direct  or  immediate  publication. 
Probubly  much  of  it  is  eventually  publiabed 
«$1iier  in  the  fonn  of  enginasing  data  or  in 
patent  specifications;  but  the  competition  be- 
tween branches  of  indii'^try  almost  inevitably 
demands  that  the  scientific  or  technical  luder- 
lyii^  pwgraoa  aboidd  be  piratooted.  The  in- 
dnateial  Talue  of  succeaafnl  reaeareheH  may  bo 
so  prent  tbat  tlieir  nondtwlosiire  is  a  first 
consideration  in  reward  of  the  necessary  labor 
and  expense.  The  hope  and  justification  of 
industrial  teaeBToh  ia  that  it  may,  and  oftan 
does,  pay  for  itself.  In  many  imitamnaa  it  has 
paid  nioHt  liand^omply. 

On  the  otlier  hand,  the  second  type  of  re- 
aaaroh,  i  e..  engineoring  reaeareboa  or  le- 
Maroiiea  for  engineering  development  may 
alw  oover  a  great  range  of  quality  and  intent 


Bay  brief  tests  of  the  perform- 
ance  of  aome  machine,  to  elaborate  investiffa- 
tions  in  matheonatics,  physics,  chemistry  or 
eoononiM.  Soeh  engineering  roaoardwe  may 
either  be  intenaely  practical  on  the  one  hand; 
or  they  may  be  outside  of  the  immediate  fields 
of  scientific  application,  and  differ  in  no  evi- 
dent way  from  so-called  pure  aeientifio  en- 
quiry* paving  and  ivoepesting  the  ways  for 

future  use  in  engineer iii^j;.  The  characteristic 
quality-  of  these  entrineering  researchea  is 
that  in-so-far  a«  they  are  tiucce&sful  thiey  t^d 
to  find  direct  and  immediate  pubUeatioii,  and 
so  to  beoome  availabfo  for  tbe  me  of  all  eon- 

cerned. 

It  is  evident  that  engineering  technological 
reeeamhea  vacr  be  of  great  value  to  a  eonntiy 

or  to  industries ;  but  that  they  biherenfly  laek 

"Belf-aupport.  Any  laboratory  engra?^  in  re- 
searches, the  successful  results  of  which  are 
to  be  pubHabad,  <Mn  only  evpeet  to  be  aop- 
pwted  either  by  national  inatitutioiis»  by  giflB» 
or  by  benevolent  endowment.  For  this  reason, 
although  industrial  researches  are  numerous 
and  widespread,  engineering  reeeaiehea  are 
mainly  restrioted  to  univenitiae^  twrbninal 
colleges  and  gfovemment  laboratories. 

It  would  seem  to  be  desirable  that  the  labo- 
ratories in  which  engineering  researches  are 
earried  on  abould  all  be  brought  into  aome 
cooperatiro  association,  not  only  for  mutual 
benefit,  but  also  for  the  benefit  of  engineering, 
and  of  the  countey  at  large,  through  engineer- 
ing. It  is  deairable  tiiat  eaob  and  evvy  teeb^ 
nological  laboratory  should  develop  a  special^ 
or  a  group  of  specialties.  The  tendency  in 
the  past  has  been  for  essentially  the  same 
course  of  engineering  studies  to  be  punned  in 
tlia  technical  collegts,  and  in  natural  con- 
formity therewitli,  the  laboratory  investiga- 
tions have  been  more  or  less  of  the  same  type. 
In  order,  therefore,  to  develop  greater  advan- 
tagea  fvom  oooperati^  effort  aneh  apedaltiea 
aa  happen  to  develop  in  the  researches  of  tech- 
nological laborntorio'i  -should  bo  fostered  and 
encouraged,  so  long  as  freedom  of  individual 
aetion  it  not  rsatrjeted. 

Hm  enoouraganont  of  epentaliaing  in  an^- 
woafing  reaearehaa,  for  the  greater  good  d 
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the  wmtry  and  of  the  xroxld,  on  bo  eSeotad 

by  the  Association  for  the  Advancement  of 
Scieneo  throuph  the  rcc-oifnition  of  such  spe- 
cialization as  spontaneously  occurs,  through 
SvantB  lor  tho  aolntiom  of  paitieular  pToblfiou^ 
and  through  assistance  in  finding  adequate 
publication  for  the  results  that  may  be  obteined 
from  engineering  researohes. 

A.  E.  KiwiffiidiT 

Ounraw^  Mam> 


XEPOKT  OF  THE  SUBCOMlflTTBB  ON 
PATBOLOQY 

TiiB  Committee  on  Beeeftich  in  Pafhblogr 

Teoommenda: 

1.  NoHtre  of  Woric  to  Bo  Aidod.—ln  tiie 

awardin^r  of  prants  that  preference  be  given 
to  proWems  of  etiology,  immunity,  functional 
pathology  and  chemical  pathology,  as  repre- 
aenting  the  moet  profitable  Usee  of  inr^tiga- 
tion  at  present. 

2.  Laboratories  or  Individuals  to  Be  Aided. 
— It  is  believed  advisable  to  give  grants  pref- 
erably to  laboratories  presided  over  by  a 
d&eotor  of  known  training  and  abiHtr  ^  in* 
vcstlgation.  the  funds  of  which  are  inaufficient 
to  meet  the  needs  for  special  studies.  This 
does  not  ueceBsarily  rule  out  an  exceptional 
man  in  a  laboratoxy  indifiennil7  manniwl, 
but  it  must  be  romemberod,  as  a  general 
proposition,  that  laboratories  which  need  the 
money  most  are,  on  account  of  poor  equip- 
ment and  the  lade  of  adeQoate  stafl^  least  pre- 
pared to  use  it  to  advantage.  The  beet  poli<^ 
is  to  pive  where  most  can  be  aooompUihed  and 
not  where  money  is  most  needed. 

It  18  nnderirahle  to  gi«e  money  solely  to  en- 
comage  research  in  a  general  way  by  yoxmgcr 
men  muler  direction  of  tlie  laboratory  head. 
The  aid  should  be  for  a  definite  problem  of 
VBOOgniced  importanoe  and  abonid  be  prefer- 
aUj  to  men  of  iride  esperience  as  investi- 
gators, and  as  far  ns  possible  to  heads  nf 
partraents,  who  will  take  an  active  part  in 
tite  work,  aided  perhaps  by  their  assistants. 

In  addition  to  dfpoftoMnta  of  vtHjbtHogf, 
those  of  bacteriolog^y,  protozoology  and  inmiu* 
nolofrj'.  or  clinical  medicine  possessing  well- 
eqnipped  laboratories  for  investigation  along 
anj  of  tiie  linee  bafion  maBlioned  ahall  be 


oonaidend  aa  oondncting  naeaidt  in  patiuil- 

oery  and  eligible  for  grants.  The  sole  oondi- 
tion.s  for  the  award  of  a  grant  should  be  (1) 
Tho  formulation  o£  a  suitable  problem;  (2) 
tiie  proposal  of  definite  methods  in  its  adifr* 
tion;  (8)  the  possession  of  facilities  adB(|lMto 
for  the  siicce5:$fnl  proeeoation  of  the  pn- 
jected  investigation. 

8.  ^fnewfil  of  (Tnmlt^lh  view  of  tike  poei> 
tion  taiken  in  Section  2  it  la  xeooonnended 
that  grants  of  relatively  large  Bums  (several 
hundred  dollars)  be  given  to  a  few  labora- 
toriee  rather  than  amallsr  sums  scattered  more 
widely.  These  larger  smns  would  ensuri .  vro 
sumably,  an  adequate  return  and  would  offer 
a  greater  incentive  to  concentrated  work  on 
important  problems. 

4.  (7oopsraliMk— It  is  considered  desirable 
for  the  committee  to  keep  in  touch  witli  other 
organizations,  as  the  Kockefell^  Institute  for 
Medical  Eeeearch  and  the  Besearch  Com- 
mittse  of  the  Amariean  Medieal  Anooiatioiv 
offering  grants  for  research  in  meclicine  in 
order  (a)  to  avoid  duplication  of  grants,  (b) 
to  exclmoge  lists  of  applicants,  (c)  to  profit 
by  the  eqperienoe  of  these  osganiantionB. 

5.  Publicity. — It  is  considered  inadvisable 
to  issue  a  general  request  for  applications. 
The  publication  in  Soiekcb  and  the  Journal 
of  iko  Aimriem  Modieoi  ilsseoMm  of  «h» 
Mport  of  the  oommitfeBa  dioald  place  the 
matter  before  the  proper  audience  and  lead  to 
requests  from  individuals,  presumably  heads 
of  departments  moet  intssasted  in  tMih  aid 
and  beet  pnpand  to  take  adtantsft  of  it 

Th£odore  C.  Janbwat, 
Eugene  L.  Opib, 
H.  GiDKON  Wells 
BiOHAiD  H.  FsiMB  (diaiiman), 
TTniTStdtir  of  Pennsylvania, 
Philadelphia,  Pa. 
Pkvton  Rous  (secretary), 

BockefeUer  Institute^ 
New  Tosk  Oitr 


KEPORT  OP  THE  SUBCOMMITTEE  ON 
MATRSMATICB 

In  view  of  the  proposed  plnn  tn  fnrm  re- 
eearoh  oommittees  with  the  direct  coopera- 
tion of  Tnriona  esiantiie  osganimftinn^  tba 
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•uboommittee  on  nurtshanuitioB  decided  not  to 

attempt  to  present  a  formal  report  at  this 
time.  I  desirei,  however,  to  take  advantage 
of  tlus  opportunity  to  empliasize  the  fact  that 
imtthwnetfiwil  TCeeerdh  is  prob«bl7  no  lem  d»> 
pendent  upon  finmiciul  support  fluui  l—eweh 
in  the  other  scientific  subjects. 

It  is  true  tixat  the  mathematical  investi- 
gator seldom  needi  ooetly  aqnipment  beyond 
good  lihniry  facilities,  bnt  what  he  gains  in 
tliig  direction  he  loses  a?  a  restilt  of  the  fact 
that  his  most  important  discoveries  frequendy 
M|iiiTC  vaiy  CTtanwra  davalopoMiit  beloM 
likey  are  fnBy  qipraQiafad  even  by  the  mathe- 
matical public.  In  some  scientific  fields  dis- 
coveries of  the  greatest  popular  interest  can  be 
aiuunnund  effeetiTely  in  a  §&w  wordiy  and 
benoe  the  publications  necessary  to  meet  the 
(^^rect  needs  of  the  investigator  in  thoSQ  £dda 
are  oomparativdy  inezp^isive. 

The  lade  of  funds  for  the  irafti]laatiaa  «l  ex- 
tensive  mathematical  treatiset  and  nMOUiifa 
has  had  very  baneful  cr,-/~r'rn^ncG9.  Tn  tho 
case  of  treatise  on  modern  subjects  the  scien- 
tific value  oftoi  increases  much  more  rapidly 
than  iba  iin  «f  the  treatise.  If  an  taaHhm 
who  is  perfectly  competent  to  prepare  a  trea- 
tise of  six  hundred  pages  on  such  a  aubiprt  h 
compelled  to  limit  himself  to  four  hundred 
pages,  ha  vmulOj  finds  it  naesssazy  to  omit 
the  developments  which  are  most  original  and 
which  would  reflect  most  honor  on  tho  author 
and  on  the  country  in  which  the  work  is  pub- 
Hahed. 

The  intrinsic  scientific  valva  of  natiiemat- 
ical  memoirs  is  usually  not  very  seriously  af- 
fected by  brevity  in  pr«?cntation.  On  the 
other  hand,  Uiis  brevity  tends  to  reduce  the 
inmediata  inflnenoa  of  thaaa  numoin^  rinee  it 
incraases  enormously  the  diffioolties  met  by 
those  who  try  to  ma'^ter  them.  The  mathe- 
matical reader  is  often  compelled  to  waste 
maeh  time  in  trying  to  decipher  lAat  tha 
avthor  ooidd  h«f»  ediiblfed  daarly  if  ho  had 
had  a  few  more  pages  at  his  command.  As 
compared  with  European  publications  Amer- 
ican matbematio&l  literature  includes  a  com- 
pmtively  small  nimibar  of  ortsnsive  msmoim 

The  moat  sBpsnsh*  eknent  tsndint  to  im- 


prove fsaasfah  conditions  is  the  pnvidinir  of 

sufficient  free  time  fur  the  investigator.  In 
this  respect  mathematics  does  not  preterit  a 
problem  which  differs  materially  from  that 
piflssntsd  hjr  other  snhjoets,  unless  it  is  aa- 
Bumed  that  the  very  abstract  nature  of  his 
snbif-ct  makes  it  unusually  difficult  for  tha 
matiiematician  to  ntilixe  odd  moments.  At 
any  mte^  I  hopo  I  ham  sneoeeded  in.  making 
clear  that  American  mathematiosl  research 
could  be  greatly  improved  by  more  liberal 
financial  support,  and  I  presume  the  impor- 
tanoe  of  mathematieal  devebnoDents  needs  no 
emphasis  hefbio  «  body  of  scientists. 

6.  A.  MiLLKR, 

Chairman 


SdBMTmc  NOTW  AND  MBW8 

Jhu  «r.  H.  Long,  dean  of  the  schodi  of  pbsur- 
macy  and  professor  of  chemistry  North- 
western Uuiversitor*  has  been  elected  presi- 
dent of  the  Ohiosgo  Institute  of  Modiaino  for 
tho  year  m7. 

The  Royal  Geographical  Society  of  London 
has  elected  Dr.  Charles  Doolittle  Waloott, 
secretary  of  the  Smithsonian  Instituti<»it  a 
ooKieoponding  menlMir* 

Da.  J.  J.  B.  ICaolmd,  praf essor  of  pihysiol- 

ogy,  school  of  medicine.  Western  Reserve  Uni- 
vori?ity,  has  been  granted  leave  of  absence  to 
act  as  professor  of  physiology  in  IdcGill  Uui- 
'vernty,  Hbntreal*  dtuing  the  montiia  of  Feb- 
niaxy  and  ICardi* 

Pbofessob  Waldbmar  Lindorbn,  of  the 
Massachusetts  Institute  of  Technology,  has 
gone  to  Chile  in  <K)nnec1ion  with  geological 
norh  on  somo  of  the  copper  properties* 

The  honor  of  knighthood  has  been  conferred 
on  Professor  Jagadisli  Chandra  Bose,  of  Cal- 
cutta, known  for  his  work  in  physics  and 
physiology. 

j^oiMsan  A.  N.  WBmnun  has  hesn  fllaetod 
pvesidaut  of  the  British  Mathematical  Society. 

Major  1'.  A.  ifAc^lAHON*  has  been  elected 
president  of  the  Royal  Astronomical  Sooioty 
in  succession  to  Dr.  B.  A.  Sampson. 

Sn.  Smrb  Ely  Jatum,  of  Nov  Yoik  0!ly» 
has  been  appolntod  editor  of  ^  V§m  Tpik 
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Medical  JaurtuU  to  fill  thA  tboukj  eamed  by 
the  death  of  Br.  OUtude  Z.  Wheehr.  Dr. 

Jelliffe  was  editor  for  !«n'f*rnl  yoars  of  the 
Medical  News  before  that  periodical  was  dis- 
continued, and  is  now  managing  editor  of  the 
Jpunul  of  Ifmvom  mni  Monidl  jDimom. 

Db.  Haky  Qum  Hat,  a  aistor  oi  Frof eaaor 

S.  H.  Qage,  of  Cornell  University,  is  leaving 
Kingston,  Y.,  t/>  mako  her  home  -with  her 
brother  in  llhuca  and  devoto  her  time  to  re- 

■oanbhM  in  biology.  During  the  lati  tw«ntgr 
ymn  >he  ht»  pndaaei  medieine  in  Engrton. 

H&.  F.  £.  Kempton,  assistant  in  tiie  depart- 
ment of  botany  at  the  TTnlversity  of  Illinois, 
has  been  granted  leave  of  absence  to  take  up 
tite  mrk  of  a  plant  diiaaae  mstn^  for  ^  St. 
Louis  Smelting  and  Refining  Company  in  the 
vicinity  of  their  plant  at  CoUinsville^  UL 

Thb  Arkansas  Academy  of  Sciences  was 
fimaally  organized  on  January  11  at  a  ban- 
goet  held  at  Little  Bode  for  that  purpose. 
Offioen  for  the  ensuiiig  jmt  are  Obarles 

Brookover,  president;  lfi>rpnn  Smith,  vice- 
president;  Dewell  Ganu,  Jr.,  8c<.Tetiirj' ;  ller- 
bert  A.  Heagney,  treasurer;  Troy  W.  Lewitf, 

permanent  leoretaiy*  The  meeting  for  1917 

will  be  held  at  Little  Bock  on  October  12 

and  13.  We  arc  requested  to  stato  that  the 
Arkansas  Academy  of  Sciences  desires  to 

Tn  following  tcmuiB  of  the  Soeielgr  <rf 

Bnginatn  (incorporated)  were  presented  on 
Febroary  5:  The  president's  gold  medial  to 
Professor  0.  G.  Cullis  for  his  paper  on  ^  Th» 
HuMnl  BeaonnM  of  Hm  British  Empire  aa 

regards  the  Production  of  UTon-FOTOus  Indus- 
trial Metals";  the  Bof'oriK'r  Prfnninm  to  Pro- 
fessor W.  G.  Feamsides  for  his  paper  on  The 
Ifineral  Bequirements  of  the  British  Iron  and 
Steel  Lidustries";  the  Bcmaya  Ftaninm  to 
Professor  J.  A.  Tleming  for  his  paper  on 
**  Engineering  and  Scientific  Research  " ;  the 
Kunej  Premium  to  Mr.  J.  E.  Lioter  for  his 
paper  on  ^Uodam  Goal  and  OolBa  ffaiwlling 
Hachinery  as  used  in  the  Manufacture  of 
Gas'*;  and  the  Rorioty's  Prpmium  to  Mr. 
Swart  8.  Andrews  for  his  paper  on  ''The 


A  OOMMKms  of  the  Ooinell  Society  of  CiyU 
Engineeva  is  reoeiving  oontribntiona  to  a  fond 

for  a  testimonifil  to  Professor  Irving  Porter 
Church.  A  part  of  the  fund  will  bo  ojci>cuded 
for  a  portrait  of  Professor  Church  to  be  pre- 
sented to  the  nniTecaitr.  The  remainder  will 
be  used  for  a  gift  to  lihe  vmrmAtf  in  hia 
honor. 

An  oil  portrait  of  Professor  O.  T.  Bioch, 
aoeofding  to  the  Journal  of  the  American 
ICedieal  .Aaaodation,  waa  hung  neently  witii 
appropriate  ceremonies  in  the  hall  of  the  Sur- 
gical Academy  at  Coi>enhagen,  in  preparation 
for  his  approaching  seventieth  birthday.  The 
anrplna  left  £ram  the  aobaeriptiflaa  for  the  por- 
trait was  presented  to  him»  and  he  turned  it 
over  to  the  building  fund  of  the  mcdicn!  soci- 
ety. He  was  for  a  long  time  on  the  editorial 
ataff  of  tiie  So^iMoHiondo  and  haa  pob- 
liflbed  numerous  works  in  this  and  in  Scandi- 
navian, British  and  French  surgical  journals. 
He  has  also  published  several  books,  including 
one  on  the  hiatoiy  of  tteatment  of  wooida 
from  the  earliest  to  modem  times. 

Dr.  Martin  H.  Fisobir  and  Joseph  Eichberg, 
professors  of  physiology,  TTjiivrrsity  of  Cincin- 
nati, and  Dr.  Ludvig  Hektoen,  head  of  the  de- 
partment of  pathology,  TJmvemtj  of  Ohieago^ 
have  been  elected  Cutter  lecturers  on  preven- 
tive medicine  and  hygiene  at  Harvard  Univei^ 
aity  for  the  academic  year  191&-17. 

Dr.  a.  Hovt  Taylok,  head  of  the  depart- 
ment of  physics  of  the  University  of  North 
Dakota*  hsa  given  a  seriea  of  two  leeturea  al 
Northwestern  University  and  the  Chicago 
Academy  of  Science  on  "  Becent  Advances  in 
Badio  Communication"  with  demonstrations 
of  wiiehia  telephony  and  talegnphgr.  Badio 
signals  were  amplified  so  as  to  be  audible  to  an 
audience  of  several  Imndred  and  a  musical 
OQncert  was  received  by  wireless  telephone 
fiom  a  otatfon  emne  eight  mllea  distant* 

Mb.  JoirATBAv  HmaBivsoir  gave  the  Hnntai^ 

ian  lecturt  !  <  f  re  the  Boyal  College  of  Snr> 
geons  of  England  on  February  13  on  "Jhtpof^ 

tren's  Life  and  Surgical  Works." 

Arnold  Yalbntinb  Stubbnrauch,  professor 
of  pomology  in  the  Universi^  of  CaUfomia, 
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died  at  his  home  in  Berkeley  on  FebniaTy  13, 
ldl7.  A  graduate  of  the  University  oi  Cali- 
fonia  of  1999*  PrafeMor  Staibaiirftnob  «m  for 
tm  J8U8  in  the  U.  S.  Departmeat  of  Agricul- 
ture, resigning  in  1914  liis  po<!itinn  aa  pomol- 
ogist  in  charge  of  iield  investigations  to  re- 
turn to  semoe  in  tii*  TTniwrrity  of  CBlifbnua. 
He  was  liie  fint  nuui  to  demonstrate  that  datea 
eould  be  grown  with  commercial  success  in  the 
Imperial  V'allcy,  on  the  desert  in  ooutbem 
California;  in  association  with  Q*  Heiold 
Powdl  lia  dovdoped  the  pre-oooUnv  metliod, 
vrhich  has  gmitly  ci>iitrilniti'<l  to  suf(«rv;s  in  the 
shipping  r.f  fniit  from  California;  he  demon- 
strated tiiat  California  grapes  could  be  kept 
•af dy  in  cold  stonge  &v  months  if  prnked  in 
redwood  sawdvst.  He  was  of  unusual  power 
as  a  teacher  and  a  stimulator  of  scientific  ac- 
tivity. 

Bk.  0.  y.  Bvmov,  known  lor  his  oontribn- 
tiotts  to  tt^erimentsl  and  flieontioal  phyii«^ 

died  on  February  ^,  owing  to  an  aoddsnt  at  a 

British  aircraft  factory. 

The  death  in  Paris  is  announced  of  Dr. 
Jnles  Bejerine^  a  member  of  tfaa  Fans  Aoad' 
emy  of  Uedioine  and  well  known  ss  a  noorol* 

ogist,  at  the  age  of  sixty-eight  years. 

A,  Pappenheim,  priTat-docf>nt  at  the  TJni- 
rersity  of  Berlin,  noted  fur  his  work  on  the 
morphology  of  the  Uood  and  the  blood  diseases, 
editor  of  the  Folia  hcBnuUologica,  and  the  au- 
thor of  a  work  on  the  chemistry  of  dyestutTs, 
recently  succumbed  to  typhuB  acquired  in  his 
fnofesfloonal  woilc* 

It  is  stated  in  the  Bsperimmi  BtoHan 

Rccoril  f!iiit  plans  have  boen  apt)roved  by  the 
building  committee  for  tlie  new  agricultural 
building  at  the  Maryland  College  for  which 
1175,000  was  appM^E^riated  hf  the  last  legida* 
ture.  A  ihreo-story  and  basement  structure^ 
with  a  front  wiiig  2(*0  l.y  08  foet,  connected  by 
an  enclosed  bridge  with  an  auditorium  seating 
about  1,000  people^  and  thie  in  tnm  oonneeted 
with,  a  Tear  wing  of  the  same  dimensions  as  the 
front,  is  contemplated.  The  front  wing  is  to 
be  used  for  offices  and  dassrooms  and  the  rear 
wing  for  stock  jodiring  and  erinUtions  and 
penmen tal  work.  It  in  hoped  that  the  striio* 
ture  will  be  ready  for  use  next  falL 


Accortnixo  to  the  Jovmal  of  the  Am<»ri<nin 
Medical  Association,  Dr.  Kaymond  Tripier,  of 
the  8«3iool  of  Medieins,  I^oas,  wiuMO  deadi  * 
was  announecnl  in  December,  bequeathed  to  tbo 
TFnivcrsity  of  Lyons  200,000  francs  for  the  en- 
couragement of  special  work  in  operative  medi- 
otne  and  pa^legie  anatomy.  He  also  W 
queathed  to  the  city  of  Lyons  the  sum  of  200,- 
nO<T  francs,  the  annual  interest  of  wliich  will 
permit  the  aoquisitiou  of  a  work  of  art  every 
five  yean. 

Tri  lieUg  Scholarship  Soeioty  of  Germany 

has  recently  been  formed,  with  a  capital  of  up* 
wards  of  a  million  marks  from  German  indus- 
tries for  the  purpose  of  assisting  young  Ger- 
man dwmlstiy  students  to  proceed  wllli  their 
stodieSi  after  their  examinations,  by  working 
as  assistants  in  the  technical  high  schools. 

There  hns  h<^n  orjranizcd  at  the  University 
of  Xorth  Carolina  a  matiiematical  club  whose 
members  ar»  drawn  ham  the  instruetofs  and 
gradnato  students  of  tiko  maAematieal  and 
ftlHod  depart  incnts.  The  following  officers  have 
been  elected:  Wm.  Cain,  inrosid^t;  Archibald 
Hendanoo,  mimsidnt;  J.  W.  I«rlegr,  St^ 
sonrstsxy* 

The  third  annual  meeting  of  Entomological 
Worker*?  of  Ohio  was  held  nt  Ohio  Rtat.e  Uni- 
versity on  February  2,  with  thirty  members  in 
atlei^Bnee.  The  pnigram  oonriabsd  of  ranews 
id  prciji  •  i  d  reports  on  investigations  of 
members  of  the  Ohio  Exix'riment  Station,  the 
Stato  Division  of  Orchard  and  Nursery  Inspec- 
tum  and  the  departmonl  of  onloniology  of  the 
nnivetsily* 

TnK  council  of  the  "British  Association  of 
(^haiuherg  of  Commerce  is,  as  we  learn  from 
foreign  exchanges,  connideriug  draft  bills 
designed  to  carry  oat  reforms  in  our  afstems 
of  weights  and  measures  and  of  coinage,  and 
shoTild  the  council  approYO  of  them  they  will 
be  submitted  to  the  Chambers  of  Commerce 
throughont  the  country.  If  there  proves  to  be 
general  agreement  the  association's  bill  will 
be  introduced  Into  Parliament.  It  is  probable 
that  a  bill  for  establishing  a  coinage 
will  havo  first  attention,  Ae  hill  Ibr  introdoo* 
ing  metric  weights  and  measnns  not  bsing 
pressed  until  the  oouatcy  has  grown  aoeos* 
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tomed  to  a  dedmal  coinagA.  It  u  ingKeeted 
tiiat  the  simplest  meu»  at  makiikff  the  change 
would  be  tlie  adoption  of  the  present  florin, 
which  is  the  tenth  part  of  a  sovereign,  as  the 
unit.  The  «od8tintf  furthing  would  be  ngUoed 
bf  a  cent,"  equal  to  the  hnndiedth  part  of  a 
florin,  instead  of  a  ninety-sixth  part  as  now. 
Sir  Edward  Holden,  at  the  meeting  on  Jan- 
uary 26  of  the  London  City  and  Midland  Bank, 
of  whidi  he  ia  dudnnan*  afc^iiMaaJ  liiaiHU 
strongly  in  favor  of  the  adoption  Giaat 
Britain  of  the  metric  system. 

A  PRESS  bulletin  of  the  Gcolog^ical  Survey 
caUs  attention  to  the  fact  that  the  press  dis* 
patehaa  daooribing  the  lateat  mtpAma  of  La»> 
sen  Peak  show  a  continued  tendency  to  refer 
to  the  volcano  as  Mount  Lassen.   Perhaps  it  is 
thought  that  the  name  should  correspond  with 
tiioee  of  eome  odkor  Umma  peaka  of  ^  Oaa> 
cade  Range,  sudli  aa  Uoont  Shasta  ov  Uioiiiit 
Rainier.   But  La3?'"ri  Pmk,  as  the  most  active 
and  interesting  volcano  in  the  United  States, 
is  eq>eoially  entitled  to  be  called  by  its  own 
same,  and  acta  of  Oongress  and  Presidential 
proclamations  in  creating  and  recoprnizing  the 
Lessen  Peak  National  Forest  and  Lassen  Peak 
National  Monument  have  given  the  name  Las- 
aan  Peak  a  atotna  of  bi|^  nuak  in  the  gedlogie 
annals  of  the  Cascade  Range.    The  area  has 
recently  been  set  apart  as  tlip  Lnflsen  Volr-nnic 
Katiouai  Park.    The  name  Lasseu  Peaic,  ac- 
eoldlnv  to  the  United  Statea  Geokfioal  Sm- 
rey,  Departmeot  of  IIm  Interior,  is  the  only 
authorized  form  on  maps,  reports  and  gazet- 
teers ficm,  the  Whitney  Geological  Survey  of 
OaBfomia,  In  18M»  to  the  geomofphio  map  of 
CWifomia  and  Nevada  publidwd  b^  the  Ba*^ 
quake  Investigation  r'ninmission,  ns  well  as  on 
the  latest  map  issued  by  the  Forest  vService. 
Petor  Xaasen,  ^t»  aturdy  piono»  who  guided 
rnanr  an  early  settler  to  the  sunny  landa  of  tiie 
Sacramento,  lies  buried  in  a  lonely  grave  in 
La.<»?^n  rmmty.    A  small,  crumbling  monu- 
mcat  tiurty  miles  from  the  peak  marks  his 
Ifaial  leatinff  plaee»  bnt  bia  greater  and  more 
enduring  monuments  are  the  county  and  peak 
named  in  his  honor  by  a  f?rateful  people.  The 
snow-capped  Lassen  Peak  has  piloted  many 
an  isnnigrant  to  the  monntohi  paai*  la  flie 


early  days  of  thePaeifio  Railroad  eorfeom  aoma 

pious  monk  called  the  peak  St.  Joseph's  Moon- 
tain,  but  the  names  Lassen's  Peak  and  Las- 
sen's Butte  soon  came  into  general  use.  Whit- 
ney baa  shown  the  inappropriaten^  of  the 
Frenoh  term  butte,  which,  transkted  exactly, 
means  knoll.  As  Lassen  never  owned  the 
mountain,  in  latt-r  years  the  possessive  form 
of  the  name  vrtks  dropped,  and  to  correct  an 

iilieitteadaB^  to  wander  from  widl«eataUidiad 

usage  the  United  States  Geographic  Board,  in 
its  decision  of  October  0.  lOl.'i.  ofRcially  recog- 
nized the  fact  that  the  name  of  the  mountain 
was  X«sM«»  Peolr»  not  Itonnt  laaieB.  | 

Thb  United  Stetes  Civil  Senioe  ConuniNion 

announces  an  examination  for  expert  deetrioil  i 

and  mechanical  aid,  to  fill  a  vaeaney  in  this  i 
position  at  $12.48  per  diem,  in  the  Bureau  of 
Tarda  and  Bodn,  Navy  Department,  Waeb- 
ington,  D.  OL,  and  Tacanoiee  as  they  may  occov 
in  positions  reqnirinfj  similar  qualifications. 
The  duties  of  this  position  cover  the  expert 
maintenance  and  supervision  of  the  operation 
of  all  navy^ard  power  plants,  embracing  the 
economical  production,  distribution  and  ntili- 
zatif^Ti  of  plectrie  power  for  manufacturiuf?, 
pumping  dry  docks,  charging  aubmannes,  and 
tral  heatiiig,  and  prodnotion  and  diatribotion  of 
for  manufacturing;  steam  for  power  and  cen- 
tral heating,  and  prodtiction  and  distribution  of 
hydraulic  power;  also  investigations  of  power- 
plant  otperatiaK  oonditi<miib  teala  of  planto  and 
equipment,  and  efflfliiofly  engineering  worit  In 
connection  with  improvement  of  operating  con- 
ditions and  iustruction  of  plant  operatives  to 
obtain  eeonomaoal  operating  results.  Compet- 
itors will  not  be  assembled  for  examinationt 
but  will  be  rated  on  technical  education, 
experience  and  fitness.  Graduation  with  a  de- 
gree of  meehanioal  engineer  or  electrical  engi- 
neer fnm  a  ooUege  or  nnivernty  of  rocogmaad 
standing,  and  at  least  ten  years'  jiih-<!quent 
experience  in  responsible  charge  of  the  desiffii, 
installation  and  operation  of  central  power 
planto  and  ^stribvtion  systoma  for  li^it»  heat 
and  power,  with  executive  experience  in  han- 
dling sueccsifully  largo  numbers  of  power-plant 
employees,  are  prerequisites  for  consideration 
ibv  tfaia  poiitioo. 
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A  ixrm  nceawi  at  the  Harvard  College 

Observatory  from  Professor  Ilenry  Norria 
Russell,  director  of  tlic  Princeton  University 
ObflOTT^ory,  oontains  the  following  prelimi- 
iia>7  TdQW  of  the  parallax  of  I2ie  alur  of  Ingo 
proper  motion  in  Ojiliiuelius  which  hate  hem 
determined  by  him  from  micrometric  observa- 
tions communicated  by  Professor  Barnard. 
From  the  difference  of  the  distances  of  staxa 
a  and  k;  a  advtioii  in  whieh  the  pvopav  notion 
is  eliminated  in  the  ■usual  manner  privcs  a 
parallax  of  0".69  d:  0".06.  Measures  of  posi- 
tives made  from  the  platee  of  18M  and  1904, 
ivhen  e(«i|Mved  witii  the  measnea  of  1916»  give 
a  proper  motion  of  10".88  toward  SSS'-S.  As- 
suming tliis  i)roj)er  moti'^n,  t>ie  distance  meas- 
urea  of  the  stars  a,  c  and  k  give  parallaxes  of 
HTM,  (TM  and  (TM,  and  the  mearaiea  of 
poaition  angle  a  mean  parallax  of  0".75.  The 
mean  of  these  determinations  is  0".70  ±:  0"  05. 
The  absolute  magnitude  of  this  star  on  Kap- 
teynls  leale  Is  IM^  and  its  real  hrii^itaeit  it 
less  than  one  three-thousandth  that  ol  tine  ma, 
makiqg  it  the  faintest  star  so  far  known. 

UNIVERSITY  AND  EDUCATIONAL 
1ISW8 

Thk  Fnivwrsity  of  California  has  received 
throug'h  the  death  of  Mrs.  Elizabeth  Josselyn 
Boalt  an  endowment  of  $300,000  for  the 
nHiatanaaee  of  prafcnonhiiM  in  law. 

At  ft  SModnff  of  tiie  goromora  of  the  South 
Wdee  Vniv«gc«itgr  Oollege^  called  to  consider 
proposals  for  providinpf  hotter  peieneo  teach- 
ing after  the  war,  it  was  reported  that  Sir  W. 
J.  Tatem  had  pvoBaiMd  to  prarlde  a  ehamieal 
laboratory  whftdi  would  cost  at  least  £26,000, 
and  that  other  promises  included  1,000  guineas 
from  the  late  Mr.  Beaumont  Thomas,  1,000 
guineas  £rom  Mr.  Dan  Baddliffe,  1,000  guineaa 
fam  Ur.  J.  Herbert  Ckiry,  ILP.,  1,000  guineas 
from  W.  Beyron.  and  2,000  jjriiineas  each 
from  Mr.  Morgan  Wakely  and  Mr.  Fwqr 
Miles. 

Bathto  decided  to  open  its  ooureea  to  women 

as  soon  aa  proper  facilities  can  he  pro\  id' d, 
the  collr^e  of  physicians  and  snrpreons,  Colum- 
bia Univ^sity,  is  now  appealing  for  imn^ 
diets  contrflnitioas  of  $00,000,  so  tibsl  tNas 


&eflities  may  be  secured  and  women  admitted 

to  the  sdiool  next  September.  It  is  ptopoaed 
to  erect  a  small  addition  to  the  prepent  college 
buildings^  soffident  to  provide  for  the  women 
stndentSf  until  sndh  time  aa  new  quarters  are 
provided  for  the  entire  ooHege. 

Ok  February  23  t  i  r  gents  of  the  TJniver- 
Bxty  of  Michigan  adopted  a  resolution  confirm- 
ing the  union  with  the  University  of  De- 
troit coOsge  of  Tnedlcine  and  surgery.  The 
tends  of  the  merger  ors  tibai  the  latter  shall 
turn  over  its  charter,  real  estate,  f  im'jiment 
and  hospital  privileges  to  the  imiversity  and 
tiiat  a  fund  of  a  million  doUars  will  be  raised 
for  tlie  devebinent  by  the  nurenity  of  a 
graduate  sdiool  of  medidns  in  Detroiti 

Dh.  Theodore  "Lymas  and  Dr.  George  W. 
Pierce  have  been  proniotfxl  to  profeeaorships  of 
physics  at  Harvard  University. 

I>B.  GsoBOB  B.  FiOUK,  professor  of  phyaicB 
at  Oolumbia  UniTersitr*  has  been  appointed 

to  be  defm  of  the  school  of  ai)i)lied  science  to 
succeed  Frederick  A.  Qo^AOi  who  is  now  treaa- 

urer  of  the  university. 

FB(»«8S0R  BaYKOMD  0.  OflBUBK,  profoBSOT 

ol  bidder  At  the  Oonnselioat  Oollm  New 

London,  Connecticut,  has  been  elected  head  of 
the  department  of  zoolofry  and  entoinolog-y  of 
the  Ohio  State  University,  his  ai^iatmeut 
to  take  dbet  July  1.  He  win  assams  the 
duties  carried  for  the  last  nineteen  years  by 
Professor  Herbert  Osbom,  who  was  last  yejir 
elected  research  profeasor  and  who  will  here- 
sftsr  give  his  entire  time  to  rosearoli  mA,  ia> 
eluding  the  direction  of  research  by  graduate 
students,  and,  for  the  present,  the  diroctor^liip 
of  the  Lake  Laboratory  and  of  the  Ohio  Bio- 
logiosl  Sarteg; 

Paonnoa  Da.  0.  yiir  aaa  Bmrnt,  profssssf 
of  histology  and  embryology,  Uniferaity  of 
Ghent,  Belgium,  has  been  r«»ppointed  re- 
search fellow  in  oyt(dogy,  school  of  medicine^ 
Westm  Boserw)  ITnlmlty. 

Dr,  p.  TH.  tav  Kuam,  anivearitr  Iseturer 

at  Amsterdam,  has  been  appointed  professor 

of  zoolojsry  and  comparative  anatomy  in  the 
University  of  Ley  den,  in  succession  to  the  late 
I^ofeHor  ^oauiasr* 
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DISCUSSION  AND  CORRESPONDENCE 
A  COLTVSS  MSDIUK  FOS  SUOLSNA 

A  imnuM  discoverad  quite  hj  aoeident  has 

enabled  the  writer  to  carry  on  vig^orous  cul- 
tures of  EugUna  for  a  period  of  more  than  a 
jMv>  Sons  firs  lniiidv6d  uiilliiiw  liave  proved 
einudiinvdly  that  it  is  a  suooeM.  ThemediimiiB 

quince-seed  jeVy,  '.^.^s'ch  is  in  common  tipe  as  an 
B^ent  for  retaxdiri^  tiie  movmnents  of  Protozoa. 
It  is  pr^Mured  by  boiling  quince  seed  in  dis- 

which  13  obtained  through  a  sieve  to  remove 
par*''cles  of  tho  seed  and  then  diluting  with 
distilled  water  to  the  desired  consistency. 
Oultores  Ituvo  been  carried  in  test  tabes*  jan» 
tasks  and  other  zeoeptaoles.  Some  tnbse  re- 
HMuned  corked  throughout  the  entire  year  nnd 
were  found  to  contain  virile  cultures  at  the 
«Bd  of  tiiat  tinw. 

The  jelly  seems  to  be  specific  for  MvqIbm, 
some  other  chlorophyll-bearini?  Protoynans  and 
for  bacteria.  Tubes  were  inoculated  with 
oattani  of  miiwd  I'^otoaoaiia  and  aftor  a 
Tiod  of  two  months  only  the  EugletM  and  a 
minute  green  flagellate  survived,  the  other 
Protozoans  living  only  as  long  as  the  supply 
of  bacteria  lasted. 

Two  hvndsed  amoaHfnl  Innqplanta  haw 
been  made  from  a  single  culture. 

The  medium  has  several  obvious  advantages: 

1.  It  enables  the  operator  to  carry  on  cul- 
tural ior  a  lonff  Vaiiod  of  tiiM  wl0io«(  giving 
4bnn  constant  attsntiaiii. 

2.  The  medium  il  viaoid  and  <(va]KMrat8a 
xathor  slowly. 

8.  A  «owtent  as  Mgardi  danaitf  and  dura- 
leal  content  may  be  obtainad  Unr  CBq>erimental 
wor\:  Vir  evaporating  the  medium  to  dryness 
and  making  up  a  standard  solution  with  dis- 
tflled  water. 

The  xvsolts  of  a  yaai^s  ogqwrimsnts  together 
with  some  notes  on  the  behflvioir  of  EugUnA 
aro  soon  to  be  published. 

Clarsmcb  L.  Tusnkr 

BmammiT  or  Anaiokt  am  Bkloot, 
HuHiuiBHis  TSmnMtnt  Sosoob  ov  Miiuoum 

A  RSLXXP  MAP  OP  THE  UNITSD  STATES 

To  THE  FniTOR  OF  Soienob:  The  article  en- 
titled **  Expedite  the  Map^*'  which  appeared  in 


the  October  13  issue  of  Soence,  brings  to  mind 
tike  deunbOitr  of  having  in  the  city  of  Wask- 
ington*  suitably  housed,  a  large  aeale  nilief 
map  or  modt^l  of  the  Fnited  Stntes. 

This  model  might  be  about  300  feet  square 
or  600  foot  square,  according  to  the  struotonJ 
difionltios  wlueh  would  be  encountered  and 
the  amount  of  appropriation  which  could  be 
obtained  from  Congress  or  other  source. 

As  to  the  appropriation,  I  doubt  that  it 
would  be  easy  to  seenie  fends  fam  Oongress 
for  an  object  of  this  kind,  and  T  believe  that 
it  would  be  better  to  depend  upon  private 
philanthropy  to  secure  the  financial  founda- 
tion needed. 

The  statement  "Every  industry,  art  and 
science  which  demands  a  knowledge  of  the  lay 
of  the  land  is  benefited  by  good  maps  of  the 
oxea  in  whieh  it  is  oarried  on,"  and  the  «»• 
ina<w^f»  of  the  paragraph  from  which  this 
sentenoe  is  ^iiioted  apply  equally  to  a  relief 
map. 

Sneh  a  map,    eonstmeted,  wenld  be  vftSi* 

able  for  consultation  by  members  of  Congr^M, 
bureau  oflScials  and  by  the  general  public;  and 
it  would  be  one  of  the  sights  of  iha  natioiud 
oapitaL  Sie  main  proUem  is  to  find  the 
philaBtiuoidst  T.  W.  Emum 

LXIOT  ON  THE  CAUSE  OF  MALARIA:  A 
CORKSCTION 

In  a  letter  to  Professor  Henrj-  Fairfield  Os- 
bom,  published  by  him  in  his  "  Biographieal 
Memoir  of  Joseph  Leidy,''  ^  I  stated  that  in 
1668  Lei47  ''disenased  tbe  eanae  of  malaria 
and  wrongly  concluded  that  it  is  not  of  para- 
sitic oritrin  "  Dr.  Joseph  Leidy,  2d,  has  kindly 
called  my  attention  to  my  regrettable  blunder. 
Wbat  Leldy^  raallar  said*  was: 

That  malarial  and  epMsmts  fsvaia  luwe  tiisir 

origin  in  crypto^nTric  vogetables  or  uporra  reqtdrss 
yet  a  single  proof.  If  sneh  were  the  ease,  these 
adavto  veselsldse  aid  ipovsi^  eeBTCfed  ttieiiw^  tte 
air,  and  introduoed  Into  ttw  body  In  Nspintfoat 
eould  be  dsteeted. 

pRAinc  K  Ltm 

sNstloasI  Asad.  8eL»  Biographical  ItaBobSi 
Vn.,  1913,  p.  356. 

i  Smitteoniaa  Cootrib.  Saowkdgei  V.,  1808,  p. 
14. 
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SCIBNnFIC  BOOKS 

Watm"  Supply,  By  William  P.  MaMV. 
Fourth  Edition.  New  York,  John  Wiley 
and  Sons.  jc-f628  pages,  6/9.  $3.75  net. 
Tlie  fourth  edition  of  Professor  Ifnon^ 
weU-known  book  on  water  supply  testifies  to 
the  high  esteem  in  whiirli  tins  book  is  held  hy 
the  AjTUTioan  enj^ineering  public.  Published 
ori^inall^'  lu  lbd6  it  has  pac»bed  through  sub- 
BeqpMnt  editkNU*  aaeh  tune  being  wbetontiaUy 
enUoged  ud  ivqproTed.  For  the  present  edi- 
tion a  large  amount  of  the  text  has  boon  en- 
tixdy  rewritten  and  Buitable  amount  of  new 
material  added.  The  tables  hare  been  brought 
up  to  date  and  new  photographs  intvodaoed. 
Some  of  the  moet  notioeable  ehaagia  ara  the 
following; 

The  ehapter  on  Brinkiiig  Water  and  ma- 
eaae  baa  been  strengthonad  by  ^3a»  additica  of 

many  png'os  devoted  to  typhoid  fev^r  TTic 
work  of  recent  years  is  drawn  upon  to  set 
forth  present-day  conceptions  in  regard  to 
tbe  eiiateue  of  the  tyi^id  baeillus  outside 

its  human  host  and  in  "carrier!?."  Tlic  di.^- 
tribution  of  the  diseasii  and  factors  operating 
in  its  transmission  are  also  discussed.  Con- 
aidenble  natarial  haa  been  witbdnwn  firam 
tiiia  edition  relative  to  the  now  disoredited 
theory  of  water-borne  mnlnrin. 

Newly  devdoped  methods  of  water  purifica- 
ttoii»  partieularly  procoeeea  aiming  at  diain- 
feotion,  come  in  for  consideration,  as  do  cer- 
tain newly  found  factors  influencing  nntnral 
purification  in  streams  and  stored  waten. 
The  nae  of  ehlorine  oioiie^  vltra-^olet  lii^t 
and  copper  sulphate  reoeive  attention.  Then 
is  considerablo  dis<'ns.aion  of  Tariows  phases 
of  the  pollution  of  drinking  water  supplies  and 
the  care  of  watenheda. 

ISeyiairaa  and  addftfons  appear  froQuently 

throuKhout  tlio  chaptera  dealincr  ^"th  prnimd 
water  and  with  the  corrosive  aftion  of  water. 
The  appendices  deal  with  entirely  new  sub- 
jeots  and  axe  bnef. 

Professor  Mason  is  always  a  pleasing  writer 
and  has  the  art  of  abstractina:  tlie  important 
date  from  the  writings  of  others  and  pre- 
aentiiig  them  in  an  attractive  fonn.  ^though 
thia  ean  not  he  called  an  CKhanative  beatment 


of  the  aohieot  it  ia  one  of  the  moat  inteMating 

and  suggestive  treatises  on  watf-r  supplies  pub- 
lished ?ince  thi^  rA,\  br,<,k  of  the  same  title  by 
Professor  William  itipley  Nichols,  of  the 
ICaaoachnaettB  laatitote  of  TaohnoSogy. 

ChoMB  a  Wmms 

HtfMan  UkmMm 

Sarcophaga  and  Allies  in  North  America.  By 
J.  IL  AumoL  FnUiahed  \v  the  Bntomo- 
kgieal  Sociely  of  Amflrioa.  I«fBy«tt^  &idi- 

ana»  1916. 

In  1915  the  Entomological  Society  of  Amer- 
ica, recoguiTiing  the  diffioiiUy  of  adaqoatelj 
pnUiahing  monographs  on  American  inseota» 
establishwl  the  Thomas  Say  Foundation  f^r 
this  purpose.  Subscriptions  were  solicited, 
and  the  accumulating  funds  were  set  aside  to 
be  naed  fioin  time  to  time  aa  anitable  woika 
might  be  offered  for  publication.  The  plan  is 
not  unlike  that  of  the  English  Ray  Society, 
which  has  been  publishing  important  soolog- 
ioal  woifea  for  many  yaanu  Yeiy  appaopri* 
ately,  the  Foundation  is  named  after  Thomas 
Say,  ihe  founder  of  American  entomology. 
The  first  monograph  issued  iwder  these  au- 
4>ioea  ia  now  befoie  ne.  and  ia  a  ntvioion  of 
the  Sarcoi^agid  flies,  conmiorjy  known  aa 
flesh  flies,  by  Dr.  J.  M.  Aldrich.  These  flies, 
which  are  very  abundant  in  Amerioa  and  £a- 
rope,  and  in  aome  caaaa  of  conaiderable  eco- 
nomic importanceb  have  long  been  the  (ioapaSr 
of  studfHits.  It  wfi*'  recognized  that  the  spe- 
cies were  numerous,  and  in  fact  over  a  hun- 
dted  anvpoaad  ipeoiea  had  been  dcearihod,  but 
no  one  conld  aatiafactorily  identify  them. 
About  twenty  years  ago  L.  Pandelli  published 
a  work  in  Frano^  in  which  he  separated  the 
European  spectea  known  to  bim  the  <diarao- 
ten  oi  the  aeKoal  oigana.  This  meUiod  psofod 
brilliantly  successful,  and  after  a  time  was 
confirmed  and  adopted  by  the  other  Kuropean 
workers.  It  is  now  applied  to  the  American 
iltee»  witb  the  leault  of  making  the  whole  mb- 
ject  over,  and  replacinp  chaos  by  order-  Dr. 
Aldri'-h  has  been  iilil<'  t/>  recojrnize  145  <?pecies 
and  varieties  in  the  American  fauna,  and 
figtuca  the  genitalia  of  IBS.  Evny  naaonaible 
effort  haa  been  made  to  idenUfy  tiie  eariiar 
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described  focnM^  \m%  since  the  older  authora 
had  little  or  no  ooneeption  of  tlie  tnie  specific 
diSerenoee  in  this  group,  many  names  have 
moenarfly  been  eet  Midft  m  pnotieallr  ineea- 
inglcss.  The  trastiDent  thxoughout  ie  foil  and 
sufficient;  the  g^nem  and  species  ar©  separated 
bj  keys,  and  the  det^criptions  of  the  species  are 
quite  denied.  Types  ai«  eexcfolly  designated, 
and  localities  and  collectors  are  cited.  Biolog- 
ical detnils  arc  given  when  available.  In  all 
n»pects  the  book  worthily  initiatfle  a  series 
which  niay  be  expected  to  tiln  nnk 
mmong  thoee  deroted  to  nokgiaal  eoibjeote. 

From  a  pCfStscript  at  the  end  it  appears  that 
two  of  the  species  described  by  Dr.  Aidrich 
ware  published  a  little  earlier,  under  quite 
other  nanMSk  by  Br.  B.  B.  Faileer.  It  eeene 
■trauge  that  when  there  are  only  two  persons 
in  the  Western  Hemisphere  working  on  a  sub- 
ject, they  can  not  consult  together  sufficiently 
to  avoid  mak  eonlliete.  Pignre  110,  aa  I  leeza 
from  Dr.  Aidrich,  thouph  labelled  Sarcophoga 
hi-aon  is  in  fact  S.  hulhita  Parker.  The  former 
nuiiie  was  a  manuscript  one  of  the  author's, 
aud  wab  altered  iu  the  text  at  the  last  moment, 

beoBuaa  Dr.  Faricer  poUlehed  tlie  qpeolea  aa 

AVe  hf>ar  much  thcpc  days  abont  thp  encour- 
agement of  research,  but  it  is  often  overlooked 
that  adequate  facilities  for  publication  are  ee- 
■antial  Anlhott  asa  not  jnetiflad  in  speiidiiiir 
nuTDths  and  yean  iu  tiia  piqpaiation  of  mono- 
pTOT'hs  which  may  never  appear  in  print  or 
eer^e  any  useful  purpose.  There  are  at  this 
mooMmt  inaay  eaedknl  oontrfbutiooa  tba  pub- 
lication ef  wbidi  ie  ukdefiidtalar  pottpomed,  or 
which  must  be  split  up  into  short  papers  in 
order  to  see  the  light.  To  those  who  are  fa- 
miliar with  actual  conditions  the  situation  is 
lather  diooowaging,  and  it  ie  not  meaded  hf 
the  aKieamwa  of  a  certain  aumber  of  laige 
books  in  sumptuous  and  extravag-ant  fomi. 
The  Thoma.s  Say  Fonndntion,  from  iuH-ess<ity 
no  less  than  choice,  publitiueti  as  cheaply  as  in 

eoonoteDt  with  ezeeUenoe^  and  in  thia  reqeot 
earaa  Iha  gnftitndb  of  etndentt. 

T.  D.  A.  OooBiRiUi 
Ujanaenr  or  CoMMUM 


THE  ORIGIN  OF  THE  PRE-COLUBfBIAN 
CIVILIZATION  OP  AMERICA 

My  attention  has  just  been  called  to  the  let- 
ters (Soi£j<(CE,  October  id,  IdlO)  in  which  Dr. 
A.  A.  Goldeaweiser  and  Mr.  FhiEp  Aiaawoxth 
Veau  have  put  a  seriee  of  questions  for  me  to 
answer.  As  the  problems  to  be  shelved  involve 
the  validity  of  the  foundations  upon  which  has 
been  built  up  (aa  the  reevit  of  more  than  half 
a  century's  intensive  studies  on  the  part  oi 
leading  seholur.s  of  every  civilized  country)  a 
vast  superstructtire  of  ethnological  doctrine 
and  oomplei  rationalitation,  perhaps  you  irill 
afford  me  the  opportunity  of  replying  in  some 
detail  to  these  criticisms,  and  of  addingr  to  the 
article  of  mine  which  appeared  in  Soiekcb  on 
August  11,  1916,  some  farther  reasons  for 
thinking  that  thia  elaborate  edifice  of  ethno- 
logical speculation  will  hare  to  be  fh-nK^lished. 

While  admitting  that  iu  the  end  my  con- 
tention may  be  justified,  Mr.  Means  makes  the 
significant  comment  that  "it  iriU  be  a  long 
time  before  American  ajithropologists  will  be 
forced  to  accept  these  views  as  final."  All  that 
I  have  attempted  to  do  ie  to  "force''  them 
oeriovaly  to  eremine  the  foandatione  of  their 
beliefs,  being  ftmdjr  persuaded  that  such  of 
them  whos«  minds  are  still  sufficiently-  alert  to 
be  no  longer  blinded  by  the  outworn  dogmas 
of  Bastian  end  Tylori  win  be  led  to  aooept  the 
views  which  I  have  sketched  as  the  only  poo* 
sible  interpretjitiuii  of  the  facts. 

One  of  tlie  three  difficulties  suKgested  by  Mr. 
Means   I   have   already   diacui^&ed  at  bome 

ICDgtiL' 

1  By  the  aame  mail  that  brought  tue  the  proofs 
Of  this  letter  alio  earns  the  tidings  of  tits  deatii  of 

the  vptcran  ethnolog-ist  who.*o  tciehinj;  i.i  so 
fraakJy  critieixed  in  it.  But  though  his  theories  of 
"anhnhm**  end  "iBdepeadsot  evolatiini  of  eal> 
tore*'  have  been  a  eerious  factor  in  clouding  the 
vision  of  «»thnolo;;ist9,  tlic  gmid  merit  he]on!3:s  to 
Sir  Edward  Tyler  of  stimulating  a  widespread  in- 
taiest  in  the  rabbet  aad  tkeiebf  ooatrilMitiBg  ma- 
te ri'.l!y  to  the  advanoMiH'tit  of  loarainp:,  which  has 
earned  him  the  grateful  tribute  of  all  sehoUis. 

s  <<8Ups  ss  Eviaenee  fldt  the  IDgTBtiaBS  «f  Esrlr 
Culture, ' '  Journal  of  tk0  UwuHmUr  X0JffHm  mi 
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It  is  Bignificant  that,  when  citing  six  me- 
moin  xeUtiaff  to  dipping,  some  of  th^i  quite 
imlflfaiit,  Hr.  Means  alunild  bare  omitted  all 

rcfercnco  to  the  writings  of  Ptris,  Pitt-Rivers, 
Assmaun  and  Friederici,  where  he  will  find  the 
evidence  he  imagines  to  be  non-existent  But 
does  the  axvomemt  from  ships  nally  help  his 

case?  Where  is  the  "similarity  of  the  work- 
ing of  the  huinnr.  mind  '*  if  tho  highly  civilized 
people  of  Peru  and  Mexico  hadn't  sufficient  of 

wliAt  Dr.  OoldonniMr  oaUa  ''hapfigr  fhongbts* 

to  accomplish  more  in  the  way  of  ship-huild- 
ingf  Is  not  this  paucity  of  shipping  merely 
a  token  of  the  remoteness  of  America  from 
tbft  homa  of  its  iavaDtiofil 

The  fact  that  the  culture-bearers  who  first 
crossed  the  Pacific  by  the  Polynesian  route 
were  Bearching  for  pearls  and  jtreoiovis  metals* 
is  woaedy  a  aoAoieiit  oaqplaaatioii  of  tluir  de- 
aertion  of  tha  asa  onoa  Umit  nadiad  Hbm  Amer- 
ican eM'^rndo. 

Another  of  Mr.  Means's  difficulties  I  fail  to 
imderstand.  Why  mw  eight  eentuiias  too 
brief  a  time  for  a  ahip  t»  lum  made  ita  tvay 
from  the  Red  Sea  to  America!  Before  the 
introduction  of  gtcam-ships  what  was  to  pre- 
vent a  vessel  doing  the  journey  as  quickly  in 
tiio  eit^illi  oentiuy  &ol  aa  in  the  eigbth,  or 
petliaiia  even  fha  eighteenth,  kj>.  ?  There  are 
reasons,  given  in  deUiil  \>y  Ayiuonior  and 
others,  ff'f  In-lieving  that  wet-tern  culture  had 
already'  umde  its  iuilueuoe  felt  iu  Cambodia 
before  the  dose  of  the  aeventh  century  M.t 
Indoneaia  and  even  Japan  leoeived  the  leaven 
at  the  same  time:  and  it  can  hardly  bo  in  doubt 
that  the  ancient  mariners  did  not  limit  their 
easterly  wanderings  to  Indonesia,  but  pushed 
out  into  the  Pacific,  and  aooti  afterwards 
erosaed  it  to  America. 

The  remaining  difficulty  which  is  holding 
Mr.  Means  back  is  that  the  Pre-Columbian 
Amerieana  did  not  nia  wbeded  Tehidee.  See* 

sw.  J.  Peny,  "Tke  BdatiaaAip  lieliieM  tbe 
Oeogiaphical  Distribution  of  Megalithie  Monu- 
ments and  Aneient  Mines,"  Manchester  Lit.  and 
Phil.  Soc.  Memoirs,  November,  1915;  and  J.  Wil- 
fM  Jaekion,  "Tha  Geographica]  Distribution  of 
the  use  of  Peaito  and  Psarl-staaUy"  iWd,  SepUn- 
ber,  1916. 


ing  that  the  whole  of  the  migration^  which  X 
have  deeoribed  as  extending  from  the  Bed  Sea 
to  America,  eonsisted  of  a  series  of  maritime 
expeditions;,  it  is  not  altogether  clear  wbal  lir* 

Means  is  referring  to  when  be  aska: 

Is  it  not  inevitable  that  tiiey  woold  have  made 
aie  of  nA  veUdsi  dwrtaif  ttsit  Isag  Jeaiaeyt 

At  l3m  tSani  tiie  gveat  enltanl  UMUfamaut 
took  ^aea  it  ia  qnita  UkOf  Hut  aoaa  of  ^ 

wanderers  had  ever  seen,  or  even  perhaps 
heard  of,  a  wheeled  vehicle.  Even  if,  on  some 
rare  occasion  of  states  in  Egypt  or  one  of  the 
Asiatic  monawMeib  tiief  bad  aaen  the  kbag 
drive  in  a  chariot,  was  that  an  adequate  rea- 
son why  these  sailors,  when,  after  many  years 
of  adventure,  they  at  last  reached  the  Aroeri- 
ean  eoaa^  tawming  with  tbe  apoih  liieiy  cofft/bad, 
should  have  remembered  tho  chariot,  and  at 
once  5Pt  tn  work  to  build  carts  and  train 
llamas  to  draw  them  2  Surely  the  utter  im- 
piobabilitr  of  thia  ifUttlaa  doim  Mr.  MmfB 
difficulty  to  the  vaulting  point.  Or  nlt^ma- 
tivcly,  if  there  is  any  substance  in  the  "  ijsychic 
uuiity  "  hypothesis,  why  didn't  the  Americans 
8eta**biqffy  tboVKhfandlnTenfao  ainpla 
and  obvious  a  device  "  ae  a  wheeled  veliielaff 

Dr.  Goldenweiser's  objections  are  much 
vaguer  and  less  well-defined,  from  the  latter 
part  of  bia  letter  I  gate  that  bo  ia  not  «>> 
quainted  with  what  I  bavo  mitten  elwvlMM 
on  tlii^  subject.* 

At  the  outset  I  must  repudiate  Dr.  Qidden> 
iraiaarV  unwazranted  charge  that  I  have 

appaientlr  easbmeed  tiioartioles  of  the  Gmdb- 
ncrinn  faith."  My  attitude  towards  the  prob- 
l^ns  of  ethnology  ia  that  which  prevailed 

«"Oa  the  Sipinfifiiiu-e  of  the  Hi 'v-rn- liii>n:  T>i»- 
teibution  of  the  Practise  of  Mummifieation," 
Monu  and  Proe.  MsaebHer  lit.  and  PUL  8m, 
July  7,  1915;  republished  by  the  Manchester  Univ. 
Pre»3  under  tlio  titlp  "The  Migrations  of  Early 
Culture,"  August,  1915;  "The  Iniiuttuw  of  Aa> 
skat  Egyptian  OMUaatioa  Sa  the  Bast  and  la 
America,"  Bull.  John  Sylandi  Library,  March, 
1916;  "Ships  as  Evideooe  of  the  Migrations  of 
Early  Oalliize,"  Joar.  Jfane.  md  OriMtat 
Society;  and  Nalwe,  November  25,  191  f>,  p.  340j 
December  19,  1»15>  and  Jaanaiy  27,  1A16,  «al«r 
alia. 
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amongst  most  intellit'ent  inoti  until  Waltz,  Bas- 
tiao,  Tylor,  and  their  innumerable  recent  dis- 
oiplea,  obwnTCd  <he  dear  morning  of  fbe  liots 
by  a  doud  of  empty  sopbistiy  and  minpiilliiBd 
Herbartian  philosophy.  In  many  other 
ImmchM  of  learning,  such  as  archeology, 
piiilology  suA  tiw  Mftoiy  of  many  of  the  artB, 
numeroxis  scholars,  who  have  OMsped  the 
vicious  influences  of  this  reactionary  school, 
have  continued  to  rely  upon  facts  and  inter- 
piret  their  meaning  straightforwardly.  The 
writings  of  Qraebner,  Frobenini^  AnkMnnaam 
Foy,  Schmidt  and  Montandon  were  quit©  un- 
knowTQ  to  me  when  my  conclusions  were  first 
formulated;  their  views  and  mine  have  uoth- 
iag  in  oomnum  except  that  both  repudiate  the 
speculations  and  the  antiquated  psychology 
which  for  far  too  long  have  been  pennitted  to 
bide  the  truth. 

Aa  a  goeet  at  the  meeting  of  the  British  Ajh 
Mdation  in  1911,  when  Dr.  Rivera  devoted  his 
presidential  address  to  the  discussion  of  this 
matter.  Dr.  Gbldenweiser  had  every  oppor- 
tonil^  for  appreciating  the  magnitude  of  the 
gap  that  separated  his  (Rivers^s)  views  from 
Oraebner's.  It  is  straining  the  truth  to  brand 
Sivers  as  a  recruit  of  the  latter  s. 

The  Gra^erian  attitude  is  largely  the  out- 
ocmie  of  the  ramlsion  of  modem  Gorman  opin- 
ion against  the  whole  conception  of  evolution. 
It  included  within  the  scope  of  its  hostility 
the  method  in  ethnology  which  has  been  mis- 
named **  efolutionaiy.'' 

But  the  very  essence  of  the  conception  of 
evolution  is  the  derivation  of  all  organisms 
from  a  common  source.  It  is  the  teaching  of 
Baatian  and  Tylor  whidi  is  a  npndiation  of 
evolution;  for  it  is  a  much  closer  appioxima- 
tion  to  the  biological  idea  to  look  npon  similar 
complex  organi?!r\tioris  of  a  series  of  artificial 
civilizations  as  having  been  derived  from  the 
same  oommon  sonros^  Just  as  all  vertebrate 
aniiMlairare  the  offspring  of  one  stA  whieh, 
after  spreading  abroad,  became  more  or  less 
specialized  in  a  distinctive  way  in  each  local- 
ity. To  adopt  the  attitude,  which  Dr.  Golden- 
iraiier  is  ehampiomng*  of  xegardBng  as  the 
oommon  parent  of  all  these  similar  customs 
and  beliefs  some  mystioal  ''p^ycJue  unitgr"  is 


to  place  OTirselres  upon  the  some  mental  plane 
as  the  aboriginal  Australian  who  bolieves  that 
oUMiai  aie  spirits  -wbkk  have  entered  their 
noothers  in  some  mysterious  fashion. 

But,  as  he  devotes  the  greater  part  of  his 
criticism  to  this  matter,  I  must  deal  with  the 
specific  questions  he  puts  to  me. 

Dr.  Qoldenweiser  asks  me  to  "neme  ons 
©thnolo^':i-:t  ivho  can  be  shown  to  have  attrib- 
uted similarities  in  cultures  to  the  working  of 
highly  speciaUaed  human  instincta."  Al- 
though every  ethnologist  who  flidMeribes  to  the 
modrrn  Tylorian  doctrines  necessarily  adopts 
a  theorj'  of  the  working  of  the  human  mind 
which,  on  analysis,  can  hardly  be  differentiated 
ixom  iriisi  tiie  modem  psychologist  fegards  as 
instinct — and  an  instinct  which  leads  men  on 
the  two  sides  of  the  Pacific  independently  the 
one  of  the  other  to  look  upon  a  serpent 
eg^ii^ved  with  wings  and  deer'e  antlsn  as  a 
poww  controlling  water  can  hardly  be  other- 
wise defined  than  as  "highly  specialized" — 
very  few  of  tb^  since  the  time  of  Dauid  Wil* 
son,  have  had  the  frankness  to  admit  a  fset 
which  would  have  branded  their  speculation  as 
a  redndio  ad  abturdum.  At  the  meeting  of  the 
British  Association  in  1912  (see  Report,  p. 
607)  I  diseuseed  this  question,  and  no  one  at- 
tempted to  refute  the  argument  that  the  adop- 
tion by  two  peoples  of  highly  complex  and 
arbitrary  practi-^ea  along  with  scores  of  iden- 
tical and  uiiesbential  details  can  be  explained 
only  fay  the  assumption  of  thdr  (i.  the  ens- 
toms)  derivation  from  a  common  source,  or 
by  jwstulating  human  instincts  of  so  complex 
a  kind  that  no  modem  psychologist  will  admit 
their  realilar.  Several  ethnologists  aoeepted 
the  dsAnitum  of  such  pheoomena  as  instinc- 
tive. Professor  Flinders  Petrie  made  the 
fantastic  claim  that  there  was  an  instinct  to 
build  diambered  Umtnili  whldt  oouM  be  ex- 
plained on  biokgioal  prineiples;  In  n  written 
communicaUon  Hr.  Cecil  Firth  argued  that  if 
the  beaver  instinctively  built  his  dnm,  why 
ahouldn't  men  for  analogous  reasons  build 
dolmsnal  Birt  meet  of  my  eritios  stopped 
short  of  admitting  that  sneh  aetaons  were  in- 
stinctive, though  no  one  attempted  to  rebut  . 
my  argument  that  the  modem  ethnological 
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hypothesis  when  ("IasaIv  analjze*!  whs  tauta- 
mount  to  claimiug  the  uxisteuce  of  highly  spe- 
dalised  Innoiii  iiwluiete.  I  aant  of  ooniM^ 
not  unaware  of  the  way  in  which  this  essential 
question  is  iifnially  evaded,  by  the  attempt  t<i 
explain  how  similar  needs,  circumstances  and 
environment,  ean  call  fortii  men'a  aotivitiee 
and  shape  them  so  as  to  lead  to  identioil  Old' 
tural  d.-velopmenta,  qiilto  independently  one  of 
the  other.  But  such  theorizing  inevitably  ig- 
noTC«  the  faet  in  tiio  nuijoffltr  of  eues 
such  identities  •fif  oulfeim  tctnalljr  ooeur 
under  cimimstanees  and  to  meet  neods  as  dis- 
similar as  they  possibly  can  be.  Whereas  of 
two  kindved  peoples  liTiiv  under  predeely 
mmilar  circumstances  in  neighboring  islands, 
say  in  Indonesia  or  M<la)i<'!»Ia,  on?*  of  them 
may  possess  the  whole  uf  the  euuiplex  culture 
of  the  stone-using  peoples  (Perry),  and  the 
oiQwr  not  oos  of  Am  niimereui  oonatitQ»it  d** 
ments  of  this  oxotic  civilization.  Tt  is  when 
•  vre  Ifare  ViigU(>  sj^'cnlat ion  and  consider  spe- 

cific cases  that  the  so-called  ''  evolutionary " 
doctrine  in  ethnology  ooUapeee. 

The  common  line  of  argument  i>  that  which 
is  dieplnyed  in  its  frmiko?t  form  by  the  late 
Daniel  ii.  Brinton,  and  his  disciples,  such  as 
Bjiinden  end  J^oyoe.  In  hie  **yfytitu  of  the 
Keir  World,"  Brinton  imtee  (iv-  198-197)  : 

No  citizoti  of  the  United  States  will  ho  apt  to 
assert  that  their  instinct  led  the  indigenes  of  oux 
territory  edny  whsn  th^y  ehoM  irtfh  ni^  wmdr 
mow  eonaent  the  great  American  eagle  ee  ttet 
fowl  beyond  all  others  proper  to  typify  the  su- 
preme eoutrol  and  tiM  most  admirable  qualities, 
amd  he  eacpUins  what  he  mesne  fcff  tfiie  in  tiie 

previous  jiarajrraph: 

For  the  winds,  the  elouds,  producing  the  thunder, 
end  the  ehengse  that  teke  pieee  In  the  evereUft- 
ing  panorama  of  the  sky,  the  rain-bringen^  lords 
ol  the  seesoiu,  and  not  this  only,  but  the  primary 
tjpe  of  tlte  tonl,  the  life,  the  breath  of  man  and 
tlM  werU,  thSM  in  tteir  iflle  in  iqytlwlogy  are  sec- 
ond to  nothin;;.  Therefore  as  the  stuiI.oI  of  theso 
august  powers,  as  messenger  of  the  gods,  and  as 
the  embodiaieBt  «f  depettad  sfdrita^  no  one  will  be 
Burprijsed  if  they  find  the  Urd  flgne  moat  pfmi- 
nrntly  in  the  mytba  of  the  rod  taee, 

Tliis  rationalization  pure  and  simple, 
which  can  be  proved  to  be  false  in  every  item. 


For  we  are  now  sufficiently  acquainted  with 
the  earliest  Uteraturee  of  Egypt,  Babylonia 
and  India,  to  know  lliat  the  Msociation  ol  Hi* 
eagle  or  hawk  with  all  tiiMe  varied  phez»>mesia 
was  not  due  to  the  reasons  Brinton  gives. 
Every  one  of  these  manifold  attributes  became 
ftddfld  to  the  ea^s  repsitoin  as  the  mnilt  of 
fortnitous  circumstances  utterly  alisn  to  fliosa 
asstuned  by  Brinton.  The  niiiLplinp  of  eaj^le- 
people  with  sun-people,  and  the  association  of 
tiie  latter  with  eerpent-people  end  with  the 
worshippers  of  Osiris  (the  oontroller  of  water) 
was  the  heginninj?  of  the  complex  bleiidlnK'  of 
the  symbolism  of  the  sun,  the  serpent,  Uie 
eagle  and  water.  In  the  Babylonian  tfanadei^ 
bird  fiirther  attributes  were  added,  and  otliare 
again  in  India,  t]v  Far  East  and  America. 

If  the  followers  of  Brinton  deny  that  the 
American  thunder-bird  came  from  the  Old 
World  they  will  be  faced  witli  Una  fikmna: 
— as  the  origin  of  the  eonfusion  is  known 
(from  the  ^rliest  Egyptian  writings)  to  be 
the  result  of  wholly  fortuitous  circumstanceSk 
if  tiks  iLmerican  sgrmholiam  (whidi  aniTod  at 
essentially  the  same  arbitrary  result — <^n  this 
peo  Brinton)  was  derploped  in  a  totally  diflfcr- 
eiii  muiiuer,  what  becomes  of  the  sacred  prin- 
ciple of  "  psyehic  vnity,"  liie  **  aimiUnity  of 
the  working  of  the  human  niinJ"?  I  wonder 
which  of  the  two  explanations  Dr.  Golden- 
weiser  would  call  the  "  dogmatic  or  tmcritioal 
meihod''t  To  indulge  in  pore  speeoilation, 
dogmatic  assartion  and  unsupported  ration* 
alization,  or  to  go  straipht  to  the  facts  and  rec- 
ognise that  the  American  thunder-bird  and 
the  winged  snake  with  deei^a  anlto  certainly 
oamo  from  the  Old  WorMf 

We  can  trace  th<?  apsociation  of  the  deer 
witli  control  of  the  waters  from  Babylonia 
along  the  whole  Asia^  littocal,  watching  the 
symbolism  gradually  ineroase  in  richnesa  and 
complexity  as,  in  Its  pa!»sago  from  we?t  to 
east,  it  blends  with  a  variety  of  other  ele- 
ments, untQ  vnaHmDj  it  emerges  in  the 
Ohinaaa  dragon,  whidh  it  sappUea  mA 
antlen.* 

B I  have  discuste  l  tlio  whole  subject  ia  Oe  fSoith- 
connnt?  report  of  mj  Jeotoie  on  ''Dtagsas  and 

Bain-Gods. ' ' 
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In  the  light  of  the  complex  history  and  the 
•cores  of  wholly  chance  cmsunutanoes  that 
oantnbuted  to  the  makiiiK  ol  this  Asintie 
wonder-beast,  is  it  at  all  credible  that  the 
Algonkin  and  Iroquois  serpent  with  wings  and 
deer's  horns  is  an  independent  invention t 

I  liere  so  frequently  disetmed  tii6  tDSftloik 
of  man's  itivc  iitiveiUM^  thit  it  would  be  nn- 
jnstlfiahlo  to  take  up  moBD  spfloe  foar  tkit 
matter  here. 

Wlien  Dr.  Goldsoweiser  daius  thst  Bprnoet, 
lyior,  Lnbbodc,  Fracer  sad  Xeng  '*  niay  liave 
neiglfH^tfKl  to  mnko  siifficipnt  use  of  the  con- 
cept of  the  diffusion  of  culture  through  his- 
toric contact,"  I  agree  with  him;  but  I  think 
the  irairds  "may  have**  are  superflnoiis.  Tefe 
Americon  scholars,  nnch  as  Brinton,  TToplcins, 
Spinden  and  many  others,  as  well  as  many 
writers,  such  m  Keaue,  ou  this  side  of  the 
irorldy  htcn  npeatedly  attacked  ^lor  lor 
0909*  M$ing  the  concept  of  difFusion. 

It  is  a  quaintly  piqunnt  i^ituation  to  find 
Tylor,  who  more  than  any  one  is  responsible 
for  tiw  modem  attitude  of  denial  of  these  enl- 
tural  migrations,  being  reproved  by  his  mnre 
reckless  followers  for  not  pushinp  his  views  to 
Huo  lunits  of  absurdity,  and  Dr.  Goldenweiser, 
ia  A  laCtsr  fbat  is  frankly  vkra-Tlylafiaii,  pm- 
tendioff  to  bold  the  scales  ImpartiaUy  between 

the  conflicting  views. 

It  is  very  eurprising  that  so  erm'nent  a 
scholar  as  Professor  Hopkins  joins  lu  this 
mUmA  im  Tylor»  eqieeielly  as  he  can  give  no 
re  a  r  in  justification  of  his  attitode  esesiit 
the  ilimsy  pretext  that  "we  require  more 
proof  than  Aztec  pictures  of  hell  to  believe  any 
•odb  tiieoiy"  ("Religions  of  India,''  p.  557, 
footnote  4).  For  tiie  tery  ehapter  of  Hop- 
Miu^e  book  where  this  elatsment  ooeins  is  d»- 

•  0oe  for  oaaipls  "8Ups  ss  Bvtdenss  «f  the 

Migrations  of  Ancient  Culti:rr,"  Jovmal  of  the 
MftfuAetUr  Sff$ptian  and  Oriental  Society,  1916; 
deo  Mam,  Vetraary,  1016,  p.  17:  sad  if  isdepea* 
dent  witness  is  desiroil,  see  Pitt-Rivers,  "Evolu- 
tion of  Culture,"  p.  91  c^  -Hrq.;  the  whole  question 
has  been  diaeossed  by  Professor  Frederick  J.  Teg- 
gast,  ef  Oe  ITnivenlly  eC  GUttoraiat  la  his  ednir- 
'  PiolBgoBiaaa  to  Blstsqr,"  1916,  pp.  Ill 

et 


voted  mainly  to  the  U3c  of  precisely  the  same 
kind  of  argument  as  he  coudenms  when  Tylor 
usee  it.  Be  is  urging  the  daun  that  Indian 
oultiure  exerted  a  great  i^ENm  Greece 

from  the  sixth  century  B.C.  onward?.  The 
evidence  he  makes  use  of  ia  of  precisely  the 
same  hixid  ai^  but  infinitely  less  Toluminoiis 
and  precise  than,  that  which  goes  to  prove  an 
analogous  influence  of  India  in  America.  He 
rightly  claims  that  "  such  coincidences  are  far 
too  amneroiis  to  be  the  result  of  chance.^  But 
if  that  is  SO!,  why  is  it  forbidden  to  use  the 
pnrae  argument  in  the  case  of  "  the  pictures  of 
hell  ''t  Are  they  the  sort  of  thing  two  peoples 
would  have  independently  invented! 

But  Frofsssor  Hofikins  goee  modi  further 
than  this.  In  developing  the  argument  (pp. 
161  et  seq.)  that  certain  elements  of  cnlttire 
in  India  can  not  be  regarded  as  tokens  of 
Aryan  inftuenoe^  he  eitee  a  Teiy  remarkable 
series  of  exact  coincidences  between  conqplex 
Hindu  and  Troqiinis  beliefs  and  ideas.  So  in- 
tent ia  he  upon  the  demolition  of  the  Aryan 
armament  that  be  does  not  seem  to  realise  the 
more  important  outcome  of  his  demonstration. 
For,  if  it  is  pentaissible  to  use  the  method  of 
reasoning  which  he  himaalf  employs  in  the  case 
of  Greek  borrowing  fimA  Bidia,  Hopkins  has 
also  proved  tip  to  tiie  Iiilt,  though  without 
realising  it  himself,  the  Asiatic  derivation  of 
many  of  the  religioiis  ideu.s  of  the  Amorinnn 
Iroquois.  To  quote  his  own  worda  again, 
'*tadi  ooinddsoees  are  far  too  munereve  to  be 
the  result  of  chanoe^" 

In  the  lipht  of  out  present  knowledge  it  is 
now  possible'  to  rcfur  to  its  original  source  the 
germ  of  a  very  laige  nomber  of  the  elsmeata 
in  the  Pke-Odlnnibiaa  eirHiaatiim  ef  Ajneriea. 

Bnt  I  should  not  like  Dr.  Goldenweiser  to 
mislead  the  readers  of  Sciknck  into  the  belief 
that  I  am  ignoring  considerations  of  the  work- 
ing of  the  human  mind  and  of  lAie  importaaee 

T I  have  in  inanuacnpt  an  tuialyma  of  many 
scores  of  Aoalssa  practises,  baHafil  sad  ayths, 
nnch  of  thorn  tmecd  back  to  its  homo  in  \ho  Old 
Wurid.  Some  of  these  are  now  being  published  in 
the  MDOtts  ef  two  IsetnrM.  "Iiibsdss  shA  Ltb^ 
tiona"  and  "Dragons  and  Rain-Oods,"  ia  the 
BvUeiin  of  the  John  Rylaads  Li|;raiy. 
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of  local  developments  in  =:li aping  ctistoms  and 
beliefs  and  giving  them  their  distinctive  char- 
aeteriatica.  Wliat  I  object  to  <m  the  part  of 
ettmologials  is  not  the  uao  of  plydiolosieal 
arguments,  which  are  necessarily  at  the  root 
of  the  whole  matter,  but  the  resort  to  an  effete 
system  of  psychology  which  ia  utterly  repudi- 
«ted  praetieaDy  all  real  pqratholocitta,  «s- 
cept  Wundt  and  his  disciples. 

When  a  small  band  of  immigrants,  intent 
upon  exploiting  the  mineral  wealth,  forces  its 
WMy  into  a  bttilNUKrafl  countiy,  and*  in  virtiw 
of  its  superiority  of  weapons  or  of  skill  and 
knowledge,  is  able  to  dominate  the  local  people, 
and  compel  it  to  work  for  them,  the  stamp  of 
the  elion  oiTiUaatioii*  its  practiaes»  ita  eastome 
and  belie&i,  oen  be  imprinted  upon  a  kiye 
servile  population.  Nor  must  it  bo  assumed 
tiMt  the  new  learning  is  adopted  wholly  and 
wifhovt  cihangtt.  For  every  people  lua  ita  own 
dierished  bdieCi  and  cu.^totnB  whicb  no  power 
can  wholly  eradicate.  "WTint  happens  in  such 
cases  is  that  the  new  practises  are  blended  with 
the  old;  and  in  course  of  time,  as  the  miztvra 
beoomet  moire  end  more  intimatdy  rational- 
ized, a  new  and  distinctive  cultural  compound 
ia  developed,  which  can  not  strictly  be  regarded 
either  as  the  indigenous  or  the  introduced 
oulture,  bttt  a  new  atruetiMw  whidi  haa  been 
built  up  by  the  spirit  of  the  local  population 
out  of  the  new  and  the  old  materials.  Thus 
even  when  the  same  element  of  a  new  culture 
an  introdnoed  into  a  aeriee  of  looelltiei  tiie 
Ntnltant  civilizations  are  not  identical;  but 
each  takes  on  ita  distinctive  characters,  which 
are  determined  partly  by  the  circumstances 
under  triiioh  the  new  leeTsn  haa  been  im- 
pteaaed^  and  partly  by  the  natora  of  the  pra- 
existing  culture,  and  possibly  to  some  extent 
by  the  character  and  abilities  of  the  people  of 
the  country,  for  a  people's  aptitude  and  in- 
elinalion  to  adopt  alien  pmetisea  ebarly  ooimta 
for  a  good  deal  in  tibia  proeeaa.  Saeentially 

tfi"  "rime  external  influences  were  brought  to 
bear,  in  varying  ways  and  in  di'Terent  degrees, 
upon  India,  Indonesia,  Australia,  eastern  Asia, 
Oeeania  and  America;  hot  how  etrildngly  dif- 
ferent wore  the  reaoltB  in  eadi  of  tfuae 
domainal 


The  subject,  however,  is  much  too  vast  and 
intricate  profitably  to  be  discussed  in  a  letter. 
I  have  already  ooUected  enough  material  for 
aeveral  large  volumea  on  tiie  part  played  by 
the  *'  working  of  the  human  mind "  in  the 
history  of  civilization.  All  that  I  aim  at 
achieving  at  present  is  to  persuade  ethnologists 
to  do  vdiat  ia  ooaatantiy  being  done  in  eray 
true  science,  namely,  impartially  to  examine 
the  foundations  uxwn  which  its  theory  rest?. 
If  they  will  consent  to  do  this  I  hare  no  doubt 
aa  to  the  ontfioraA.^ 

O.  EudOT  SwrR 
Tns  Umvaam  or  Matronana,  Bm. 


THE  AMERICAN  PHYSIOLOGICAL 
SOCfBTY 

The  American  Physiological  Society  held  its 
29th  annual  meotlng  In  a!«soolatlon  with  the  Fed- 
eratiOD  of  Amerieaa  Societies  for  flxperimeotal 
Blolegy  and  Cba  Anarieaa  AsBodailaa  for  the  Ai> 
vancemfmt  of  Rfieiiee  in  Nov,-  Ynrl-  City  Dcceml^T 
27,  28»  29  and  30.  The  meetings  were  all  held  at 
the  OomeD  Msffioal  ObOsge  tafldfoci  where  eoa- 
vonlont  arrangonients  had  been  provided  also  for 
the  other  sodsties  of  the  fedecatiaik.  Oaa  at  the 
rooflt  pleasant  fsaturet  of  tike  nsetlat  waa  tte  er> 

rangemont  for  luncheon,  which  broa|^  tOgeHMK 
the  members  of  the  different  societies. 

On  December  28  the  annnal  federation  banquet 
was  held  at  the  Hotd  KeAlplB  with  a  large  a** 
tendance.  A  similar  dhuMT  was  held  at  the  Ohaaip 
ist  Club  Deeonber  29. 

William  T.  Bevl%  Harfard  Mediaal  Sehoal,  Bee* 

ton. 

William  John  Crosier,  Bermuda  Biological  BtatiOA 

for  Research,  Agars  Island  B  rmuda. 
AdBMBt  H.  Clark,  Johns  Ho  (kin   Medical  BoheaL 
Traak _A.  Hartman,  Univaiaiif  ol  Toroato. 
8.  B.  Horwiti,  Hoopar  IPomiaktlon*  Sas  Aaneiaeew 
R.  W.  Keeton,  Northwestern  University. 
Edward  C.  Kendall,  Mayo  Glinie,  Rochester,  IGnn. 
Charle<i  E.  King,  Cnisersity  of  North  Dakiyta* 
Dean  de  Witt  I^ew-is,  Rush  Medical  College. 
David  I.  Macht,  Johns  Hopk  rn  M-dical  SchooL 
Frank  C.  Maun,  Mayo  Clinic,  Rochester,  Minn. 
Victor  C.  Myers,  New  Terk  Poet<Mid«ala  HaaaHtf 

Medieal  SeheoL 
Oaear  E.  Flait^  tTaiTenity  eC  FeaaaiylvaidB. 

•  I  think  it  is  only  right  that  yoar  readan 
Bhould  he  inforniod  that  my  article  in  Sciivcx, 
August  11,  191€,  was  written  in  May,  1915,  and 
that  by  a  eaieta  ndatafta^  tte  vneonwited  ataBaf> 
nfhm*9  eopy  waa  aeut  to  jeo. 
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W.  C.  Quinbjr,  Harvard  Medical  School 
J.  M.  Bogoff,  Western  Reserve  Medieal 
a  JU  Von  Bim,  Uaivmitr  «f  Ghkum. 

The  pvegana  «f  ■eUirtMo  jMgm  and 


IN  MEMORIAM 

Ott.  A.M.,  M.D.,  by  Albert  P.  Brutekw. 
JoMph  Hoeing  Eastle,  Ph.D.,  bj  A.  8.  LtMfW- 

hnrt. 

Allen  M.  Cleffhorn,  M.D.,  CM.,  by  Shepherd 
Iwttry  Franz. 

Thomas  Uregor  Brodie,  ILD^  rJLS.,  b/  A.  B. 


'  <  The  Fate  of  Intnmnmuljr  lajMtad  DoiImm^" 
by  J.  J.  B.  Macleod. 

' '  The  DiasUtie  AettvitT  of  tho  Blood  in  Dia- 
betica," hj  Y.  a  Hjm  and  J.  A.  KUUm  (bgr  te^ 
▼itation). 

* '  ObservatHn-  r'nnceming  TtA  FdOiHb  J,  *  *  by  3f. 

M.  Allen  (by  invitation). 

'  *  The  Cause  of  tho  Incroaaed  Heat  Prodaetion 
following  Pancreatectomy  in  the  Dog,"  by  J.  B. 
Mori  in. 

*'The  Use  of  Cotton  Seed  as  a  Food,"  by 
ThomM  B.  Osborne  and  Lafayette  B.  Mondcl. 

"Primaij  Berotal  Syphilifl  of  the  BabUt  and  its 
Utiliistiim  in  ClMnottera]Mati«  Enttimnta,"  by 
W.  H.  Brown  «nd  L.  P«nxM  (nith  luteni  danuMip 
at  rati  on  ) . 

"The  Action  of  Some  Optle  IwnMn  «B  thO 

Vrettr,"  by  D.  I.  Macht. 

"The  Infliiuji:  «j  (if  drtain  Condition-  on  the 
ltn*r^  :%t  which  Epluephrin  is  Liberated  from  the 
A  Ir  :i  da  into  the  Blood,"  by  Q,  N.  Stvmrt  and 
J.  M.  Soma  (by  invitetkn). 

'*n»  Wood  lipoUi  in  N«^bitti4,*'  I7  W.  X. 


"OnesvniBg      Lipoids  of  tlw  Blood  ta  Bonal 

Conditions,  with  Special  T^vfprpTT'p  to  fic  rhcln? 
terol  Content,"  by  Albert  A.  Kj-jatem  aiid  Marcus 
A-  Bo'b  h  ld  (by  invitation). 

' '  O  biter vations  of  Aeid  Base  EqaiMbrinm  in  the 
Blood,"  If  John  Bowtand  nad  w.  MoKiB  Iftf- 
riott. 

"The  Inorganic  Compoeition  of  Thoracic  Duofc 
"  ly  A.  B.  Mnwrihun.  (fioMllqr  titlo.) 
IbfWMnta  of  tin  Arl«7  wftUn  tho  aon< 

pression  Chamber  Daring  Indirect  Bstimatloa*  of 

the  Blood  Pressure,"  by  Joseph  Erianger. 

'  '  The  Time  Itelations  of  the  Fnndftmental  Heart 
Sound 5!,"  by  Carl  J.  Wiggers  and  A.  Dean,  Jr.  (by 
invitation). 

<'The  Veno- pressor  Meehaninn,"  by  YandeU 
BOBderson. 

'^Further  Observationa  on  tho  DiatnUmllHl  of 
Blood  in  Shock,"  by  H.  OL  Jadvon  tnd  H.  H. 

Jsneway  fby  invitntion).    (Read  by  title.) 

<<Th«  Effect  of  Pneomothorax  in  the  Dog  and 
Cat,"  by  H.  a  Jatknon  and  a  J.  iBipowOarl  (bj 

invitation). 

' '  A  Comjiarison  of  the  Effects  of  Food  and  of 
Caffeine  on  Work  in  the  Athlete  and  an  Uatninad 
Sobjeet,"  by  C.  B.  Boot  (by  invitation)  and  H. 
Oart  <k7  inTitalkn).  (Bofti  tgr  tttia.) 


"Effects  of  Physical  Trainiiw  on  Pulse  and 
Blood    Pres!<ures    During   Ayflttnty  and  DailnC 
Best, ' '  by  Percy  M.  Dawaon. 
"Some  Electrical  Pbenoaana  Of  Antaul  Tl^ 
by  Bebort  A.  OfloaU. 

■to  on  tlw  Bwlatfftn  of 
sore  to'TJrine  Formation, "  by  A.  N* 
O.  H.  Plant  (by  invitation). 

'  •  The  Fate  of  Sulphoj)henolphtlialein  when  In- 
jected into  the  Animal  Organism:  Factors  other 
than  the  Kidney  Inlluencing  ita  Botontlon,"  If  B. 
C.  Kendall  (by  invitation). 

"Action  of  the  Diuretics  on  the  Denervatod 
Kidney,"  by  Wm.  C.  Qninby  (by  invitatiOD). 

"On  the  Movements  of  the  Udlaled  UfOlar  Of 
tbo  Dog,"  by  Goorga  B.  Both. 

"Tiio  BMnwilatiiig  Action  of  tho  Bramldo  Ton  on 
amootii  Muscle,"  by  T.  K  Kruse  (by  invitation). 

*'The  Physiology  of  the  Ouromatophores  of 
Fishes — II.  Itesponses  to  Alkaline  Earths  and  tO 
Certain  Neutral  Combinations  of  Electrolytes,"  by 
B.  A.  Spaeth. 

"The  Absorption  of  Fat  in  Depanereatised 
Do^,"  bv  Joseph  H.  Pratt,  C.  W.  MoOlure  (by 
invitation)  and  Beth  Vincent  (by  invitation). 

"  On  the  Toxemia  of  Inteetinal  Obstruction, ' '  b|f 
li.  B.  I>iagrtodl  (tar  Invitatioa),  W.  Bortay  (liiy  ift* 
vHatfaa)  and  A.  a.  Cailaon. 

"The  Visible  Structure  of  Cell  Protoplasm,  and 
Death  Changes,"  by  Bobcrt  Chambers,  Jr.  (by  in- 
vitation). 

"The  Effect  of  a- Amino  Acids,  Dipeptids  and 
Peptones  on  the  Growth  of  Cells  in  Vit-ro, "  by 
Ol^ence  A.  Neyman  (by  invitation)  and  Montrooo 
E.  Burrows  (by  invitation). 

"Muscular  IrritabiUty,*'  by  C.  C.  Guthrie. 

"Studies  in  Muscular  Power  and  Fatigue,"  by 
A.  BL  Bnn  and  J.  H.  Agaaw  {hj  invitaMon). 

''A  Obmpartion  of  tto  Anmut  of  "r**''fiT  in 
the  MtMcIes  of  Active  and  TnactifO  Atdaali^"  If 
W.  E.  Buri^e.    (Read  by  title.) 

"A  Study  of  the  Total  and  Preformed  Creatinin 
in  Various  Muscles  of  tho  Cat, ' '  by  Ernest  L. 
Scott  and  Adelaide  Spohn  (by  invitation"!. 

"The  Cardio-skeletal  Quotient,"  by  W.  L.  Men- 
denhall. 

"Hangar  and  Appetilo  in  Vw«t,"  by  A.  J. 
Oadwn.  J.  Mayer  (by  inirttation)  and  J.  B.  Bupp 
(tarinvitation). 

*'The  Influenoe  of  Temperatoro  on  the  Oaatria 

Hunf(or  Contractions  of  Soma  Of  thO  Lownr  AM" 

inals. "  by  T,  L.  Patterson. 

•■Tho  Mr-^'hiiriism  of  tbfj  !i:<-i;.ilati'i:i  of  the  Intm- 
abdomuuil  i'reaauro, ' '  by  Helen  C  Coomba  (by  in- 
vitation). 

' '  Preliminary  Report  of  Cardiogram  and  Blood 
Pressure  Records,  showing  the  Effect  of  Mariib*' 
by  Id*  H«iiiottn  BydOb  (Boad  titlo.) 

^'Vnrtlwr  ObovvaliaaB  on  lha  1Mfftr*irt  of  n 
Cerebral  Heat  Center, ' '  bj  Bnaaft  Baaia  and  P.  F, 
Green  (by  invitation). 

"An  Application  of  Boyle's  Law  and  Avog- 
adro't*  Hypothesis  to  the  Oscillations  of  the  Mer- 
cury MaaoBOlar,"  hf  ABmH  M.  BWla  W  InH- 

tation). 

"The  Action  of  an  Oxidizing  Substance  on  tbo 
Catalaae  Value  of  the  Blood."  by  Aaron  Arkia. 

"The  Hydrolytio  Produeta  of  Obitb,"  If  B. 
MofgoUi.  (Bead  by  titlo^) 
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'*Water  Yapoorintioa  ia  Bealtii  and  IMaaaM." 
by  Eugene  F.  Dtt  Bob  asd  O.  F.  BodmtMn  (ngr 

ill  vita  tioa ; . 

"Some  CojisUlcrations  of  tLo  Isolated  Bone 
MiuTow,"  by  Cecil  K.  Drinker^  Ueniy  A. 
Kroutztnan  (fy  iavitattoa),  aad  John  &  Pan 

inTit&tiou) . 

"Some  Physiological  DiBtuibances  Induced  in 
Animals  by  Nitrobeiuol  Fumigation,"  by  MeMn 
Iheabacb  and  W.  L.  Chandler  (by  inTitation). 

"Phyriologieal  Effeeta  of  Ingestion  of  Etli^I  Al- 
eohol  by  Rectum,  with  SpeciaJ  Reference  to  flM 
Qaflcous  Exi'liaiigo, "  by  T.  M.  C^rj^ontor. 

"On  till'  H</tlex  Control  of  the  \'agus  Tonii**," 
by  F.  T.  KoK'LTt4  (by  invitation). 

"An  Instance  of  Appitreut  Aueistbeaia  of  a  Bo- 
hition,"  b^v  E.  N.  Harvey. 

"  Labynnthiae  Reactions  in  Kittens,  with  Dvm- 
onstration, "  by  A.  L.  Prince. 

"Miaimal  Variatiaiu  in  Spinal  fieflaa  Thmk* 
cildki"  ti7  Buaao  L.  Portar. 

"Poonble  Periodic  Variations  in  iha  J«A 
in  Women,"      Jeaeie  L.  King. 

"The  Combination  of  Thrombin  by  the  Anti- 
thrombin  of  the  Eloo.l  Scram,"  by  H.  8.  Gaaaer. 

"The  Transformation  of  tho  I'laama  (SiB/k,"  by 
George  A.  BaiUtell.    (Read  by  title.) 

"Inhibitory  Effeeta  of  Adrenalin  upon  tta 
Sphincter  of  the  Iris,"  by  Don  R.  Joseph. 

' '  Changes  in  the  Percentage  Compoeition  of 
Muscle  ProtmlaMn  dozing  Prolonigod  Saatiaf  witli 
"Work,"  by  Cl  W.  Graana. 

"Soqie  Observations  on  the  Conditions  of  Ac- 
tivity in  the  Adrenal  Glands,  "  by  W.  H.  Cannon 
and  H.  F.  Pion-o  (by  invitation). 

"Further  Studies  on  the  Effects  of  Adrenalin 
on  MuHcnlnr  FatigOO  and  I4aib  (SMOlatlOBy"  bjf 
Clia.s.  M.  Grubcr. 

' '  Anti-Neuritie  SobBtaaoM  fkom  ^gg  Yak,"  by 
H.  Steenboek. 

BaasHoM,"  bj  J.  D.  Plkhar  aad  T. 


"The  AettTe  OoastitQent  of  the  Thyroid;  Its 

Tsolnfion,  Chemical  Prnjvorties,  and  Physiological 
Activity."  by  E.  C.  Kendall  (with  lautern  demon- 
itr&tion). 

"On  the  Mechanism  of  Blood  Coagulation,"  by 
G.  H.  A.  Clowes, 

"TiM  farfoiioa  of  tha  MaimiMHon  ModoUat 
91m  StiMt  of  OmImb  IHoalda  aad  etbar  Snbttnaea 

on  the  Respiratory  and  Cardiovascular  Ontmiy" 
by  D.  R.  Hooker  and  D.  W.  Wibon. 

"  Reoovory  ExperiincntH  Follow  ing  Removal  of 
the  His  Auricular  Node  in  the  I>og's  Heart,"  by 
J.  A.  E.  Eystcr  and  W.  J.  Meek. 

"The  Effects  of  T«mp«rait«ra  Qiango  on 
Bhvthm  in  the  Hnman  BoBtPOBiyt^faBi,**  hf  Alas- 
andar  Forbes  and  W.  C.  Bapkiya  (by  invitation). 

"The  So-called  Experimental  Btroptoeoccie 
Poliomyelitis,"  i>y  c.  G.  Boll  (bj  lavitattai) 

(with  liuitorn  ilem  oust  ration ). 

"  ExperitiH-nta;  Stndii's  in  i'oliotnyelitij^, "  by  B. 
C.  Ro^enow  and  0.  W.  Wheeler  (by  invitation). 

" E.\iiirijatBi»l  Poliomyelitis  in  the  Monkey," 
bgr  £.  d  BoMimw  and  E.  B.  Towna  (by  invitation}. 

"TiM  BdaHon  of  tin  Vdodty  of  tho  PbIn 
Wave  to  Blood  Fnman,^*  by  PWiy  IL  Damon. 
(Read  by  title.) 


*'DoeB  the  ICvvHa  fflieatb  Poneti«n  aa  an  lam- 

lator  Broken  only  at  the  Xodea  of  BlBVlart"  by 
J.  F.  McClendon.    (Read  by  title.) 

"The  Oxygen  Pres.suro  ^^eceasary  for  Cellular 
Activity,"  by  Montrose  T.  Burrow!?  (by  invita- 
tion).   (Road  by  title.) 

"The  Cau.>ie  of  Cataract,"  by  W.  E.  Burge. 
(Read  by  title.) 

"Tbe  Attonuation  of  tba  Tozie  Action  of  X8CN 
by  Bloratad  TMnperatns*^'*  by  B.  A.  Spaott. 
(Baad  by  title.) 

**A  »gnal  Magnet  which  Writes  Either  Up- 
wards or  Downward**, ' '  by  W.  Hale. 

"Some  New  Apparatii.s, "  by  D.  E.  Jackson. 

"An  Imjjroveti  Lever  for  I'rogll  Hoaxt  and 
MuBclo  Strips,"  by  A.  H.  Ryan. 

"The  Inhibitory  Effect  of  Stimulation  of  the 
Central  End  of  the  Vafos  Nervo  apon  tha  Gm- 
tractions  of  an  Aetive  Brpiratory  Musde  la  tta 
Ghiekan,"  by  A.  Ij.  Ifeyar  (by  invitation). 

''DfluonatnittoB  of  a  Ooa-Ana|7fb  Apfaratoi," 
by  Tanden  Headeraon. 

"The  Motion  Picture  as  an  Aid  in  Teaching 
Physiology, ' '  by  .T.  A.  E.  Eystor  .and  W.  J,  Meek. 

"Pathescope  Films  used  ' to  Illustrate  Physio- 
logical DenMoatratltni  to  Btodaala,'*  by  Alanad« 
Forbes. 

' '  Motor  Phenomena  of  the  Stomach  and  Cap  as 
Observed  Roent£reno<fraphically,"  by  Gregory 
Cole  (l>y  invitation). 

"Pbotonanha  BoptoMntlag  tha  QnmVk  of 
Ohkkaaa  Psdiria  MaltolflxtnfM  of  Vood> 
s^tuffs  under  Laboratory  Conditions  which  have 
heretofore  not  Led  to  Success,"  by  Thomas  B.  Os- 
borne and  Lafayette  B.  Mendel. 

"A  Convenient  Fonn  of  Non-Polari/.alile  Elec- 
trode for  Class  Use,"  by  Theodore  Hough, 

"Microscopic  Demonstration  of  Absence  of 
Obromatolytic  Change  in  the  Central  Nervous  Bys- 


t«m  of  tbo  Woodehoek  (Marmota  motut}."  ia  X, 
:\  liferwCiy 

invitation). 


T.  BannnaMn  (by  tavitallaB}  aad  J.  A. : 


■Glycogmt  la  iSbB  Blood  Veaaala  of  fho  Ilm," 

by  G.  Carl  Huber  and  J.  J.  Macleod. 

"A  Method  of  Recording  Fundamental  Heart 
Sounds  Directly  from  the  Heart."  by  QulJ.  Vic> 
{jers  and  A.  Dean,  .Tr.  (by  invitation). 

"Exhibit  of  I'hotop-aphieallv  Recording  Appa- 
ratus for  Stadjiag  the  Dynauucs  of  the  Cirenla- 
tiOBf "  by  Oarl  J.  IV^gan. 

The  final  joint  meeting  of  Saturday  afternoon 
proved  to  be  of  unuaual  interest,  eapeeially  as  re- 
gards a  group  of  papers  on  the  subject  of  polio- 
myelitis, or  infantile  paralysis.  This  discussion 
brrm^ht  out  the  lar^^est  attendaaoa  Of  tbO  IBtilt 
scientific  series  of  meetings. 

Tha  aaanal  aaHlon  adjonnad  irttk  v«y  Vailf 
feelings  of  the  memhership  for  tho  local  com- 
mittee and  the  staff  of  the  Cornell  Medical  Cottege 
for  the  ooavaaiant  and  genia 
vidiag  for  tba  pbyalaal  eoMfarli.af  tta 

Secretary 

OouaiaiUtUo. 
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THE  STATE  GEOLOGIST  AND 
CONSKKVATiONi 

Br  conservation  now-a-days  is  meaat  the 
best  use  of  oor  natural  resouroes,  witkout 
waste.  ProbftUy  the  responsibility  ol  eon- 
servmtion  rests  more  upon  the  state  feol« 
oprist  than  any  other  state  official,  because 
he  is  the  one,  more  than  any  other,  whose 
duty  it  is  to  study  and  inform  the  public 
upon  the  oeearrenee,  quality,  quantity  and 
uses  of  the  nstoral  reBowoes  of  the  state 
he 


IN15XHAUSTIBLE  RESOUECES 

Natural  resources  may  be  divided  into 
two  kinds :  Those  that  are  inexhaustible  and 
thoee  tiiat  are  e^nstible. .  Of  the  f ovmer 

are  such  as  sand,  day,  road  materials, 
building  stone  and  water  power.  But  while 
these  and  others  are  inexhanstible  in  quan. 
tity,  they  do  not  occur  universally,  so  may 
bsoome,  and  in  most  plaees  do  beeome, 
prodaeti  npon  whieh  it  is  Titallj  important 
tiiat  the  public  be  informed. 

H«»re  it  might  be  well  to  call  attention  to 
the  fat't  that  geologists  somewhat,  aud  the 
public  to  a  large  extent,  lose  sight  of  the 
common  things,  in  thor  anxiety  to  dis> 
eoTor  and  develop  the  rare  ones.  Often  a 
bed  of  shale  for  brick  making,  sand  for 
building,  gravel  for  concrete,  or  limestone 
for  cement,  fertilizer,  or  other  purposes,  is 
of  more  local  ifuportauee  tlian  a  bed  of  coal, 
iron  ore,  or  scnne  oflier  of  the  leas  common 
products.  A  blnfl  of  stone  may  stsnd  un- 
used for  years,  before  some  one  will  see  its 
vsloe^  perhaps  for  railroad  ballast  or  eon* 
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Crete  work,  and  not  only  realize  from  it  a 
fortune  himself,  but  supply  a  neede<i  com- 
modity  to  industry.  la  studying  these  in- 
eaduniBtible  materiala,  u  well  at  tiie  ex- 
haustible ones,  the  state  gaolagist  must 
consider  their  quantity  and  qaality,  and 
the  po<!sible  uses  to  which  they  can  be  put. 
This  involves  .such  tilings  as  the  condi- 
tions o£  iiupply  aud  demand;  mining  or 
qaamjingf  tranaportatton  fadlities  tor  get- 
ting out  the  raw  material,  and  those  of 
converting  it  into  the  manufactured  prod- 
uct; and  snch  other  things  as  bear  upon  its 
protiiable  utilization.  The  state  geologist 
must  carefully  determine  whether  on  the 
whole  these  oonditions  are  f ayoxahle  or  vaur 
favorable,  for  his  eondosion  may  decide 
whether  or  not  a  deposit  that  can  be  worked 
with  profit  will  be  used  at  once  or  left  un- 
used for  luaay  years  to  come.  It  is  some- 
time tempting  for  the  geologist^  whether 
acting  as  an  olBeial  f6r  tiie  pnblie  or  an 
expert  for  a  company,  in  those  cases  where 
he  is  doubtful  as  to  the  value  of  a  deposit, 
to  take  the  easiest  way  out  and  report  un- 
favorably. May  it  not  be  that  good  prop- 
erty is  often  thus  condemned!  Should  we 
not,  when  plaeed  where  we  nratt  peas  jadg* 
ment  upon  deposits  of  doubtful  value, 
intensify  onr  investigations  to  the  limit  of 
time  and  means  and  make  sure  of  our 
ground,  if  possible!  If  the  value  can  not 
he  detensined  witii  eertainty,  then  the 
favorable  and  unfaTOrable  featores  should 
be  tally  presented. 

EXHAUSTIBLE  EEBOUECES 

In  studying  the  exhaustible  materials, 
the  state  geologist  has  a  double  duty.  In 
tiie  first  place,  it  ia  a  part  of  hie  w<vk  to 
malEe  known  the  areas  in  whieh  aueh  aetn- 
aUy,  probably  or  possibly  oeear,  to  indicate 
their  quality  and  character,  and  to  make 
suggestions  as  to  their  development.  This 
part  of  the  state  geologist's  work  has  been 


heretofore  and  is  yet  considered  his  main 
duty.  But  with  the  probability  of  son^e  uf. 
our  most  important  products  becoming  ex- 
hausted in  the  not  distant  future,  the  geol- 
oc^'a  doty  in  oonaenring  known  material 
is  next  in  importance  to  discovering  what  is 
unknown.  To  this  end,  he  should  exereise 
the  powers  of  his  ofiQcc  to  prevent  waste  of 
exiiaustibie  raw  material  of  all  kinds.  For 
example,  if  them  ia  no  other  bureau  whose 
dnty  it  ia  to  see  that  the  least  finonnt  of 
coal  consistent  witii  good  mining  is  left  in 
the  ground  as  pillars,  etc..  it  plainly  is 
the  duty  of  the  state  geologist  to  exert  him- 
self  toward  bringing  about  mining  meihods 
by  whieh  tiie  largest  posnble  amount  can 
be  reeorered.  The  anine  line  of  action  will 
apply  to  oil,  natural  gas,  the  metalliferous 
ores,  and  all  other  exhaustible  material. 

Again,  the  state  geologist  should,  at 
least  to  a  reasonable  degree,  be  alive  to  the 
use  of  by-produeta.  This,  to  be  sure,  will 
take  him  into  the  field  of  metallurgy  and 
chemistry,  but  most  geologists  are  informed 
on  the  elements  of  these  subjects,  if  they 
are  not  experts  in  them.  We  can  hardly 
remain  nnooncerned  and  permit  by-prod- 
ucts to  be  wasted,  on  the  assumption  that 
these  opiating  the  mines  should  Muploy 
experts  to  get  the  most  out  of  the  raw  mate- 
rial. If  the  expert.s'fire  not  employed,  the 
duty  of  the  geologist  becomes  all  the  more 
incumbent,  for  the  loss,  while  one  to  the 
(grating  eompany,  may  be  primarily  one 
to  the  public  It  may  mean  tiie  waste  of 
valuable  materiel  the  puhlie  can  ill  afford 
to  spare. 

Recenliy  there  has  been  impressed  upon 
me  the  lesson  that  it  is  a  duty  of  the  state 
geologist  to  look  carefully  into  developed 
mines,  not  only  to  aaoertain  if  there  ia  not 
a  waste  of  the  ore  for  wUeh  the  mine  ia 
worked,  or  of  some  possible  by-product, 
but  of  material  that  is  too  important  to  be 
classed  as  a  by-product  In  the  case  of  the 
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Embreeville  iron  ndnes  of  Tennessee,  mines 
that  have  "been  operated  intermittently  for 
somethincr  Hko  seventy  years,  it  appears 
that  there  have  been  wasted  during  all  that 
time,  large  quantitieB  of  Ofe,  the  pret- 
ence of  which  was  ontij  veoenil7  diseorered 
hy  an  employee  of  the  mining  company 
now  owning  the  property.  This  has,  during 
all  tliesp  years,  been  mined  with  the  iron, 
damped  with  it  into  the  furnace,  and 
driyeii  off  aa  volatile  matter  into  the  idr. 
It  ia  not  at  aE  improbable  that  the  value 
of  the  zino  thna  wasted  is  greater  than  that 
of  the  iron  recovered.  For  this  mine  has 
proved  to  contain  large  deposits  of  zinc, 
and  ia  now  worked  for  zinc,  with  iron  as  a 
Iqr-prodnet  The  mines  at  Leadville,  Colo- 
lado,  have  had  a  similar  history.  It  is  as 
necessary  to  keep  our  eyes  open  in  a  devel* 
oped  mine  as  on  unprospected  ground. 

80IL  ikND  TnCBBB  GONSEBVATIOIT 

"While  this  oongress  does  not  immediately 
eoDcern  itself  with  sool  eonsenration,  the 

title  of  this  paper  requires  me  to  say  that 
in  those  states  that  are  suliject  to  rapid  ero- 
sion, there  is  no  more  important  duty  of  the 
state  geologist  than  to  xednoe  the  waste 
from  soil  wssfa  to  the  mioimnm.  No  one 
knows  so  well  as  he,  the  slow  process  of  soil 
formation,  and  the  rapid  rate  at  which  the 
hillsiide  accnmulations  of  many  thousands 
of  years  are  removed  by  uncontrolled  run- 
ning water.  The  education  of  thc^  who 
till  the  soil  to  the  great  importanee  of  pre> 
aarving  it  from  waah  is  an  overwhelmingly 
discouraging  undertaUng,  but  notwith- 
standing one  which  we  can  not  shirk. 

Tn  the  conservation  of  our  resources,  the 
state  geologist,  possibly  above  all  others, 
ihonid  look  into  the  fatnre  and  be  eouF 
trolled  by  its  prospeetive  demands.  Our 
rapidly  increasing  popnlation;  the  near  oc- 
cupancy of  all  onr  farming;  and  pastoral 
lands;  the  possible,  even  probable,  deple- 


tion of  the  soils,  natural  fnels  and  nsefol 

minerals;  all  these  should  have  his  most 
serious  attention.  In  those  states  where 
forestry  legally  eumes  within  the  duties  of 
the  state  geologist,  an  additional  responsi- 
bilily  of  the  greatest  importance  and  one 
that  often  requires  mndi  diplomaoy,  ia 
placed  npon  him. 

liEOISLATION  AMD  CONSERVATION 

The  eompnhODSiva  eAwrts  of  the  state 
geologist  for  etmservatifni  nltimately  re- 
quire him  to  do  what  he  can  for  construc- 
tive statesmanship.  It  is  best  to  attempt 
conservation  through  tlie  education  of  those 
who  earn  their  livelihood  from  our  natural 
resources,  but  at  timea  it  beeomes  neeesBaiy 
to  supplement  liiis  1^  lefi^dative  enaetmmt. 
This  does  not  of  necessity  mean  that  those 
Migaged  in  placing  natural  products  on  the 
market  are  vandals,  or  even  that  they  are 
indifferent  to  waste  of  material.  Among 
our  most  ardent  and  practical  conserva- 
tionists at  present  are  men  engaged  ia 
farming,  mining  and  lumbering.  The  ne- 
cessity for  legislation  may,  and  often  does, 
mean  that  the  complete  aud  economic  utili- 
sation of  a  natural  resource  requires  con- 
fbrmatiott  to  a  broad  and  well-wnrked-ont 
plan  that  must  be  put  in  openHSxm  in  state- 
wide, or  it  may  he  inter-state,  proportions. 
In  such  cases,  it  becomes  incumbent  upon 
the  state  or  the  nation  to  impose  such  re- 
strictions ss  are  consistettt  with  the  most 
complete  utilisation  of  such  product,  the 
rights  of  the  public,  and  fairness  to  eapitaL 

Of  such  nature  is  the  problem  of  water- 
power  development  in  the  states  that  pof?- 
sess  it  in  lar<i:e  amount.  This  is  a  natural 
resource,  the  future  importance  of  which 
probsbly  the  most  sanguine  do  not  realise. 
There  are  two  ways  of  having  it  developed. 
Oa»  is  the  haphasard  way,  by  whieh  any 
power  site  ean  he  ocenpied  without  regard 
to  whether  the  available  power  is  all  util- 
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ized  or  not.  without  regard  to  whether  or 
not  it  can  advantageously  be  linked  up 
tritli  Other  titm  m  the  nine  or  neighbor- 
ing streenM,  or  vithont  vegtrd  to  where 
trensmunon  lines  go.  This  means  the  fu- 
t'lrp  non-utilization  of  a  great  deal  of 
enerfj:y  that  will  be  sorely  needed.  The 
other  is  the  systematic  plan,  by  which,  ail 
tbeie  things  ereifodfed  oat  in  detail.  Thie 
means  tiie  nltimete  ntiliiatioii  of  most  ol 
the  available  water  power,  and  this  can  be 
secured  only  by  the  assistance  of  the  state 
through  lejrfslative  enactment.  A.s  all 
with  experience  know,  this  is  so  diihcult 
thet  it  is  well-nigh  hopdsM.  likewise,  eon- 
serration  of  loreatSt  fuel  sapply  and  pos- 
sibly the  soil,  need  to  be  encouraged  by 
legislative  enactment.  In  part  or  all  of 
these,  depending  upon  the  scope  of  his 
duties  as  defined  by  statute,  the  state 
geologist  is  expeeted  to  take  the  initia- 
tive^ hy  ddiberately  calling  the  atten- 
tion of  those  charg:ed  with  administrative 
and  legislative  afTairs  to  those  resources 
idiich  the  state  can  aid  in  conserving. 

Tju  euLKNTino  mtuunt 
The  object  of  most  legislators  in  sap- 
porting  geological  surveys  is  to  devdop  the 
natural  resoiirces;  tliat  is,  to  increase  the 

wealth  of  the  state.  We  have  no  fault  to 
imd  with  this  attitude,  and  we  willingly 
enrt  oar  energies  to  that  end;  but  geolog- 
ieal  woxl^  whether  for  eeenomie  or  scien- 
tific purposes,  requires  the  strictly  scien- 
tific spirit  as  its  impelling  force,  without 
which  no  results  can  be  relied  upon.  For 
this  reason  we  must  ask  the  public  to  in- 
dulge us  if,  occasionally,  a  bulletin  ap- 
pears that  does  not  seen  to  have  eeonemie 
importanee.  Sneh  may  in  the  end  prove 
to  be  of  the  greatest  econoaio  VSlne^  The 
state  freologist  sliould  be  a  man  who  can 
make  his  work  practical,  but  he  should  at 
the  same  time  be  a  scientist  with  irresist- 


ible inclinations  toward  the  purely  scien- 
tific problems  that  confront  him.  Only 
sooh  a  gedogist  ean  efEectoally  serve  a 
state. 

A«  H*  PUBDUS 

State  Geological  ScBvn, 
Nasbtilli,  Tzkn. 


STANFORD  MEETING  OF  THE  PACIFIC 
DIVISION  OF  THE  AMEHTCAN  ASSO- 
CIATION FOR  THE  AUVANCE- 
MSNT  OF  8CISNCB 

Tri  aeoond  snnnal  meeluig  of  the  Fseilie 

Division  of  the  American  Association  ttit  tbe 
Advancement  of  Seiotioe  will  be  held  at  lieland 
Stanford  Juuior  University  during  the  peariod, 
A|ml4  to  7. 

General  8ession$. — AwMwiy  the  genMnl  M«- 
siona  of  the  diviBion  on  this  ooeasion  will  be 
the  addrew  of  the  retiring  president  of  th« 
dlTidoOf  Dr.  J.  C.  Bnumer,  praaldent  eineritiis 
of  T<eianJ  Stanford  Junior  University,  on  the 
ereminff  of  Thiir?(liiT,  Airril  5.  Dr.  F.  J.  E. 
Woodbridge,  professor  of  philosophy  at  Colum- 
bia Ifnitersity  and  leoiiuei  in  philosophy  on 
tho  Mills  Foundation  at  th»  Univvnity  of 
Californiu  tliis  fipr-r.L-.  will  present  an  addieMi 
on  Friday  evening,  April  6,  on  the  smbjeflt^ 
''EistiHT  and  ETolntion.*'  This  addiest  viU 
be  fotkmed  a  gsnenl  reoeptiaa  on  tiio 
part  of  tlie  university  to  the  visiting  members 
of  the  American  Aaaociation  and  of  affiliated 
societies. 

On  Tbundar  sftemoon,  April  5,  a  sympo- 
sium will  be  held  upon  the  (general  subject, 
"  Coordination  and  Cooperation  in  Hesoareh 
aud  iu  Applications  of  Science,"  und<ff  the 
dinetkn  of  Dr.  D.  T.  llMsDoagai,  dixeetor  of 
the  Desert  Laboratory  of  Ae  Carnegie  Insti- 
tution of  Washington,  at  Tueson.  Among  the 
speakers  at  this  symposium  will  be  JDr.  William 
E.  Bitter,  ^zeetor  of  the  Saripps  Lutttntion 
fin  Biologioal  "Bfetwrh.  at  Ia  JoIU,  who  will 
present  a  paper  on  '^Olo^^er  Orgsniiatioa  of 
Scientific  Men  of  the  World." 

MwHngt  of  8oeieii99i—Th»  {oOowiog  an- 
noimcemente  are  made  ooncemiag  tiw  TniMlt 
injr?  of  Societies  part icIpatiniB:  in  this  ocpnsiion. 

On  Satuzday  erening,  April  7,  a  dinner  will 
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be  given  in  San  Francisco  xinder  the  aospioee 
of  the  Califomiu  Ac;ul<'my  of  Scienees,  at 
which  the  viaiting  members  of  the  American 
AawoiatioD  tnd  of  aflDiatsd  •ooi«laea  wlQ  be 
wolfoine.  The  prefiidcnt  of  the  academy,  Mr. 
C.  E.  Grunsky,  of  San  Francisoo,  will  jireside, 
and  a  number  of  men  of  science  in  various 
fidds  of  ixiTestigation  have  been  inrited  to 
giva  infonnal  addresses. 

The  AstTonomical  Society  of  the  Pacific  will 
hold  se^sion-i  on  Thuritday  and  Friday,  April 
5  and  6.  Some  twenty  papers  are  expected 
from  iho  staff  menkben  of  die  Idok  Obaerrap 
tory,  the  Ifoimt  Wilson  Solar  Observatory, 
the  department  of  astronomy  at  the  TTniTor- 
aity  of  California,  and  from  others.  A  feature 
of  eepeoial  intavesl  win  be  a  paper  by  Dr. 
George  E.  Hale,  director  of  the  Moimt  Wilson 
Solar  Obsorvrttory,  corerinp  many  detflils  of 
the  investigational  work  being  carried  on  at 
this  obaerratoty,  Ulttttratod  wiOk  motioii  pio- 
tures. 

The  Pacific  Section  of  the  American  Mathe- 
matical Society  will  hold  sessions  on  Satur- 
day, April  7. 

Tiie  Amerloan  Physical  Society  will  hold 
eessions  on  Saturday,  April  7,  and  a  dinner 
for  physicists  will  be  arranged  at  Stanford 
University  for  Saturday  evening. 

Tlie  Oalifonua  Section  of  the  Amearioan 
Cliernicnl  Sociely  wiU  hold  •eanona  on  Satur- 
day. April  7. 

The  Cordilleran  Section  of  the  Geological 
Society  of  Ameriea  will  hold  seasioos  on 
Thursday  and  Friday,  April  5  and  6.  Cer- 
tain of  the  sessions  •will  bo  correlated  with 
those  of  the  Seismological  Society  of  Amer- 
ica, and  of  the  FadBo  Ooest  Branch  «f  the 
Faleontologioal  Society  of  Alaerfca,  whioh  wiU 
also  meet  upon  the  same  days.  The  program 
of  the  Sei^moloR'ieal  Society  will  include  a 
paper  by  Dr.  H.  O.  Wood,  of  the  Hawaiian 
yofcano  Obaerratoty,  on  "The  Earthquake 
Problem  in  Western  TTiiited  States,"  and  a 
pajjer  hy  Mr.  A.  11.  Palmer,  of  tlie  United 
States  Weather  Bureau,  San  Francisco,  on 
''Barthqiiakei  in  Califoniia  in  IMft."  An 
eztsDsiTa  program  for  the  Paletmtological  So* 
eisCgr  is  in  preparation  dealing  with  Tertiaiy 


faunas  of  the  Pacific  coast  and  the  iii<iii«iMi* 

of  climate  upon  epTtain  of  tlicso  faunas. 

The  X>e  Coute  Olub  will  hold  its  customary 
dimier  for  geologists,  paleontologbts,  geog- 
raphers and  seismologistB  on  tiie  etening  of 
Friday,  April  6. 

The  Western  Society  of  Naturalists  will 
hold  sessions  on  IViday,  April  6.  Contribn* 
ti<His  from  members  of  the  society  wiU  ooenpy 
tlie  morning  session  of  Friday  and  the  after- 
noon session  will  be  devoted  to  a  group  of  spe- 
cial papers  upon  the  general  topic,  "  The 
Prosont^Day  Basss  for  the  Erolotion  Theory.* 

On  Saturday,  April  7,  an  eseunion  will  be 
conducted,  under  the  auspices  of  the  Zoolog- 
ical Fidd  Club  of  Stanford  University,  to  the 
noentty  completed  bongalow  of  tide  olnb  in 
the  Coast  Range  foothiUs,  whidh  all  Tiaiting 
members  of  the  biolopical  societies  partici- 
pating in  this  nieetinp:  arc  cordially  invited  to 
attend.  Members  of  the  Ooopo-  Ornithological 
dob  will  also  join  in  tiiis  earanrriott. 

The  Pacific  Sbpa  Branch  of  the  Amoriean 
Association  of  Economic  Kntomologists  will 
hold  seMHtona  on  Tkmsday  and  Friday,  April 
5  and  6. 

HtadqumrUn  end  B»gU*nHim.'^'Sh»  regis> 
tration  headquartars  of  the  Pacific  Division 

for  this  meeting  will  bo  in  the  rotunda  of  the 
zoology  building,  Stanford  University.  All 
tho6e  attending  sessions  of  the  Stanford  mee(> 
ing«  whether  memben  of  tibe  ATneriean  Asao- 
eietion  or  partiapating  societies  or  not,  are 
requested  to  register  at  the  h«»dqtinrters  office, 
and  to  secure  th^  the  general  program  for 
themeatisga. 

MaQ  mid  Tdagmmt^^lUSl  for  porsons  Kb- 
tending  the  Stanford  meeting  should  be  ad- 
dressed in  care  of  the  American  Asfsociation 
for  the  Advancement  of  Science  Stanford 
Umfanity,  California.  Attention  is  oaHed  to 
the  fact  that  mail  should  be  addrt^ssed  to 
post  office  known  as  "  Stanford  Univer.^ity,'* 
and  not  to  Palo  Alto,  while  telegrams  should 
be  sent  to  the  Falu  Alto  office  of  the  Western 
Union  Telegraph  Company*  nunked,  'to  be 
delivered  at  Stanford  ITnsversity,  caie  of  the 
kmarit—n  Assootstioa  foT  the  Adnmoement 
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Science."  Every  «ffort  will  be  made  to 
deliver  promptly  ill  nuil  toad  tetegrains  tkM 
addreeaed  to  those  who  have  registered. 

Election  of  Offirrrfs. — Aeeordinp  to  the  pro- 
Tisions  of  the  constitution  of  the  Pacific  Diri- 
aion  of  the  American  Association,  the  eleotun 
of  fhzee  memibert  of  tiie  eueutiTe  oommittee 
from  nominations  prepared  by  a  duly  np- 
pojnted  nominating  committno  or  rt*rcivod 
from  the  lloor  at  the  time  of  election  will  be 
Iwld  at  the  evening  aauijon,  of  the  Faoifio 
Dmaion  on  Thnnday,  Afiril  6,  pnaedias  the 
general  addrnss  of  that  cvcninjr. 

rapcrf;  and  Abstracts. — Those  desiring  to 
oiler  papers  at  the  sessions  of  any  of  tho  par- 
lidpatiBff  Booietiea  ahonld  ■ttbmit  Hie  tiilei 
of  their  papers  to  the  aeoretaries  of  their  respec- 
tive  societies  at  as  early  a  date  as  po«»«»jWo.  in 
order  to  be  accorded  a  place  upon  the  program. 
Abstracts  limited  to  800  words  ahonld  also  be 
Iwwavded  with  die  titles  of  the  paper.  In  ease 
the  papers  are  of  a  tedmical  nature  second 
obstra(^t,s  in  popular  phraseology  are  rf^uessted 
which  may  be  used  in  the  press  reports  of  the 
mestings* 

SoM  Aeeommodttiiona. — Booms  may  be  se- 
cured at  moderate  rates  in  Kin  ina  Ilall  on  the 
campus  of  Stanford  I'liivt-rsity  by  tlio?e  who 
wish  to  stay  over  nigiit  at  the  university. 
AppUeatioDS  for  lo^^^nir  should  be  made  in 
advance  to  Profc  r  T  P.  Mitchell,  Stanford 
University,  California.  Amonfr  hotels  in  Palo 
Alto  may  be  mentioned  the  following: 

Ratra  iHT  Day,  l.'iiropcan  I'lan. 

Slac)«  Hoom  Double  itoom 

Palo  Alto  Hotel  «1.€0  $IM 

Hotel  Larki%  wraMMit 

bath   1.00  IM 

with  bath   1^  &W 

XJafmnUj  Hotel»  abii^  iooibb  fiOs,,  TOO.  and  fl.W). 

Railroad  Rates. — It  has  not  been  possible  to 
make  satisfactory  arrangements  for  special 
xaihroad  ntes  on  the  oeeaaion  of  this  meeting. 
ICembers  are  advised  to  inquire  of  local  agents 

for  TotmrVtrir'  ratLS  wliifh  may  be  in  force  at 
tlie  tiino  of  the  meeting,  or  to  make  use  of 
mileage  books. 


SaSNTIFIC  EVENTS 

ADWISOST  BOASO  0>  WILO  UFS  VBOnECTIOir 

IN  CANADA 

The  Canadian  government,  by  an  order  in 
coimcU  dated  December  28,  1916,  has  ap- 
pointed an  intardepartmentsl  advisofy  board 
on  protection  for  the  purpose  of  fonaa> 
Inting  plans  regarding  the  protection  and  ti»e 
of  the  wild  life — ^by  which  term  is  meant  the 
forbearing  and  big  game  mammalst  the  wild 
fowl  and  other  animal  life — of  the  north- 
wcstom  territories,  and  of  advising  in  the  ad- 
'ministration  of  the  Northwest  Game  Act  and 
of  the  legislation  under  the  recently  ratified 
international  treaty  for  the  protection  of  mi- 
grntnrv  birds  in  Canada  and  the  TTnited  Stntes, 
and  generally,  for  the  purpose  of  advising  it 
on  qoestionB  relating  to  the  proteotioa  of  and 
use  of  wild  life  in.  Canada.  The  advisoiry 
board  is  eonstituttxl  as  follows:  .Tani«  \Vhit»% 
assistant  to  the  chairman  of  the  commission 
of  oonsenration;  D.  0.  Scott,  deputy  superitf 
teudent  general  of  Indian  affairs;  Dr.  C.  G. 
TTewitt,  Dominion  cntonioloplst;  Dr.  R.  M. 
Anderson,  geological  survey;  J.  B.  Haridn, 
commissioner  of  Dominion  parks. 

Ur.  James  White  is  oiiairBtan  and  Br. 
TTewitt  is  secretary  of  the  hoard;  "^fr.  TVliite 
and  Dr.  Hewitt  are  nl-o  re]>resentatives  of  tlie 
government  on  the  permanent  consultative 
oommUwiott  for  the  international  proteetSom  of 
nature. 

PKOFBSIOK  BUWCRAVD  OH  TRB  OBOOItAPRT 

OF  FRANCE 

I)R.  Raoi  l  Blanthard,  professor  of  geog- 
raphy at  the  L'uiver^sity  of  Grenoble,  and  ex- 
ohai^  professor  at  Harvard  Oniwni^,  Is 
now  ddiTOting  a  series  of  lectures  on  urban 
geoprnpby.  The  cities  to  be  considered  in 
this  course  are:  Lyons,  Marseilles,  Bordeaux, 
Bonen,  Nantes,  Niee^  Nancy,  UDa  and 
Grenoble. 

After  a  eareful  detailed  description  of  the 
geography  of  the  region  tributary  to  eadi  oity, 
and  of  l^ie  eomet  site  of  tiie  eilgr.  Professor 
Blanchard  sketohee  the  history,  emphasising 

hfiw  the  geographic  conditions  in  the  environ?, 
and  the  immediate  conditions  within  the 
boundaries  of  the  city,  have  infliiraiced  the 
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indostrud  defrelopment.    The  lectnree  are 

rery  sMggeatxn  to  Amerffiwi  geogtaphen  and 

historians. 

Later,  Professor  Blanchard  wiU  give  a  eeri^ 
of  leetme*  on  Ae  goognphy  o£  liie  Ekeneh 

Alp?,  and,  if  timo  permits,  wiU  speak  on  the 
geographic  factor'*  which  hare  influenced  the 
European  war.  These  lectures  are  given  und^ 
llw  oiwpioet  of  -die  dspartment  of  gepgnpliy, 
and  memben  of  the  pn>f  oaBioik  an  tpdeome  as 
guests. 

Professor  Blanchard  is  giriug  the  follow- . 
iqg  leetaxoa  in  ihe  LowoU  Inetititte  aeriea  at 
5  FJL»  in  Huntington  Hall,  Boaton: 

March  IS.  "BatUa  «t  Oharlonl  and  Ito^ 

Inag^" 

]laidil6.  "Battle  of  ^  Ifano.'* 

V$gA  SO.    "Fixation  of  the  Froatt  iiOM, 

Yser,  Tpres,  Artois,  ChampagQe. ' ' 

March  23.    "Battle  of  Verdun." 

March  27.    "Battle  of  the  Somine." 

March  30.  "Evolution  of  the  Tactics  and  Ar- 
mamenta  from  Aoguat,  1914,  to  Deoember,  1916." 

THE  HAYDBN  MEMORIAL  AWARD 

At  the  last  meeting  of  the  Academy  of 
Natural  Sciences  of  Philadelphia  the  gold 
Hayden  Ifemonal  Goologioal  Modal  was,  on 
tta  TeoflmBMiidation  of  the  coun<'il  and  tlie 
special  committee  on  the  awarcl,  of  which  Dr. 
B.  A.  F.  Penrose,  Jr.,  is  chairman,  voted  to 
William  ICorris  Davia,  PhJO.,  omeritoa 
Umm  of  geology  in  Tlarvaril  University,  in 
rccojrnition  of  his  di^^tinpuishcd  work  in  the 
tycieneo  of  geology.  The  medal  is  awarded 
every  third  jear  "for  the  beat  poldieation, 
eaploration,  discovery  or  research  in  the  sci- 
ences of  jreology  and  paleoTitolofry.  or  in  such 
particular  branohes  thereof  as  may  be  desig- 
nated.'* 

The  award  aa  first  defined  in  1888  took  the 

form  of  an  annual  bronze  medal  and  the  hal- 
ance  of  the  income  of  tiie  fund.  The  deed  of 
gift  wag  modi£ed  in  1900  so  as  to  provide  for  a 
gold  medal  eroiy  Hurd  Toar. 

The  awards  so  fir  made  are  as  follows: 
Jamea  Hall,  of  Albany,  X.  Y..  1890. 
Edward  D.  Cope,  of  Philadelphia,  1891. 
£dward  Suess,  of  'Vienna,  1899. 
Tbomas  Hanxy  En^eir,  of  London,  1899. 


Gabriel  Augnat  Baabree^  of  Paris,  181M. 

Karl  A.  von  Zitt/?1,  of  Munich,  1893. 
Giovanni  Capellini,  of  Boloprna,  1S96. 
A.  Karpinski,  of  Petrograd,  1897. 
Otto  Martin  TonXt,  of  StocUiobn,  1898. 
Gilles  Joaepih  Ghuta?6  Deiralqu^  of  JMge^ 
1899. 

Archibald  Geikie,  of  Edinburgh,  1902. 
Obarlea  Doolittilo  Wakott^  of  Washington, 

1905. 

John  Mason  Clarke,  of  Albany,  1008. 
John  Oaaper  Bramior,  of  Stanford  Uui- 

TenitTt  1911. 
Henry  Fairfield  Oflboni«  of  New  YoA, 
1914. 

William  Morris  Davis,  of  Cambridge^ 
1917. 

COMMITTSBS  OP  THB  NATIONAL  RSSEARCU 
COUNCIL 

Tbb  following  oommittees  have  been  ar- 
ranged : 

Military  Committee:  Charles  D.  Walcott,  chair- 
man. From  the  Army :  William  C.  Oorgaa,  William 
Omier,  Goovgo  O.  Sqoiar.  Tnan  ihe  Vwjt  Datld 

W.  Taylor,  Bol)ert  S.  Hriflin,  .Tamos  D.  GatcwooJ, 
and  Howard  £.  Coffin,  Van  fi.  Manning,  Charles  F. 
Marvin,  8.  W.  Stratton. 
Eesearch  in  JMaofllidMai  laiMMtfioo*:  Geoige  B. 

Hale,  chairman. 
FromotifOn  of  Induitrial  Reiearch:  J.  J.  Carty, 

fi^^f^^ylil^■^^■ 

Nitrate  Supply :  Arthur  A.  Noyes,  ebairman. 

Census  of  Besearch:  8.  W.  8tratton,  chairman. 

Chemistry:  Marston  T.  Bogert,  chairman.  C.  L. 
Abbflvg,  Ih  JBL  Baakilaidf  A.  A.  Meyea^  W*  A. 
Noyes,  T.  W.  BUhai^  JnBw  Bd^liti,  W.  B. 
Whitney. 

Physics:  B.  B.  *"™~'»,  ahatnnaii.  J.  B.  Aam, 

F.  B.  Jowett,  J.  Langmuir,  Theodore  Lyiaan,  C.  E. 
Mendenhall,  Ernest  Merritt,  M.  I.  Fupin,  8.  W. 
Stcattou,  Arthur  Q.  Webster. 
Astnmomin  E.  C.  Piekoriag,  dudnaan. 

Botany:  J.  M.  C  lulltr,  chairman. 
Zoology  and  Animal  Morphohgy:  £.  6.  Conklin, 
ehxurman. 

JMKaiNO  «a<l  JI«0<aw/  "V.  C  Tmoi^an,  chair* 

man.  Prank  Billin<^,  ^^^.^«t.  F.  Ornip,  D.ivld  L. 
Edaally  Simon  Flexner,  Frederick  P.  Gny,  John 
Hoiriaad,  Bdd  Hwit,  Tbaodm  Janeway,  W.  W. 
Saaa,  Wm.  J.  Mayo,  Gaorga  W.  MeOii^,  Blctaid  M. 
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H.  Welch,  H.  Gideon  Wells. 

Agriculture:  Raymond  Pearl,  ehainnaa.  Edwin 
W.  AUati,  Cnrl  T/.  Alsberg,  Henry  P.  Arnriij,  Ba* 

gene  111  ■  "Ml I  111  t  ,  i:<l\var(l  M.  East,  L.  O.  Howard, 
L.  R.  Jonc-  ,  W  ii.triian  II.  Jor.lan,  Karl  F.  Keller- 
man,  Jacob  U.  l^x^iinan,  L.  B.  Meudel,  Erwln  F. 
Smith,  ThaoMd  8nith»  W.  J.  B^Ununi,  WilU«m 
M.  WhpcliT. 

Phjfsiology:  W.  B.  C'aimon,  chairman. 

Owffrophv:  W.  IL  Davis,  elwtmiati. 

Gc(ih\(f]i:  Jobn  M.  Clarke,  diJiiniuin. 

Anthropology:  Wm.  U.  Holmee,  chaixman. 

SCIENTIFIC  l^OTES  AND  NEWS 

Iv  acx^pting  the  rceignatioQ  of  Fxoiiaaor 
B.  0.  OMTpentar  from  tiie  laonHr  Sibley 

College,  Cornrll  rnivcrgliy,  tlie  tnuteet  IwTO 
adopted  the  followinf?  re:5olution  : 

S0$olvod,  that  the  tnutoM  in  aeeepting  the  res- 
IgBfttton  of  Professor  Oarpeater,  express  their  iiffit 

appreciation  of  his  services  to  the  university  for 
nearly  thirty  years.  As  a  pioneer  in  the  field  of 
experimental  engineering  he  is  held  in  the  highHt 
Mteem  by  all  mechanical  engineen^  IBd  hf  III* 
writings  in  this  field  he  li.'iB  made  an  assured  place 
for  himself  in  the  annals  of  his  profession.  As  a 
tsaeher  and  inTwtigator  he  to  •fleettomtal^  !•> 
membered  by  mnny  pmrprations  of  students  and  hia 
retirement  from  the  faculty  of  Sibley  College  will 
ba  Tiewad  witii  giwt  ngnU  bj  all  of  Ua  eollBaguei. 

Thb  portrait  of  Profeaaor  B.  D.  Saliabitty, 

filaimed  for  by  Iiis  former  students,  was  prfr> 
sentcd  to  the  University  of  Chicago  on  the 
afternoon  of  February  8.  Dr.  T.  C.  Chamber- 
lin  gave  a  aketbb  osf  Vnitmm  SaliabniT'a  lif 
amiJiaaiiiiig  hia  aaily  work  aa  a  afeiidaikt  and 
his  contribution  a8  a  man  of  rc'scnrrh.  Pro- 
fessor W.  W.  Atwood,  of  Harvard  University, 
spoke  in  behalf  of  the  stad^ta,  emphasising 
l^a  great  work  of  "Btoteuar  BaHsbvury  aa  an 
educator  and  formally  preseuttnl  tho  i>orfrait 
to  tlic  imivr-rsity.  Frofr?-r»r  Salisbury,  at  the 
request  of  I'rcaident  II.  I'.  Judson,  who  pre- 
aided,  relied  briefly,  and  on  behalf  of  the  uni- 
venity  the  imaident  aooeptod  tiie  ^ft. 

Bb.  JOBira  A.  Blake,  formerly  professor 

of  surgery  in  ColiiiiiMa  FiiivtTsity,  who  hm 
r^dered  distinguished  services  at  Neuilly  and 
at  Bia>Oraugis,  hn  aooepted  an  iimtatioii 


inm  the  French  goveraxnent  to  becomo  head 
of  the  great  Doyen  Hoepitat 

TifB  offloen  of  the  diada  State  Academy 
of  Science  elected  for  the  eoaoing  year  ace 

as  follows: 

Pruident,  Dr.  J.  C.  Hasler,  James  Mlllikin  Uni- 
venitjri  Deeator. 

Fice-presidrnt ,  J.  H.  Ferris,  Joliet, 

Tretuurer,  Professor  T.  L.  Hankimoa,  EaatfltS 
State  Normal  School,  Charleston. 

Secretary,  ProfMaor  J.  Lb  Moar,  Stale  Honaal 
University,  KorauL 

The  following  officers  of  the  Chemical  So- 
ciety, London,  for  1017-18,  have  been  proposed 
by  the  eouneil:  J^nriitni,  Trohmar  W.  Ja<^- 
son  Pope;  New  Viee-prendinls,  Ciolonel  A. 
Smithellg  nnd  Profeaaor  Sydney  Younp;  JVety 
Ordinary  Members  of  Council,  Professor  H. 
0.  H.  Carpenter,  Profeaaor  A.  Fiiidla^-,  Pro- 
feiBor  A.  Harden  and  Dr.  T.  A.  Heuy. 

Ma.  F.  J.  Cheshire  haa  been  eleoted  inreai* 
dent  of  the  Optical  Society,  Itondon. 

A  OOLD  me  1  11  h;is  been  awarded  by  tlie 
French  goverumeut  to  Professor  Landoii^ 
for  his  long  and  ceasdess  study  of  tub^ulosia 
and  meeaa  to  eonabat.tt. 

Bb.  Hot  G.  FkUKS,  formerly  aadataat  pro* 

feasor  of  physiology,  college  of  madiein^  Uni- 
versity of  Illinois.  CI  li  cage,  is  now  a  member 
of  the  research  laboratory  of  the  medical  clinic, 
lakeaide  Boepita],  Olevdand.  Br.  Stanley  P. 
Beiman,  fonnerly  resident  pathologist,  leik^ 
tilde  ITo?]iIt4il,  has  been  npiioiiited  Hanna  re- 
siarcli  frll.nv  in  pathology  in  the  si'.liool  of 
medicine,  Wosteni  Keserve  University. 

Db.  Kuueht  Grant  AiTE£ji,  astronomer  in 
the  Liok  Obaenratory,  haa  been  granted  by  tlia 

TJniT^Wty  of  California  four  months'  leave  of 

ab?pnce  to  go  to  the  Atlantic  coast  to  complete 
arrangements  for  the  publication  of  his  work 

on  tibe  donUe  etaxa. 

EsmiT  Hinds,  geologiat  and  aettng  duel  of 
the  section  of  eaatem  coal  fielda  of  the  XT.  & 

Geological  Survey,  has  left  the  government 
servicp  tempornrily  in  order  to  take  up  pri- 
vate oil  work  in  Costa  Kica  and  neighboring 
repoUioa. 
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Dr.  a.  J.  Carlson,  prof^Mr  of  physiology 
in  the  Universitj-  of  Chica^,  read  a  paper  at 
the  February  meeting  of  the  Eaoeaa  Chapter 
of  Siinia  Xi  on  "Th»  Natan  of  tha  H«i««v 
Moohaaink/' 

On  the  evening  of  March  24  Professor  "Wal- 
lace W.  Attwood,  of  Harvard  University,  will 
conduct  a  lecture  conference  at  the  Brooklyn 
Institota  of  Arts  and  Soienow  on  **  Gold  Uin- 
big  in  Alaska."  The  lecture  will  be  illustrated. 

Dr.  W.  S.  CwrKU.  of  tlic  University  of  ^fiiine- 
Bota,  gave  a  lecture  on  February  23  before  the 
Qe(^aphic  Society  of  Chicago  on  "  The  Vege- 
tation of  the  Glaciers  of  Alaska."  On  March 
23.  Profe.^sor  Robert  G.  Aitkon.  of  the  T-ick 
Observatory,  will  upmk  on  "  Th©  Work  of  two 
Mountain  Observatories." 

Us.  A.  Oabtoh  Obafkah  detiTered  a  laetvi^ 
entitled  "  Some  Main  Lines  of  Advaooa  in  tha 
Domain  of  Motlorn  Analytical  Chemistry,"  to 
the  Ohemical  Society,  London,  on  March  15. 
Dr.  Hoiaoe  T.  Brown  will  leotnre  on  "The 
Prinoiplea  of  IMffosion:  their  Analociaa  and 
Applicationi^"  on  May  17. 

The  library  of  the  late  Profe.«sor  Hugo 
Miintiterberg  has  been  given  to  Harvard  Uui- 
Tenity  by  a  group  of  Ua  ttenda.  The  Uhnury 
eoB««ta  of  abovt  Id^OOO  boole%  reprints,  pamph- 
lets,  manuscrijits,  charts  and  other  papers. 
Among  the  3,000  books  in  the  collection  are 
die  lateet  and  most  valiiable  ones  on  experi- 
mflntal  and  aps^td  peyehokcy,  aapedelly  those 
bearing  on  pha.<?es  of  the  arubject  to  whieh  Pro- 
fes.sor  Miinstcrberg  had  devoted  his  time, 

Gkobge  Masbeb,  formerly  of  the  Koyal  Bo- 
taaie  Qazdon,  K(nr»  died  on  Fabniaiy  17,  at 
tfw  age  of  n^'-mfm  ymn. 

Db.  a.  Battelli,  professor  of  experimental 
physics  at  the  TJnircraity  of  Pisa  and  n  mem- 
ber of  the  Italian  national  legislature,  has  died 
•t  the  age  ol  Mt^w  jmn. 

Db.  TKoaacm  Habm,  who  ocoapied  the  ehair 
of  geography  at  Ednigib«KC»  haa  died  at  the 

age  of  sixty-five  years. 

The  National  Canners'  Association  has 
offered  Harvard  University  the  sum  of  $20,000 
anwfi^  ftr  ft  peiiod  of  tiuee  jears  to  oany 
en.  ea  inveat^alion  of  food  poiMoiag  or  ao- 


called  ptomaine  poisoning,  with  special  refer- 
ence to  canned  proods.  The  offer  has  been  ac- 
cepted by  the  university,  with  the  understand- 
ing that  the  inreatigatien  ahall  be  eondneted 
and  the  results  thereof  published  with  entire 
academic  freedom.  The  study  will  be  made  at 
the  Medical  School  tmder  the  direction  of  Dr. 
IL  J.  BoHDau,  ptofeawnr  of  preventiTo  medi- 
cine and  hygiene.  The  national  research  coun- 
cil of  the  Xatioual  Academy  of  Sciences  is 
si^tervising  the  investigations  on  this  subject. 
The  edvisoiy  oomndttee  of  the'eoond]  eonaiata 
of  Professors  John  J.  Abel,  of  Jolms  TTopkina 
University ;  Reid  Hunt,  of  Harvard  Univer- 
sity; H.  Gideon  Wells,  of  the  University  of 
Ohioago;  Eugene  Opie,  of  Washington  Uni- 
Tveitar;  leliiyetto  B.  Meodd,  of  Yale  Univei^ 
sity,  and  Fredendc  T.  ISfwj,  of  tiie  Univanitr 

of  !BIiehigan. 

The  council  of  the  New  York  Academy  of 
Sdenoea  has  voted  that  heeanae  of  tiie  nn* 
settled  condition  of  our  international  affairs 

the  Centennial  C<'lfbratinn.  planned  for  the 
second  week  of  the  coraing  May,  be  deferred 
without  date.  It  was.  however,  voted  that  a 
centennial  meeting  be  held  aome  Honday  even- 
ing  in  May  at  which  emphasis  will  be  placed  on 
the  liistory  of  the  academy.  The  president  was 
authorized  to  obtain  a  gp^ker  for  this  Cen- 
tennial Keetingi  and  waa  Mqoested,  in  eon- 
sultation  with  the  other  memb^v  of  the  com- 
mittce  on  history  to  prepare  a  digest  of  hlB" 
torical  data  for  the  occasion. 

The  lieutenant-governor  of  the  Punjab  laid 
^foundation  stone  of  the  new  building  of  the 

Society  for  Promoting  Scientific  Knowledge 
at  Lahore  on  January  30.  The  site  for  the 
new  headquarters  of  the  society  has  been  given 
bj  tiie  Xehova  nranieipalitr  and  a  ram  of  3Ete. 
14,000  ha^  been  raised  by  subscription. . 

The  department  of  chemigtry  of  the  New 
York  City  College,  of  which  Professor  Cliarle.s 
Baskerville  is  the  head,  has  announced  a  series 
of  leetnres  to  be  offered  dnring  the  spring 
mester.  Those  lectures  are  open  to  the  publi<!^ 
and  will  lie  held  on  Friday  afternoons  at  three 
o'dock  iu  the  Doremus  Lecture  Theater,  140th 
Street  and  Ooovent  Afenvek  The  following  is 
the  list  of  leotuea.  Fefamaiy  1^  *  From  Ore 
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to  Finished  Pipe"  (illustrated  with  motion 
pictiires),  bj  Mr.  C.  F.  Boland,  Kew  York 
reeentatiTC,  nwtBlIiicgMii  denwutment,  Vs* 

tionaJ  Tube  Co.  Maveh  2»  "New  M<?tliod  for 
Nitrogen  Fixiition,"  experimental,  showing 
utilization  of  home-madie  apparatus,  by  Dr.  J. 
R  Bucher,  profesaor  of  chemistry,  Brown  Uui- 
y«cmt^.  Mardi  10^  **  OheBiioal  Stmetiuo  ud 
the  Biological  Function  of  Tissue  Elemc-ntfi," 
by  Dr.  P.  A.  Levene,  Rnrkcfellpr  Institute. 
March  23,  "  The  Conservation  oi  Tine  Forests 
OvM^  tiie  Ifediodt  of  Ghfluieal  Batearsh*' 
(illustrated  by  specimens  and  stereoptM-on),  l)y 
Dr.  Chas.  H.  Herty,  editor  of  the  Journnl  of 
Industrial  and  Engineering  Chemistry. 
Maxdi  80.  "Tlie  Getting  of  Wisdoin,'*  hj  Dr. 
H,  X.  Hecs,  director  research  department, 
EamtTnan  Kodnk  Co.  April  "  Colloids  in 
Pharmacy  "  (illustrated  and  experimental),  by 
Dr.  Jolm  TTri  Lloyd,  mamifaetmw,  dilef  dump 
itt,  investigator  and  novt'list.  April  37, 
"  Some  Chemi8tr>'  of  tlio  Tropics (illus- 
trated from  recent  obserration),  by  Dr.  L.  H. 
Friadburg,  prof eMv  ameritufl  of  tlw  Oollae«  of 
the  Oitf  of  Kev  Toik. 

Db.  Thomas  H.  Haines,  prafoMcw  of  aonrous 
and  mental  dispnsps  at  Ohio  State  TTniveroity, 
has  five  months'  leave  of  absen<»  from  his  work 
tbo  uuvmity  uid  fxc/uk  tho  Bnrwii  of 
Jnraiib  Bmoarch,  and  is  making  a  state 
survey  of  tnpntal  dffwtives  in  Kentucky.  A 
state  commission  on  the  fed>leminded  was  ap- 
pointed in  May.  1918,  by  Chmnior  Btanlej  in 
nooomluNe  with  a  resolution  adopted  by  tho 
Gcnornl  A'^oiiilily  in  March,  1916.  Dr.  Halnps 
was  appointed  director  of  the  survey  and  sent 
to  the  ccHmnisBton  in  Eentobky  by  the  STn* 
tionil  Oommittee  for  Mental  Hy8iaiH^.ond  tbo 
Rockcfclh'r  Foundiitlon,  withotit  eost  to  the 
state  of  Kentucky.  Kentucky  presents  a 
peculiarly  fertile  fidd  in  which  to  secure  social 
eeonomict  in  the  management  of  defeotivea. 
By  the  terms  of  thf  PauixT  Idiot  Act.  tlio  sub- 
stance of  which  hn.s  Ixhmi  oil  the  statute  books 
since  the  second  year  of  the  commonwealth, 
1798t  any  petaon  who  ia  proved  to  be  witihont 
estate  and  mentally  feeble,  to  the  saflpfnction 
of  a  jury,  and  h  so  certifir-d  to  the  stntt;  auditor, 
may  draw  annually  from  the  statu  treasury, 
thiongh  hia  oomntittee  leranty-ftTa  dollaia  for 


his  mainte'VTK-'\  Last  year  more  than  twenty- 
two  hundred  buch  paup^  idiots  cost  'Kggk- 

tacky  by  thia  meaiia  alone  $165,000.  Thia 
method  ia  aaid  to  enoonrage  tiie  propagation 

of  the  mpntnlly  incnmpctent. 

Mb.  akd  3£rs.  Gilbekt  H.  Orosvenor  have 
given  to  the  American  Association  to  Pro- 
mote the  Teaehing  of  Speeoh  to  the  Deaf  n 
trust  fund  of  $5,000  to  estiildish  an  "  AIpx- 
aoder  Oraham  Bell  Orosvenor  ^fcmorial 
Fund,''  in  memory  of  their  second  son,  who 
died  Hiurah  e,  1»15.  In  aooepting  ibia  memo- 
rial fund  the  durectors  resolved  that  the  in- 
come shall  be  uwnI  in  paying  for  the  puhlien- 
tion  and  distribution^  of  literature  that  will 
help  parents  to  inteUigently  train  and  teadi 
deaf  children  in  the  home  prior  to  school  agOb 
and  that  every  publication  paid  for  from 
income  of  thia  fund  shall  bear  on  the  title  page 
an  inaoription  stating  thai  it  ia  n  pnUieation 
of  the  Alexander  Graham  BeU  Orosvenov 
Memorinl  Fund.  Folhnvintr  a  "suggestion  from 
the  donors,  the  directors  decided  to  oSei  $300, 
n  sum  equivalent  to  the  first  year's  income,  for 
the  be-^t  essay  on  the  subject  of  "Teaching 
and  Traininp  Little  Dc:if  Children  in  the 
Home."  A  decision  on  the  essays  submitted 
will  shortly  be  made  by  the  judges,  who  are 
Hr.  and  Sirs.  Edmund  Lyon,  Boehester,  N.  Y., 
T>r.  and  ]\frs.  A.  L.  K.  Crontcr.  Mr.  Air?-. 
Philadelphia,  Pa.,  and  Mr.  and  Mrs.  Gilbert 
H.  Grcfflvenor,  Washington,  D.  0. 


UmVBRBITy  AND  BDUCATIONAL 

NEWS 

Washburn  Coi  r.Ef^r;  at  Topoka,  Kansas,  has 
just  added  $500,0ou  to  its  permanent  endow- 
ment fond.  Of  this  amn  9900.000  waa  con" 
tributed  by  citizens  of  Topeka.  ?200,nO0  con- 
sists of  contribnt:on<<  fccnrcd  by  President 
Womer  outside  of  Topcka  and  $100,000  was 
givw  by  the  Qenfifal  Education  Board. 

Tbx  nnivenity  of  Oalifomin  H  to  xeeeive 

$10/XN>  as  a  library  endowment  by  bequest 
from  Horace  Pavis,  pr^ident  ot  the  nniTCT* 

sity  from         to  IS'.io. 

It  has  been  decided  to  make  the  erection  of 
new  sci^oe  buildings  for  the  Universitiy  Col- 
lege of  North  Wale«,  Bangor,  the  Novlh  Waka 
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mMTiarial  to  men  fallf  n  in  the  wai.   The  COSt 

of  the  srlicnio  will  bo  £liiO,000. 

We  learn  from  Nature  that  Mr.  D.  M. 
Podbea*  tAo  ^ed  on  Deoembor  IS  last,  lus 
bequeathed  to  the  UniTMsi^  of  Edinburgh  his 
books  relating  to  the  Philippine  Islund'^,  and 
the  residue  of  his  property,  which,  with  the 
properly  ftbnwid,  will  amount,  it  i«  under- 
stood, to  about  £100,000^  for  tke  puipoees  of 
education. 

The  council  of  the  Hnivprsity  of  Liverpool 
has  recently  received  from  a  donor  who  de- 
sires to  remain  anonTmoiu  a  anm  of  monegr 
suffit^-iont  partially  to  endow  a  chair  of  geog- 
raphy. The  council  has  folt  justifiod,  under 
the  circumstances,  in  establishing  the  chair, 
and  n  profeaaor  wtU  bo  appointed  in  n  feir 

Walter  A.  Patrick,  Ph.D.  (G6ttingai),  of 

Syracusp  Fniversity,  has  been  appointed  asso- 
ciate in  chemistry  at  the  Johns  Hopkins  Uui- 
venlty«  After  two  yean  spent  in  phynesl 
chemical  research  at  the  Massachusetts  Insti- 
tute of  Technnhigy,  Dr.  Ptitriclc  spent  a  year 
with  Freundlich,  at  Braunschweig,  a  year 
with  Zsigmondy  at  Gottingen  and  *  year  as 
pri-rate  assistant  to  Professor  Bonnan,  at  TJni- 
Tersity  Collofro,  London. 

lJn.  Howard  T,  Kabsvkr.  professor  of 
pathology,  has  been  elected  secretary  of  the 
aohool  of  medicine^  Weatem  Bessrve  Univeir^ 
ailgr*  Dr.  BoaaeQ  J»  Collins,  demonstrator  of 
phnrmaoology,  baa  reaigned  because  of  ill 
health. 

Ths  Uuiversity  of  Cambridge  will  here- 
after grant  tbe  dagrees  of  skaster  of  letters 
nnd  master  of  science  for  somewhat  the  sama 
qualitlt'^ations  a?  the  doctorate  of  philosophy 
is  awarded  by  Qerman  and  American  tmiver- 
aities.  A  proposal  tbat  the  dfigree  of  doctor  of 
rhilosophy  be  awarded  was  njjeotedk 


DISCUSSION  AND  CORRESi  ONDl^NCE 

WHEN  IS  A  FORCE  NOT  A  FORCE? 

Ths  article  by  Mr.  Gordon  S.  Fxilcher  in 
BmnKiB  fo9  ISovcnber  1916,  oaOa  atlen' 
tion  in  a  most  timely  way  to  the  vagueness 
wUeh  diazaoterins  tbe  discussion  of  tho  idea 


of  force  in  most  of  our  modern  text-hooks  of 
physics,  but  docs  not  make  clear  just  how  he 
wotdd  "use  force  only  in  tbe  single  definite 
sense  implied  in  the  laws  of  motion.^  Let  ua 
takft  the  following  simple  case:  a  ball  is  at- 
tached to  a  rubber  cord,  say  three  feet  in 
length.  A  person  grasps  the  ball  and  puOs  it 
with  •  force  F,  stretching  tbe  rubber  cord  to 
a  length  of  five  feet.  The  strain  in  the  cord 
is  produced  by  the  two  forces  +  F  and  —  F 
acting  at  the  ends  of  the  cord.  The  third  law 
of  notion  oovfiVB  tbe  case. 

Now  suppose  the  person  swings  the  ball 
aroimd  his  head  at  the  end  of  the  rubber  cord 
imtil  its  velocity  is  great  enough  to  stretch 
the  ooid  again  to  a  length  of  fire  fiset  Tb» 
atreaa  in  tbe  cord  is  the  aame  as  before.  Tbe 
question  is,  what  is  the  nature  of  the  "reac- 
tfon"  which  the  ball  is  exerting  on  the  cord 
to  stnteb  itt  It  is  oertainly  a  '^fmce*'  P 
(otberwiae  the  cord  would  not  be  stretched  as 
it  13),  and  it  is  in  one  sense  balancinfr  tho 
equal  "  action  "  of  the  cord  on  the  revolving 
ban,  wbidk  we  know  as  centripetal  force.  Xa 
the  "centrifugal  fovea''  (inertia-reaction  of 
the  ball)  in  this  cnfe  a  force  in  th<>  "single 
definite  sense  implied  in  the  laws  of  motion  " } 
Does  tho  third  law  also  oorer  titis  caaet 

We  usually  dsfine  force  as  that  which  pro- 
duces (or  tends  to  produce)  n  rhrin;.'e  in  the  con- 
dition of  motion  of  a  mass,  either  in  magni- 
tude or  in  direction.  Certainly  inertia-reaction 
migbt  not  come  under  this  dsAmtion,  but  nu' 
doubted]  J  our  deflnitiona  of  force  are  intended 
to  describe  ordinnry  forces — mpclianical,  mag- 
netic, electrical,  etc. — which  can  do  three 
Hiings:  (1)  oppose  other  forces,  (2)  produce 
aooeleration,  and  (8)  produce  deceleration* 
The  force  called  friction  can  do  oidy  tho  first 
and  third  of  these  things;  it  can  Tiot  produce 
acceleration  (except  in  indirect  ways).  Is 
frietion  a  force  in  good  and  regular  standing 
in  the  "single  definite  sflnsa  Implied  ill  the 
laws  of  motion"? 

Inertifl-reRction  can  do  only  the  first  of  these 
three  things;  it  can  not»  by  its  very  nature, 
prodnoe  either  aooeleration  or  deoelenition* 
And  yet  even  while  it  is  oppodng  tiie  reatorisg 
stress  in  the  rubber  oord  mentioned  above,  we 
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call  the  force  exerted  by  the  cord,  because  it 
prodtHSM  eeoitripetol  aooelflrattiMi,  an  •nnbal- 

anoed  force." 

WliHt  is  the  average  stuflor;!  to  make  of  it 
wheu  be  is  told  in  one  of  our  beat  texts  that 
"iotot  is  «Bertod  only  ulule  the  motion  it 
dianiriDfiTt"  y*^'t  on  the  next  page  reads  "  a 
locomotive  pulling  a  train  with  unifonn  veloc- 
itj  along  a  level  traok  exerts  force"  on  the 
tuint 

Or  whsB  in  another  text  h»  is  told  that  to 

evpnj  action  there  is  alwayt  an  equal  and  con- 
trary action,  and  is  then  infcwined  that  an 
unbalanced  fore9  acting  on  s  nais  fnodvost 

Or  when  he  reads  in  one  of  the  very  beet  of 
our  first-year  texts  that  "  forces  always  occur 
in  pairs,  one  of  the  pair  being  equal  and  oppo- 
site lo  the  otiMT,"  and  9«t  is  told  a  Utda 
farther  on  that  **by  an  unbalanced  force  we 
mean  more  push  or  pull  in  one  direction  than 
the  other"! 

Why  can  not  wo  ftanUy  admit  that  inertia- 
naction  acts  in  one  respect  like  a  force,  and 
is  actually  a  kind  of  force,  even  if  we  con- 
tinue to  use  the  term  unbalanced  force  in 
Hhe  seoae  of  a  /ore*  oppetad  onlJv  intrHa^ 
reactionf  A  portev  pushing  a  heavily  laden 
truck  at  tmiform  speed  feels  the  reaction  due 
to  friction;  if  the  friction  suddenly  vanished, 
hm  would  led  the  reaction  due  to  the  inertia 
ti  tho  trade  He  might  not  know  llift  dillev* 
ence,  except  that  in  the  latter  case  he  would 
succeed  in  giving  the  truck  a  small  accelera- 
tion. But  he  would  donbflesa  be  greatly  aston- 
ished to  leain  that  in  Iha  ibst  easa  hie  posh 
was  balanced  by  an  equal  counter-force,  while 
in  the  second  case  his  push  was  an  "un* 
balanced  force"! 

The  writer  finds  that  tiie  deaxeat  (if  some- 
what tautological)  definition  of  force  fm  the 
avernjro  student  is  thai  which  vrrditr>'s  motion, 
ehanne  of  motion,  compression  and  tension. 
Under  this  definition  the  inertia-reaction  of 
the  ban  revdving  at  the  end  of  the  mbhetr 
cord  is  a  for<^  haeanse  it  jaodiioes  tenaioik 
in  the  cord 

Inertia-reaction  can  oppose  other  f  orcea^  it 
can  in  tiiat  aama  halanoa  th«ni,  but  It  ean  not 


hold  them  in  equilibrium,  because  a  force  op- 
poaad  only  by  insttiar  taast  i  an  always  psodnoai 

acceleration,  positive  or  negative,  and  may  for 
that  reason  bo  called  an  unbalanced  force. 

If  the  drawbar  pull  of  a  locomotive  is  1,000 
pounds,  and  the  sum  of  the  oppoaiyig  fdroes  due 
to  the  friction  of  the  iriieds,  journals,  wind, 
etc.,  is  600  pounds,  we  may  say  tliat  the  un- 
balanced force  exerted  hy  the  engine  on  the 
train  is  400  pounds,  and  this  prodnoee  aooekn* 
tion.  But  the  pull  on  the  drawbar  is  &e  tame 
in  hoth  directions— h  is  manifestly  impossible 
for  it  to  be  otherwise — ^and  the  backward  pull 
ia  made  np  of  000  pomada  of  frtetionsl  fdrosa 
and  400  pounds  of  incrtia-raaction. 

Andrew  H.  PATmsoV 

Ukivrbsitt  or  North  Cabwjma, 
Oauraii  Em. 


SCIBNTinC  BOOKS 
IKseaaM  of  Occupation  and  Vocational  Hj/- 
gien4>.,  EdiU^i  by  ().  "M,  Kober  and  W.  C. 
IlANt»OM.  F.  Blakibtou's  Sou  &  Company. 
Philadelphia,  1010.  Oetam  P^ad  +  OlS. 
$8.00. 

Ten  years  ago  there  was  no  such  thing  as  a 
science  of  industrial  hygi^ie  in  the  United 
Statea.  Boring  the  last  haH  of  the  deeade 
Dr.  Alice  Hamilton,  Dr.  G.  M.  Price,  Dr. 
E.  R.  Ilayhurst,  Mr.  F.  L.  IToffmaii  and 
others  have  conducted  fimdamental  and  im- 
portant inyestigationa  in  this  fidd;  tiie  Amev> 
ican  Association  for  Labor  Legislation  haa 
organized  an  educational  campaign  which  hns 
resulted  in  mtparalleled  legislative  advances; 
and  during  the  past  two  years  three  good  text- 
books havo  appeared  deaUnir  with  tiio  snbgeet 
— T)r.  G.  M.  Price's  "The  Modem  Factory,'' 
Pr  W.  Oilman  Thompson's  **  Tlie  Occupa- 
tional Diseases,"  and  the  volume  imder  dis- 
eiisnoi»''4Msides  n  wwlth  of  monognpha  on 
accident  prevention  and  other  spedal  gbasea 
of  the  subject. 

"  Diseases  of  Occupation  and  Vocational 
Hygisne"  ia  Hia  most  ainbitioQa  of  tiiase 
works,  having  been  ]Bvpared  under  the  editor- 
ship of  Drs.  Kober  and  ITanson  by  thirty-one 
American  and  foreign  specialists  in  various 
branohee.  Many  of  the  topics  are  so  treated 
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ts  to  make  noteworthy  contributious  to  tbe 
acienee  ol  indmtaM  bygiojoA  Dr.  T.  IL 
Legge's  section  on  Anenio  Poisoning  is  tliA 
best  brief  treatment  of  this  subject  known  to 
tbe  reviewer.  Dr.  E.  R.  Hayhnrst'a  diacuasion 
of  braae  and  zinc  poiaoning,  Dr.  G.  L.  Apfel- 
bach's  treatmflttt  of  oflrixm  nwiMHdd  poaooninr. 
Dr.  Hamilton's  review  of  lead  poisoninf?  in  the 
UnitC'd  f?tatc»  and  Dr.  Louis  Ca.saniajor's  sec- 
tion ou  luangaue^e  poisouing  all  erabudy  iu 
oonpoet  fonn  ori^nal  noMraheo  of  tihs 
atrtbors  wMdi  haye  been  made  xmder  Amer- 
ican conditions  and  with  such  thorough  n^"*^  ag 
to  be  of  substantial  and  peormanent  value. 
Ptelaaaor  F.  S.  LeePs  diapber  on  Fatigno  and 
Occupation  is  a  notable  contribution  to  the 
subjei  t.  and  Dr.  J.  T.  Bowcn's  discussion  of 
occupational  afectioua  of  the  akin  ooutaina 
nmdi  T«ltMiUe  mat«iaL  Dr.  L.  DenraWs  to* 
oovmt  of  his  famous  clinic  for  occupational 
diseaaea  at  Milan,  Professor  G.  C.  Whipple's 
brief  discussion  of  the  use  and  the  fallacies  of 
itatittiaBy  and  ike  seotioiis  on  factory  lefpsla- 
ti<m  1^  Mr.  John  B.  Andrews,  by  the  late 
Profe.-isor  C.  R.  Henderson  and  by  Mr.  0.  H. 
Crownhart.  are  deaerriug  of  specially  favor- 
able mention. 

With  tlia  firtnoa  of  an  anoydapedio  work 
pniiBied  by  many  authors  there  necessarily 
gw«  a  certain  lack  of  bnlance  and  proportion, 
aggrayated  in  tbia  case  by  the  somewhat  arti- 
fdal  aeparation  of  tbe  diaeaaea  tlMmaehoB 
from  their  etiology  and  prophylaxis  whicb 
leads  to  the  diseussion  of  arsenic  poisoning, 
brass  poisoning,  etc,  in  two  different  places 
in  tba  book  and  oflen  by  diffeBant  anttKna» 
with  aoma  oonuQuank  rtiMtition  and  ooafiA' 
sion.  The  sections  on  etiology  and  prophy- 
laxis, as  n  whole,  show  a  painstakinff  study  of 
the  literature  but  do  not  suggetit  aa  intimate 
tefe>hand  oontaek  with  tiie  inaida  of  a  faetony. 

Perhaps  the  most  striking  avideru^e  of  Hiia 
academic  attitude  is  the  small  amount  of  <^ace 
devoted  to  dust,  ventilation  and  general  factory 
sanitation  as  compared  with  iho  industrial  poi- 
aona.  Th^  moat  seriona  problema  of  indnatrial 
life  are  accidents  and  tuberculosis,  the  indua- 
trial  iKJisoningrs  (except  plumbism)  being  by 
oompariaon  relatively  unimportant.  Aooidenta 


preBomably  fall  outside  the  scope  of  this  work 
bnl  eartainly  indnatrial  tulMmBloab  doas  not; 
yat  dual  fonoval  and  fiotmy  vanfeilatiim  are 

scantily  treated,  while  pages  are  devoted  to 
rare  intoxications,  of  interest  only  aa  medical 
curi(Mities. 

Dr.  Qttman  Xbompeonfa  "  OoeBvational  Dia- 

eases  "  while  preeminently  medical  in  it'^  view- 
point, ineludes  c_xccHent  chapters  on  factory 
sanitation  aud  dust  removal,  is  in  general  far 
better  balanced  and  should  prove  more  valu- 
able for  the  physician  and  the  average 
worker  in  industrial  hyjriene;  Dr.  Price's 
''Mod^n  Tactory,"  while  much  more  ele- 
mentaiy  acod  neeenaarily  enpeeiloial  in  eeortain 
details,  givea  by  far  the  clearest  picture  for 
bep'inning:  students  of  the  entire  subject,  in- 
cluding accident  prevention,  and  r^ains  the 
beat  text-book  for  soelal  workers,  fusloiy 
aoperintendenta  and  otbara  who  may  be  inter* 
este<l  in  the  tr(nM>r<i1  r!-'po<'t«  of  the  question. 
"  Diseases  of  Occupation  and  Vocatioual  Hy- 
giene" oontaina  mnok  matearlsl  wkiak  will 
make  it  a  valuable  reference  book  for  tbe 
specialist;  but  it  is  not  likely  to  supplant 
either  of  the  two  earlier  works,  each  o£  whioh 
so  well  fills  itti  special  field. 

0.-B.  A.  Waaum 

Yjom  JSmamm 


PROCEEDINGS  OP  THE  NATIONAL 
ACADBMT  OF  8CIBNCB8 

Tan  twelfth  nnmber  of  Yolnnie  S  of  the 
Broett^ftgt  of  the  National  Academy  of  8ei- 

ences  contains  the  fnllowing  articles : 

The  Origin  of  Veins  of  ike  Asbestiform , 
Minerttb:  Stephen  Taber,  Department  of  Geol- 
ogy, TJnivenity  of  Bontli  Oaroluuu  Oroee- 
fiber  veins  are  formed  tbronprb  a  of 
lateral  secretion;  the  fibrous  structure  is  to  be 
attrflmted  largely  to  tbe  meebanieal  Umita- 
tum  <tf  crys^tal  growth  through  the  addition  of 
new  material  in  only  one  direction. 

A  New  Test  of  the  Subsidence  Theory  of 
Coral  Beefs:  Reginald  A.  Daly,  Department 
of  Geology  and  Geography,  Harvard  Univer* 
sity.  Existing  coral  reefs  are  new  upgrowths 
on  platforms  which  have  been  formed  before, 
and  independently  of,  the  reefs.    The  sub- 
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marine  topoprrnphy  of  each  reef-platform 
structure  as  a  whole  and  the  elementary  prin- 
oiplea  of  i^eanoerrapliy  declare  agaiail  tbe 
aasmnption  that  the  faaoB  and  spatial  rela- 
tions of  atoll  and  barrier  reab  ase  due  to  the 
einkiugr  of  the  earth's  cruat. 

A  New  Thermometer  Scale:  Alexander  Mc- 
Adie^  Bhw  HiD  ObiBrratoty,  Haivaid  XSmnr- 
sity.  It  is  suggested  that  the  absolute  zero 
and  tlio  moltiag  point  of  MO  be  dwiignated  aa 
0  and  1,000. 

0»  tike  TmmtmUif  OohraHon  of  Seme  Jfn^ 
tfWidU;  TV.  J.  Crozier,  Bermuda  Biological 
Station  for  Rt^oarch,  Avar's  I'^land,  Bermndn. 
The  coloration  of  C'hromodoris  zebra  is  a 
nutaboUo  aeoideDt,  at  least  in  relation  to  its 
pntootion. 

£"01710  Effects  of  Ihe  Continurd  Administra- 
tion of  Alcohol  to  the  Domestic  Fowl,  with 
8p«eial  R^femtM  to  tike  Progewjf:  Bajmend 
Pearl.  Oon&iBation  of  previous  calculations 
that  the  propr^ny  of  alcoholiz(>d  pnn-ntape  in 
poultry^  while  fewer  in  numbers,  are  made  up 
of  in^ridnals  superior  in  physiologiaal  vigor 
and  that  this  reenlt  b  due  to  a  Mlectiva  action 
of  the  nieohol  \\\>on  the  pcrm-cella. 

An  lonixation  Man4>meter:  0.  E.  Buckley. 
Research  Laboratory,  American  Telephone  and 
Telegraph  Company  and  Western  Electrio 
Cnriipaiiy.  Use  is  miide  of  tlio  it>iiizatIon  of 
pas  by  an  electron  discharge.  The  range  of 
the  apparatus  is  from  10~'  mm.  to  as  low  prea- 
anres  a*  ean  be  obtained. 

Physiological  Studies  on  Rhixophora: 
Howard  H.  M.  Bowmftn,  Department  of 
Botany,  University  of  Pennsylvania,  and  Tor- 
tngea  Lab«ratoiy«  Oamegie  Institotion  of 
Washington.  The  rato  of  transpiration  varies 
dirrelly  with  tlio  eonccntrntion  of  tlie  mfldinm 
in  which  the  Kluzophora  plants  grow. 

On  the  Hydrogen  Ion  Concentration  of  Sea 
WaUr,  tmd  tike  PhvtUhffieeil  gftctt  «/  «U 
Ions  on  Sea  Water:  J.  F.  McClcndon,  Depart- 
ment of  Pliysiolofry,  TTniversity  of  Minnesota, 
and  Tortugas  Laboratory,  Carnegie  Inatitu- 
tioa  of  Washington.  It  is  oondnded  that 
Off,  Na'  and  K*  inaroase  the  permeability  of 
the  plasma  membrane  by  paii«itifr  it  to  swoU 
and  that  Ca",  lilg"  and  H'  (at  least  on  the 


alkaline  side  of  the  isoelectric  point)  inhibit 
increaae  in  permeability  by  inhibiting  swellinip. 

£feme  InUmHoHonM  between  Diet,  Growth 
and  the  Chemical  OompoaHum  of  th^  Body: 
Lafayette  B.  Mendel  and  Sarah  K.  Jiul-on, 
Sheffield  Laboratory  of  Physiological  Chemis- 
try, Yale  tTniversity.  Changes  in  the  water, 
ether  eortvaet,  and  aah  eontent  «f  the  body 
liavo  been  determined  under  various  rondltlon?. 

Furfhcr  Study  of  the  Afomic  Wci/ht  of  Lrad 
of  Radioactive  Origin:  Theudure  W.  Richarda 
and  COiaries  Wadswovdi,  8d»  Woloott  Oibbe 
Memorial  Laboratory,  Harvard  University. 
Atcflnic  weight  of  four  different  examples  of 
iso topic  lead  not  hitherto  tested  was  deter- 
mined, with  the  zesnlto  varying  from  90?iKI 
to90ft.06. 

On  Some  Anomali^g  in  Gfotjrafihic  Dinfri- 
tmtion  of  Pacific  Coast  Mollusca:  William 
Heeley  Dall,  Smithsonian  Institution,  Wash- 
ington, D.  C.  Observations  in  TCgaid  to  looff- 
continued  ptiulie-4  by  the  author. 

Some  Ptjfcho-Phynological  Proce^e*  m 
Afected  AleoM:  W.  B.  IfileB,  Nntrition 
Labovstoty,  Oamegie  Institution  of  Washing- 
ton. Tlie  percentile  efFtx'ts  of  the  inpestion  of 
alcohol  upon  a  related  group  of  processes,  such 
aa  the  patdlar  r^ex  latency,  lid  reflex  latency, 
patellar  reflex  amplitude,  were  studied. 

TJu^  Tnftuencc  of  the  Marginal  Sen-<te  Orrjans 
on  Metabolic  Activity  in  Ca^sioiica  Xamachana 
Bigelow:  L.  R.  Cary,  Department  of  Bioh^Qr, 
Prineeton  Unitersil^,  and  Dapartaient  ai 

ariae  Biology.  Carnegie  Inatitutiain  of  Wash- 
iii^rton.  Muscular  activity  is  a  relatively  xm- 
important  factor  in  determining  the  metabolic 
activity  of  Ooinopta. 

New  Evidence  in  Regard  to  Ae  IntUhOUlf 
of  ITumati  Tijprs-:  Franz  Boas,  DopartBHaut  Of 
Antliropolni^y,  Colurnlnfi  University. 

A  JRei'isittn  of  the  Atomic  Weight  of  Tin: 
Oregoiy  Pavl  Baztsr  and  Howard  Wsnwr 
Starkweather,  Coolidge  Memorial  Laboratory, 
Harvard  University.  The  value  Snsll&708 
(C1  =  S6.457)  ia  found. 

Fmr&ttr  8*»di«»  of  Kofw  Condwstitm  In 
Oaatiioipea:  Alfred  Qoldsborough  llaysr.  De- 
partment of  Marine  Biology»  Ctemflgia  Insti' 
tution  of  Washington. 
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The  Earliest  Fresh-Waier  AfUumpoiB: 
Charles  Schuchert,  Peabody  iruseuTn,  Ynle 
Umvenitjjr.  If  the  eurypterids  and  limulids 
tiMe  in  fnak  water  we  can  eixi^ain  why 
they  and  the  terrestrial  aoorpions  do  not  pass 
thrnnjyh  a  cruatacean  Ptajjc.  It  may  well  be 
that  the  trilobites  retaining  the  uauplius  stage 
do  not  give  rise  to  these  stocks.  We  may  look 
for  tids  ancestral  stock  in  one  still  more 
primitive,  wtiirh  seems  to  have  permanent^ 
inva<ied  the  rivers  of  the  land  oithor  in  Pro- 
terozoic  tinie  or  in  Walcott's  Lipalian  time. 

OlterffoHont  upon  Tropical  Fithoo  mid  Jn- 
ferences  from  their  Adaptive  Coloration: 
W.  H.  Lonprley,  Goucher  College,  Baltimore. 
The  observations  here  presented  undermine 
many  apeenlnthe  explanations  of  animal 
eokiation  in  terms  <xf  natural  selection. 

Report  of  mpet inpr?  of  the  I^ational  Research 
Gooncil  and  of  its  Executive  Ck>mmittee. 

jUUbese  Ij  Ueat.  Oolonel  Geo^  O.  E(qni«>f» 
on  Scientific  Research  for  National  Defense  as 
IDustrati^d  by  the  Problonis  of  Aoronautics. 

Research  Grants  from  the  Trust  Funds  of 
tiie  Aaedemy. 

Report  ti  the  Autumn  Keeting. 

We  mny  siimmnrize  the  artiolos  in  Volimie 
2  of  the  Froceedings  as  follows:  Mathematics, 
20;  Astronomy,  29;  Physics  and  Engineering. 
SS;  Ghenustiy,  15;  Geology  end  Peleontol- 

ciTT,  inclndinp:  Minrrnlocy  nnd  Potmlo^'y,  3f?; 
P>otany.  9  (see  also  Geneties)  ;  Zonlofjy,  includ- 
ing General  Biology,  20  (»ee  aliio  Genetics); 
Genetic^  10;  IPbjmAigj  and  ^tboIosT*  IS; 
Anthropology,  10;  Fiiydiologr,  4;  a  total  of 

Ipn  articlt-s. 

The  division  of  these  articles  between  mem- 
bers of  dw  Acedamy  and  noiMiMmbfln  ii  6S 
and  ISS,  nqieotifely* 

The  list  of  institutions  which  have  coiitrib- 
utcd  three  or  more  articles  is  as  follows:  Har- 
vard, 81;  Carnegie  Institution,  29,  divided  as 
IbHowb;  Solar  Obserratofly  19,  ICarine  Biol- 
ogy 3,  Station  for  Experimental  Evolution  3, 
all  other  department*  4;  University  of  Chi- 
cago, 12;  Johns  Hopkins  University,  11;  Uni- 
versity of  Oalifomia,  7;  Yale  University,  7; 
BruMwfeon  Vmnowity,  8;  Heine  Agrienltnnl 
ExperiiiMnft  Statioi^  6;  Btowh  UnivefsHy,  9; 


Mni^sachnsetts  Institute  of  Teehnology,  6; 

IT.  S.  Geologioal  Survey,  4;  University  of 
Illinois,  4;  Smithsonian  Institution,  4;  Rocke- 
fdler  Institution  for  Medical  Research,  4; 
CXMemtomo  Naeiooal  Aigeatinc!,  8. 

Edwin  Bidwell  WnMar 
Mass.  iNSTmrrK  or  TiOHHOUMTf 
Cambripos,  Mass. 


NOTB8  ON  IIBTBOROLOOT  AND 
CLIMATOLOGY 

EVArORATIOK  MKASUBSMENT 
Loss  of  moisture  from  plant  and  animal 
surfaces  and  from  the  soil  inter^ta  the  plant 
phyriologisti,  plant  and  animal  eoologiflta^ 
and  students  in  agriculture  and  for^try;  but 
evn  oT^ition  from  a  free  water  surface  appeals 
to  irngatiou  and  hydraulic  engineers.  On 
thie  aooonn^  a  type  of  instmnneiit  eatiafaetory 
to  the  one  group  will  not  meet  the  require- 
ments of  the  other.  Although  the  rate  of 
evaporation  depends  primarily  on  temperature 
wind-reloeity,  Inunidityy  it  is  a  function  of 
tiie  nature  of  the  atmometer  as  well.  For  in- 
stance, the  size,  shape,  material  and  color  of 
th^  pan,  the  height  of  the  projecting  rim,  and 
ssdiment*  oakv  and  dfliith  of  Ae  water,  and 
the  natuie  of  the  evapoiating  surface^  effeeta 
strongly  tbe  evaporation.  This  being  the  oea^ 
Dr.  B.  E.  Livingston 

The  ratio  of  tbe  rate  of  tbe  evaporation  from 
one  kted  ef  atiBflnslsr  pea  to  tiwt  tton  iwffftsf 
kind  remains  constant  only  for  some  single  set  of 
luixoondiiig  eonditioiu.  Thus  the  evaporattoii  rate 
any  attnometer  varies  with  tbe  relation  lie* 

twecu  tbe  internal  coinfilex  of  conditions  (nature 
of  the  instrumsBt)  and  the  external  complex  (the 
lamnmaiBg  sonditioas  of  the  atmosphere).  .  .  . 
Tbo  exposure  of  several  evaporating  sorfaees  most 
be  alike  if  tbeir  readings  are  to  be  comparable. 

Tlic  readinps  of  one  instrument,  thereforSk 
can  not  be  reduced  to  terms  of  another. 

Although  many  eraporadon  obMrvfttions  of 
various  sorts  have  been  taleaai  in  the  United 
States**'  this  laok  of  eompaiabilily  pveventa 

"  Mo.  Weather  Jlev.,  41i,  pp.  126-131, 1915,  "At- 
mospberie  Inflnenee  on  Evi^ration  and  Its  I>i- 
lest  MsaanNDsnt." 

■ST.  BnsBsn,  "Dwglk  et  BfaporaHoB  ta  the 
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tiie  construction  of  an  aeeonte  chart  xxsixig 
t)'*^o  data.  It  is  pleasing,  on  thi?  account, 
tiiut  Dr.  Livingston  ia  distributing  standard- 
ised ponnia  dap  cop  fttmonketen*  and  lhat 
Hm  Weather  Bureau  has  adofitod  «  standard 
evaporation  tank.  For  special  purposes  at  a 
given  locality  any  type  of  atmometer  which 
AUa  tha  aaed  is  best  Thus*  to  datanttina  tiw 
evaporation  from  a  reservoir  surface,  sevanQ 
floating  pnn<»  are  tiscd;  for  tlic  stuily  of  evapo- 
ration, as  afiectiuj;  plant  transpiration,  some 
lom  ol  irater-iznpregnated  paper  or  a  porous 
day  mzfaoa  ia  to  ba  dioaen;  and  for  soil 
crnporntioo,  a  box  or  pan  of  moist  aofl  is 
logical. 

The  po«ma  clay  cup  atnunietar,  ftn*  m^f 

gastad  by  Babinet  in  1848,  moiUfied  by  Living- 
ston, Shivfi  and  W.  L.  Tower  and  ag^niii  by  Liv- 
ingston, is,  in  its  present  form,  a  spherical  clay 
cup  SO  mm.  in  diameter  or  a  clay  plate  T7  mm. 
in  diameter  attaehad  to  a  botda  of  distilled 
water."  Capillary  attraction  keeps  the  oiip 
full  of  water;  and,  \v}ien  it  rains,  the  water  is 
prevented  from  entering  the  instrument  by 
ipffant  ot  an  inganioiia  momny  atoppar  m  a 
b^d  of  the  feeding  tube.  This  instrnmeTit  is 
adapted  e^^pecially  to  studies  of  phint  and  ani- 
mal evaporation.  The  etlect  of  the  sun  can  be 
meaanfad  by  aqposiag:  a  blaek  and  a  white  bvlb 
aide  by  aide.  Frequent  standardization  is 
necessary,  although  washing  reduce^  tbo  upM. 
It  can  not  be  operated  in  freezing  wcalliur; 
but  tiiis  is  no  dsawbabk  for  most  plant  atodias. 
The  atmometas  ia  so  aompact  and  inconspicu- 
ous that  it  can  ba  eipoaed  with  aafety  almost 
anywhere. 

The  Weather  Bureau  atandaid  ia  a  galvan- 
ized open  pan  four  fet't  in  diameter  and  ten 
inclios  de<^r.  which  is  kept  clean  and  filled 
with  water  to  a  depth  of  more  than  seven 
inabas.  The  top  of  the  pan  is  some  sixteen 
inehas  sbova  the  gionnd.   With  tiia  evap- 

oratinfT  pan  anemometer,  rain-pnugt?,  and 
maxinmni  and  niininuiin  lhormom*jt*jrs.  When 

United  Statea,"  Uo.  Weather  Sev^  16,  235-238, 
U8S.  B.  B.  Uvtagstea,  "A  8tn^  of  the  Bda^ 
tion  hetwoon  Summer  Evaporation  Intensity  and 
Centan  of  Plant  Distribution  in  the  United 
9Ubm,'*  rUmt  ll»  SOMN,  1911. 

ttBanrfl^  H.  &,  ZLL,  pp.  87»^r4»  1918. 


set  up,  the  whole  station  is  sunevndsd  witli  • 
substantial  wire  fenee.  By  means  of  a  still 
well,  and  a  micrometer,  the  depth  of  the  water 
ia  vesd  avavy  day  at  about  7  looal  timet 
All  water  siurface  atmometers  are  subject  to 
the  disadvantages  (1)  of  wind  netinii  which 
dtangea  the  form  of  the  surface  and  may  blow 
soma  of  tiia  water  oat,  (2)  ol  flia  iplaah  of 
saindvopSk  and  (8)  of  the  interfeienoe  of  aai- 
mnh,  bird?  and  insects.  Furthermore,  the 
water  caught  in  the  standard  eight- inch  rain- 

gauge  is  not  neaassarily  tbaaamaaa  tibal  aa«iM 
in  the  tank.  With  all  these  aR«t%  it  saeraa 

a  mistake  to  carry  the  refinement  of  msaanra- 
ment  to  the  thousandth  of  an  inch.^* 

While  the  results  of  the  porous-cup  ubaorvar 
tifloa  and  ttiose  from  the  evaporation  pans 
can  not  be  used  tfiRother,  each  in  the  course 
of  time  will  yield  data  sufficient  for  the  con- 
struction of  the  first  reasonably  accurate 
•vapoiation  mapa  of  tba  United  StslesL 

EXTEKSTONS  OF  THE  WEATJIKR  BtTtRAf  SERnCH 

Out  of  the  $81,210  increase  in  the  appropria- 
tions for  the  Wealihar  Bonan  lor  the  enrrent 
fiaoal  year,  160,000  baa  been  designated  for  ex- 

tension.-*  of  the  serrire.  The  largest  item, 
$30,000  is  to  be  applied  for  the  increase  in 
weather  reports  from  the  West  Lidies  and 
Oentral  America.  It  is  piobable  "fiiat  aome  10 
new  stations  will  be  establiHhcd,  and  that  closer 
cooperation  between  the  Weather  Bureau  and 
the  meteorological  services  of  Cuba  and  the 
British  colonies  will  be  eflbeted.  Utiiesa  plana 
are  carried  out  there  will  be  about  twice  as 
mnnv  stiitions  in  this  region  reporting  twice 
daily  to  ^e  Central  Office  during  the  hurricane 
season,  June  1  to  November  M  Tba  ahippine 
using  the  Panama  Canal  will  ba  most  bene- 
fitod.  Purine:,  and  for  a  few  years  after  the 
Spanish-American  War,  the  Weather  Bureau 
maintained  a  service  almost  as  OKteosive  as 
that  now  planned. 

$10,000  is  to  be  used  for  more  complete 
Mganization  of  the  weather  observation  work 

i*T\.n1('l,  B.  C,  ••Instructions  for  the  Installa- 
tion and  Operation  of  Class  'A'  Evaporatiim  Star 
tloBs/'  Otteatar  laetnuaaat  dlvlsiaa,  191^  W. 
B.  No.  SB9|  8vDf  96  pp. 
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in  Alaalau  JunMni  it  to  beoome  •  legvlar 

Weather  Bxireau  station  and  climatological 
section  center.  Not  only  will  the  climate  of 
Alaiika  become  more  fully  known  but  also  it  is 
tiKMielit  g«n«nl  weatiior  and  stonD 

forecasts  for  the  United  States  will  be  helped. 

Another  $10,000  is  to  be  used  in  extcndini? 
the  river  and  flood  and  thd  frost-warning 

The  Weatliar  Binean  Itas  recently  announced 

a  new  civil  servicn  pxnmiiiution  dcrsifrnccl  jirin- 
oipally  for  college  graduates  who  are  compe- 
tent to  casty  on  wnoitific  investigation.  The 
initial  aalaxy  is  |1360  a  year. 

Ohaklu  T.  BaottBB 

Tau  Oouj» 


SPECIAl,  ARTICLES 

SXnCtttMBMTB  WITH  TRC  fOUOkVLT 

PENDULUM 

1.  Inirnductory. — In  view  of  the  relativelv 
large  angular  velocity  of  the  earth,  it  shoiUd 
\»  ponible  to  exhibil  tfaii  rotation  br  aid  of 
the  Foncault  pendtiltmi  in  a  few  minnta^  and 
this  in  .^uch  a  way  that  reasonably  aoeODato 
quantitative  results  may  aH>ear.  Aa  tiw 
pendulmn  partakat  of  the  rotation  of  the  earth 
it  ii  not  laaaible  to  attach  mirrors  to  the  bob, 
even  if  this  were  useful.  It  is  tK]uall,v  clenr 
that  the  combination  of  a  horizontal  pendulum 
and  a  Foucault  pendulum  at  its  end,  or  of  a 
large  pivoted  boknae  bean  with  two  idantioal 
pendulumrt  at  its  ends  will  lead  to  no  sohition 
of  the  problem.  In  the  followinjr  note  I  shall 
£^ive  the  retiultii  of  au  optic  and  of  an  electric 
mathod  whioh  I  leoaiitly  had  oeoaaton  to  teat 
and  which  may  interest  the  reador.  A  few 
remnrk^  will  alao  be  made  oo  an  earth  inductor 
pendulum. 

8.  Afpofoim,    Tho  qoaation  is  obTionilr 

solved  if  the  swing  of  the  pendulum  ia  re* 
garded  with  a  distant  telescope  with  nn  ocnkr 
xnioromfiter,  sighting  in  the  plane  of  vibration. 
Tha  etiaiTalflnt  objective  nanlt  may  be  ob- 
tained if  as  in  Hg.  1.  a  lena  L  (not  too  strong') 
is  placed  near  tho  pendulum.  The  string  at 
re«t  C  i«  to  he  at  the  conjuiyato  focal  di?tanco 
u  to  the  distattce  v  of  the  screen  8  from  the 
lena.  Tha  string  nniaft  ba  stnmffly  iUnminatad 


by  a  Kamst  burner  Jl^  or  sunlight  or  tiw  Uke^ 

and  the  arc  of  vibration  ah  or  cd=D  must 
not  be  so  large  an  to  seriously  throw  tho  image 
m  of  the  string  at  S  out  of  foc\is.  A  lens  of 
foeal  distsnae  of  about  00  on.,  for  a  awing  D 
(double  amplitude)  not  larger  than  30 
does  very  well.  If  iS  is  about  at  6  meters  u 
will  be  somewhat  short  of  70  cm.  The  p^- 
dnlum  bob  should  obTioosly  be  haaT7  (9~6  hg*) 
and  die  string  Ion?  (4-5  meters)  so  that 
viliTiti'-n  may  ho  slow  (jwriod  4  seconds  or 
more),  air  currents  ineffective  and  observa- 
tion at  8  easy. 

The  Tibration  is  started  with  tiia  are  a(  in 
the  direction  of  tho  optical  cent^^r  of  //,  or 
otherwise  the  lens  is  so  placed.  In  this  case 
the  image  of  the  string  is  stationary  at  m  on 
the  sereen.  Of  oonrse  lateral  vibration  and 
rotation  of  the  bob  around  the  string  as  an 
axis  must  he  Berupulously  avoided.  This  is 
easily  done  by  letting  the  bob  fall  from  a 
lateral  hitehing  eord  with  one  hand  after  all 
vibration  has  b^n  checked  by  the  loose  fingers 
of  the  other  hand,  and  the  imajsre  is  at  m. 

The  image  m  soon  begins  to  vibrate  tU^IA 
and  left  more  or  more  folly  on  tha  aereen  8 
and  after  the  earth  has  rotated  over  the  angle 
$,  the  point  c  ig  replaced  by  the  elongrations 
dd"  and  the  point  m  has  expanded  into  the 
elongatfams  at  a  diatanoe  m  apart  With  a 
swing  of  D^M  cm.  originally,  iba  diatanoe  « 
increnscs  to  nearly  5  em.  in  5  minutes,  or  about 
1  cm.  per  minute  with  the  dimension  of  pen- 
dulum and  lens  given  above.  The  rate  falls 
off  because  the  axe  D  dimfnfshaa 

8.  Equation. — Fig.  1  shows  that  if  f)  is  the 
atigle  of  rotation,  for  the  dtBtaueo  t  between 
the  elongations  at  the  screen  8  and  the  double 
awing  of  pendulum  cd^X>,  and  if  the  oon- 
slant  ha4t/a«  appronmats]^ 

remembering  that  the  angles  ^  at  c  remain 
small  and  are  inittaOy  neaily  tha  same  aa  at 

the  center.    Furlihannora  with  tfie  same 

approximation 

(2)     e  -  e'il  +  Di'2h)  =       -  D^iAir-)(xlD), 

Hence  after  reduction  if  the  rates  per  hour 
be  dotted 
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The  term  in  D  increases  rapidly. 

Anodur  ivgraadiiMtion  whieh  it  periiaps 
•qpwDgr  good  U  modi  simpler.  This  oonaists 
in  refirardin^  the  nnf?lc  0  as  tho  mMB  ol  ^ 
and  ^'  in  Fig.  1 ;  whence 

$  -  kxlD.  (4) 

Here  k  is  constant  and 


«/4  D\ 


(5) 


Tshus  M>  obteinad  am  oBaallj  too  laiBtt  and 

increase  in  the  lapte  of  timflk  ulums  valuM  of 

equation  (3)  decrease. 

4.  Experimental  Reduction. — The  difficulty 
in  oomoting  Hie  MoUa  in  »  by  the  eqnetion 
given  mekeo  it  derinUe  to  itandardice  the 

apparatus  directly.  This  may  be  easily  done 
by  aid  of  a  horizon tnl  arm  AA,  Fig.  2,  carry- 
ing two  £ne  vertical  wires  t,  «'  at  a  distance 
2>b8S  em.  (average  are  above)  apart,  rotating 
around  an  axis  C  over  a  graduated  circle  (not 
shown).  Tho  nxis  C  is  to  coincide  with  the 
string  of  the  peudulozn,  Fig.  1,  and  the  lens  L 


to  correspond  as  before  to  the  conjugate  focal 
dlataneaa  «  and  eu  In  ttis  way  the  angle  $  is 
diraotly  dotenoinad  in  tsms  of  x  at  the  screen 

S,  apart  from  all  optic  considerations.  For 
the  dimensions  given,  s  and  «'  are  adequately 
fociised  at  S.  The  data  show  that  within  an 
ani^  laia  than  10*,  $  may  be  regarded  ae  pae- 
portional  to  »/D. 

This  method  reproduces  the  actual  condi- 
tions under  which  pendulum  observations  are 
made  and  tiiare  aeema  to  be  ne  reaaon  for 
calling  the  result  in  question. 

Another  method  consists  in  findin^r  the  mag- 
nification by  placing  a  millimeter  scale  at  C, 
Fig.  1»  and  measuring  its  image  s  at  8. 

Both  these  methods  have  an  advantage,  as 
they  atiinit  of  redncinsr  the  individual  x,  D 
Tallies  to  $  values,  without  requiring  differ- 
entia] ooeffioieuts. 

6.  Oh»0rvaiion$. — ^The  first  experiments  were 
made  with  an  ordinanr  phimb  hob  fuimewhat 
lighter  than  a  poimd,  swinging  from  a  silk 
tiirsad  over  4  motors  long.  Tkir  reanlta  vrars 
obtained  but' tiie  light  bob  is  not  always  trust- 
worthy. An  example  which  must  suffice  here 
is  given  in  Table  I.  for  an  unnecessarily  heavy 
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pflndnliim  bob  (4  kg.),  Mwang  from  a  lihiii 

brass  wire  (diameter  .7  mm.).  Mf>a!;ureomti 
were  oontinued  througfaool  35  minuteB. 

CABUI  X 

Pendulum  Observation 

flftionaTj  lens,  focal  dirtanco  60  cm.;  diameter 
IB  en.  Bob  4  kg.  oa  httm  irire.  (1)  Experi* 
mentally  $1  =  1"  equivalent  to  2^  =  3.8  em.  for 
I?  =  25  cm.  (2)  Exporimentally  Ji)«,  =  l  cm. 
equivalent  to  x  =  9  cm,  for  X)  =  25  cm.;  .?o  = 
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#t  frimi  direct  measurement  of  #  and  «. 

^  Croui  dlnek  Bommnieiifc  of  ■ui(piifl6iiUMBi 
#  at  u  and  x  at  r.  0^  +  ^'  by  the  general  equation 
<8)  18.  Bj  equatiaa  (6),  «=:10.i*  and  9.9%  f 


The  results  for  (computed  from  the  direct 
tfrdnatioii  of  0,  §4)  and  for  ^,  (computed  from 
duQflt  measurement  of  nmpmification  §4)  are 
practically  idftntiofil.  The.«e  data  for  0  dc- 
orease  in  tbe  lapse  of  time,  definitely.  In  part 
diu  may  be  ascribed  to  an  insufficiently  aoea> 
rate  eetimate  of  the  ars  D  of  the  pemhifami, 
for  which  a  value  derived  from  the  logarithmic 
decrement  might  witli  advantage  have  htn-n 
substituted.  The  high  initial  value  is  iu  part 
to  be  aiMMnated  with  aa  inoorreot  initial  sera 
3ut  it  is  also  probable  that  aome  aeeaedary 
^ffturbancc  19  developing  and  raperinpoeed 
an  the  data  for  the  ^u'th's  rotatiou. 

The  vahie  of  0  found  from  the  equation  (4) 
IS  given  in  tiie  second  part  of  Table  I.  with  the 
iTiPfln  data  nmn],  for  tie;  first  four  obftcrvations 
taken  in  pairs.  It  ia  of  about  the  same  order 
aa  the  othera  and  alao  gives  piomiae  of  do- 


6l  Tk9  TibnUng  Lnu  Pendulum.— To  in- 

crease  the  mapmificatlon  indefinitely,  i.  c,  to 
exhibit  the  rotation  0  in  ahorti't  time,  it  will 
be  neoesaazy  to  xise  the  Lena  L,  Fig.  3,  as  the 
bob  of  e  pcmdnlimi,  awnng  dooUy  bifiiaily,  m 
in  some  similar  manner,  but  in  such  a  way  as 
to  have  the  same  period  as  the  Foucaxilt  pendu- 
lum, B.  Am  the  hi^r  suspeu^iou  is  still  liable 
to  'vibrate  laterally  it  ia  unsuitable  lor  tins  and 
other  reaaoBSi  It  was  therefore  replaced  by  a 
massive  compo^ind  pendulum  LT,  Fig.  4,  about 
a  meter  long,  weighted  above  with  1.5  or  2  kilo* 
grama  to  leeure  aa  long  period  aa  that  of  liie 
Foucault  i>enduliun  (4  aeeonda).  The  steel 
knife  edge  at  K  should  rert  on  a  hon'zont.al  flat 
brass  fork  i^,  as  it  will  be  ne<-et*.'»ary  to  rotate 
the  pendulum  slightly  around  its  longitudinal 
axie  £3*  in  lite  adjuatmenta.  The  wd^ta  W 
are  between  aoreir  boita  to  regulate  the  period. 
The  lens  L  used  was  nn  ordinary  photngmphTC 
bullseye  lens,  10  cm.  in  diameter,  quite  thick 
and  with  a  focal  diBtanc^  of  about  10  cm. 
The  magnifloation  ma  between  62  and  85. 

As  the  distance  between  B  and  L,  Figs.  8 
and  4,  is  but  10  cm.  the  weigrhts  W  interfere 
with  the  string  for  large  arcs  of  vibratiout  D. 
This  would  have  to  be  modified  in  a  leotnie 
Mppuatna,  for  initanoe  by  doubling  the  lens 
(condenaer  douUet)  or  by  forking  the  weights. 
Furthermore  the  vibrations  of  L  die  down 
more  rapidly  than  those  of  B.  Since  however 
the  pflndalnm  L  ia  weiglted  abovi^  tiiase  ia  no 
difflenltr  aeoeleimting  the  lena  L  eautiouflly 
witib  the  fingeta  vhen  neoeaaaij  befioie  obaer* 
Vation. 

In  adjusting  the  apparatus,  B  must  first  be 
qnitoctreat  The  paadulum  2#  ia  then  started, 
and  il  the  image  of  the  wire  of  B  vibrates  on 

the  screen,  the  lens  L  is  to  be  rotated  on  its 
longitudinal  axis,  by  successive  trials,  until  the 
image  is  stationary.  Hence  the  arc  traced  by 
the  optical  center  of  L  peases  throng  the  wire 
of  die  Foucault  pendulum.  B  is  now  to  be  de- 
flected as  above  and  held  UTitil  the  image  of 
the  wire  is  still  fixed  in  the  same  place,  after 
which  B  is  released  widi  the  two  pendulums  in 
Step.  These  operations  snooeed  mmoh  essier 
tiisn  would  be  eapaoied. 
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The  results  obtained  with  this  apparatus  are 
eesoiitially  cxhtbitional.  Thu3  far  SO-minutR 
intervals  il  x  ia  the  mean  arc  on  the  screen  « 
and  D  the  mean  cwing  from  wldeik,  lor  tlte 


TIM           {  Ht 

• 

30  D»n  

30  cm. 

11  cm. 

30  ruin  

  60  cm. 

60  cm. 

10  cm. 

tna^ifieation  60,  the  angles  5  =  9.6"  and  11.6° 
roughly  follow.  Aa  the  x  is  eqiiiTalpnt  to  2  Ptn, 
per  minute  for  the  swinir  D  =  10  cm.  this  im- 
plies 5  om.  par  miinite  for  tiio  wnal  mnag  of 
S5  cm.  Tho  cmwtunent  is  ther^ore  striking, 
but  the  necessary  interforonccs  make  it  un- 
trustworthy for  absolute  ralues  of  $.  Under 
all  drcumstonoea  care  must  be  taken  that  the 
lena  vibrates  iridioat  di^iaeing'  <ha  imago  of 
tlio  p<Mi(liilum  wire  (at  rest),  both  ut  the  be- 
^nuiiiitr  and  at  the  end  of  the  experiment. 

7.  Electrical  Methods. — The  preoediug  meth- 
ods are  ossentiaUy  edubitional,  sinoe  the  msaa- 
urements  are  made  from  images  out  of  focus. 
It  seems  possible  however  that  by  the  use  of 
the  following  electrical  device  a  method  of 
predion  might  eventually  be  erohod,  tikough 
thb  u  not  attCBopted  in  the  present  piqiar.  In 
all  the$»e  eases  the  pieuduluni  l«b  is  a  massive 
cylindrical  magnet  weighing  .8  kg.,  20  cm. 
Jong  and  86  cm.  m  diameter,  with  its  axis  in 
the  prolongation  of  the  string  and  its  ixorth 
pole  downward.  Tho  bob  i=!  to  l)e  additionally 
and  symmetrically  weighted,  its  arc  of  vibra- 
tion is  along  PP  in  Figs^  6  and  0.  In  case  of 
the  fMrmer  four  identical  ooila  B,  Sf,  II,  ts,  on 
a  wooden  core  about  6  cm.  square  were  placed 
symmetrically  to  tho  line  VP  and  just  below 
the  magnetic  bob.  The  currents  induced  in  £ 
and  Bf  are  gnided  to  oonnteraet  'ttiosa  in  £  and 
V  in  an  otherwise  continuous  circuit,  so  that 
the  fralvanomete'r  at  Q  indicates  the  differen- 
tial current.  If  tho  system  RB'LU  is  sjmr 
natrioaltoPPthooiirMBtin<7isaeio.  IIPP 
deviate  to  PP'  tihe  cuirent  in  RR'  will  be  in 
excess.  The  zero  may  then  be  restored  by  ro- 
tating RR'LL'  unta  PP  and  t'F  coincide. 
This  and  other  methods  wem  tested,  hot  a 
more  el^ant  cksign  is  given  in  Fig.  6  in  which 
CC  ia  a  long  ooil  with  strands  o£  wire  wound 


in  the  direction  of  the  original  arc  of  vibration 
PP.  The  eoil  whieh  I  used  was  about  30  cm. 
long  wound  on  a  square  wooden  core  6  X  5  eq. 
cm.  in  cross  section,  with  •  lasers  of  84  tnnia 
each  of  copper  wire  .8  mm.  in  diameter.  The 
terminals  of  the  ooil  lead  to  tlie  p::ilvanoniet<?r 
Q,  an  astatic  instrument  (preferably),  with 
minor.  The  eoil  OC  widi  the  pointer  p  most 
bo  capable  of  revolving  around  a  vertical  axis 
at  a,  over  the  fixed  graduat^^d  circular  plate 
TT  for  the  measurement  of  the  angle  B  in 
Standardizing  the  inatrmnent 

It  ia  obnous  that  so  long  as  the  pendulum 
vibrates  in  tl"'^  rlnne  PP,  the  induced  electro- 
motive force  is  uormal  to  the  strands  oi  wire 
and  the  current  at  0  ia  setow  When  the  vibra- 
tion is  oblique  along  P'F  fm  instaiMWN  tiicn 
is  a  component  electromotive  furc^;  along'  the 
strands  and  the  current  at  0  increases  rapidly 
with  6'  li  the  period  of  the  needle  is  about 
equal  to  that  of  tiie  pendidam  the  anangaBtnnt 
is  quite  sensitive  and  an  image  of  a  Nemst 
filament  reflected  from  the  mirror  of  the  needle 
soon  oscillates  across  a  distant  wall  or  soreeo. 

To  obtain  the  eurrent  am,  the  magndie  bob 
must  osoillate  strictly  in  the  vertical  plane  PP. 
Any  cross  vibration  or  elliptic  oscillation  at 
once  develops  marked  currents.  Moreover  in 
the  oonrse  of  time  it  ia  eartwansly  dtfflcwH  to 
obviute  the  doralopment  <>f  theee  cross  vibra^ 
ticms.  Tliey  would  arise  if  the  bob  rotltos 
around  its  own  axis,  since  rigorous  rotational 
symmetry  is  rarely  attained.  Thsj  would  alao 
arise  in  the  rsaotion  of  induosd  comoois  om 
the  magnetic  ixde. 

The  following  is  a  tyjiical  cxj)eriment  among 
umuy  results.    A  galvuuouieter  with  a^itatie 

nced^es  was  adjnated  bj  aid  <rf  tfirse  astisiaing 

magnets  placed  symmetrically  below  and  oa 
the  sides  of  tho  needle  (strengthening'  the 
earth's  £eld)  until  its  period  was  decreased  to 
4  seoonds*  nearly  identioal  wiQi  that  of  tba 
pendnlum.  In  view  of  tfaia  xdatively  strong 
ma^rnetlo  field,  the  needle  was  practically  free 
from  damping  rcriigtuuces.  Tho  experiment 
was  very  striking,  for  with  an  arc  of  vibration 
D  between  80  om.  and  »  am.»  the  TibBStion  of 
the  image  of  a  NflKMl  fiMMot  *at  fbal 
iJD—WS))  iaorsaaed  over  S  em.  per  miuBlsti 
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Table  2  and  T'\g,  7  is  an  exhibit  of  the  data 
obtained  when  the  plane  of  the  pendulum  vi- 
bration passed  through  the  plane  of  the  coil^, 
*  dmnging  from  negalive  to  votitivd  Taloefl. 
Unfortunate  the  undamped  needle  does  not 
stop  vibrating  when  the  iiitensity  of  the  induc- 
tive impulse  ia  reduced  to  zero;  otherwise  the 
Ntatioii  of  the  earth  mi^ht  be  diieetly  read 
off  at  p.  Fig.  6,  by  rotating  the  coil  on  a  tan- 
fTPnt  ?crpvr.  The  reduction  factor  F  in  $  =  Fx 
Tas  measured  for  3  anu:  At  J[)=s24  cm., 
«B.OM^  at  2>»14  cm.,  e^^JUffl"  and  at 
D  =  B,^  tf^B  ,1X1*1  eugtaajtuudad  xaapao* 
tivalr  to  «b1  em. 

CAHX  It 

ZiMlff0aI  FtnMtum  M^gfttry 

•  =  Fx — -.5'  cylindric.il  ma^ctic  bob,  length 
20  cot.,  diam.  2.5  em.,  mass  800  grama.  Long 
•quare  coil,  6  layers,  34  tttns  oaeth,  80  em.  long,  5 
em.  broad,  0  em.  high  within.  Bob  and  astatic 
Beedk  of  galvaaooMter  with  aijiialiTOiiiaed  p<tiod 
of  4  sec 
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For  oQnat  area  D  the  radnotioai  laotor  F  waa 
interpolated.  When  at  ia  negatiTe^  the  arcs  x 

are  in  excess?  of  the  elpctromotivo  impulses 
which  are  decreasing  toward  zero.  When  x  is 
positive  the  aroa  are  in  defioieiloy  of  the  in- 
ntwaiing'  impulMa  due  to  the  rotation  of  the 
earth.  Hence  an  tmdamped  needle  does  not 
come  to  rest  and  in  Table  IT.  and  Fig.  7, 
6  =  0'"'  at  ^  =  2  miu.  was  interpolated  (parea- 
tiiena)  from  tiie  subaeqnent  8  data.  Thia 
makaa  tf— JF«  —  .5*,  beginning  with  t=6 
tain.  The  fluctuations  of  G  are  dii«  tn  the 
rough  measurunent  of  D  and  the  currespond- 
ingly  rough  value  of  the  nAxBGan  faster  F 
and  are  quite  aa  good  as  anticipated.  Sven- 
toallj  tiia  daeieniaDt  of  «  due  to  daoreaaing 


arc  D  must  begin  to  approach  the  ilMVHMntB 

due  to  the  earth's  rotation,  whereupon  x  will 
be  stationary.  This  seems  to  happen  after 
46  m.  in  Table  IL 

Again  if  the  radnotion  flMtor  J'  of  x  is  taken 
constant  throngrhout,  the  results  sliow  the 
rapidity  with  which  the  $  values  fall  ofF  even 
after  10  mtnutee.  Tbna  it  aeenia  that  a  oom- 
povnd  pendulimi  on  knife  edges.  Fig.  4,  with 
the  magrnetic  hob  similarly  placed  to  the  ooil 
must  be  used  for  standardization. 

In  otiier  aeries  experiments  the  redoetion 
from  X  ta  $  «aa  made  linearly,  the  ooiutaiiti 
bcinp  a  mean  approximation  from  a  direct 
mea.surement  of  x  and  9.  This  however  is  the 
real  difficulty  of  the  method  aiid  it»  far  from 
aatiafaetoiy  owiiig  to  the  development  of  qmw 
vibrations. 

In  the  final  results  the  ease  of  a  core  of  4 
iron  plates  (each  18  cm.  X  cm.  X  cm.) 
plaeed  egnmnetrieanbr  wiHiin  Ae  eoU  waa 
tested.  In  view  of  the  breadth  of  these  platea 
and  the  weipht  of  the  pendul\im  there  was 
supposed  to  be  no  danger  from  induction. 
The  aenaiti'TOiiesB  (aoale  at  4  metera)  waa  tiraa 
iiienased  to  an  initial  growth  of  «s5  cm. 
per  minute  of  earth  rotation.  It  would  have 
been  larger  if  the  periods  of  pendultim  and 
needle  had  been  aa  nearly  llie  eame  aa  bcdEora. 
Hera  I  fomid  roughly  9a^K(J10— 
,0OS5iy)x  and  it  wa.i  interestincr  to  not«  that 
for  the  last  data  the  term  in  Dx  had  passed 
through  a  maximum.  Hence  the  increments 
of  «  are  mneih  redaoed.  If  the'  logarithmic 
decrement  is  used,  $  =  CiO(a  —  hD,c*-''^)x  de- 
grees per  hour,  follows,  where  a  and  h  are 
the  constants  given,  D  =  27,  c  =  .896.  Greater 
amootimem  is  iShm  obtained,  hot  the  real  diffi- 
edty  whioh  resides  in  the  oonalBiitB  »  and 
is  left  untouched.  Finally  one  may  note  that 
the  data  with  a  plate  iron  oore  in  the  coil  were 
apparently  as  good  aa  thoae  obtained  without; 
for  the  oorreetion  ooeBciente  whidi  indieate 
the  growth  of  cross  vibrations  were  actually 
larger  (accidentally)  in  t^  p  abs^.-ncc  of  iron. 

8.  Short  Fendulum. —  iiio  endeavor  was  now 
made  to  oae  the  same  method  for  a  short 
pandolQm,  For  thla  purpose  the  magnetio 
cyltnds  was  twang  en  a  round  glased  fish  line. 
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To  floonfo  sn  adoQUAte  nupontUMi  tiio  top  of 

the  cord  -waa  first  passed  through  a  snugly 
fittirifx  liolo  in  a  fixed  wire  draw-i)l:itt>  and 
then  attached  to  the  abaft  of  »  atrong  fixed  hori- 
«mtelMrair,ttbonk  On  taniiiig  the  lorair  tiu 
bob  oonld  be  xaiaed  or  lowered  at  pleasure  or 
serurpd  in  nny  positinn  in  virtue  of  the  fric- 
tion of  the  screw.  An  old  Xohlrauach  g^va- 
nometor  with  eUiptio  ooile  end  •  magnetiaed 
Bteal  minor  in  a  eopper  damper  at  its  oeoter 
\Ya>  friiuul  vorv  f-frricoahlo.  By  plncinp  the 
astisiziog  inapnt't  in  (iirffrcnt  positions  with 
or  against  the  earth's  field,  the  periods  could 
be  nsefullj  varied  from  1  aeoead  to  <nm  6 
seconds. 

Pernliihnn?  I  to  1  mctrr  in  length  were  first 
suspended  from,  a  single  massive  rigid  stand- 
ard! thereafter  &om  a  gaDows  botwoon  two 
massive  standards,  carefully  braced.  In 
Tif»it}ior  ca«ii^  rras  T  able  to  fHininutc  to  develop- 
ment of  elliptic  vibrations,  however,  resulting 
eHSier  £eom  tiie  aetioa  of  the  iadnoed  ovr- 
raota  on  the  magnetic  bob  (an  effect  to  be 
anticipated)  or  from  vibrations  at  the  stts- 
pension.  I  did  not  tlierefore  attanpt  to  carry 
otit  measurements,  although  from  the  rapid 
motion,  Hie  aenetttmuaa  waa  very  marhed, 

O—M"  to  .0^"  i><T  cm.  beinp  easily 

available.  A  rotational  etft'<"t  sliould  there- 
fore be  observable  in  10  sec.  The  whole  ex- 
poriment  ia  an  intereatuD^  one^  legarded  etfter 
in  its  present  bearing,  or  as  an  illustration  of 
a  vibrating  system  of  two  dogxeea  of  freedoin, 
or  of  the  laws  of  IndtKstion. 

9.  The  BifOar  Inductor  PefMialym.— Though 
not  immediately  connected  with  tfie  preaent 
subjfx't,  the  foUoiixnncr  strikinfr  fTpfTimcnt 
uses  similar  synchronized  apparatus.  A  long 
(1-^  meters)  brass  or  copper  rod  or  bob, 
fig.  6,  u  tmuag  horieontally  fiiom  two  thin 
vertical  brass  wires  unv  attaehed  at  the  enda 
of  the  rod  and  to  the  ceilinir.  or  elsewhere. 
Theae  thin  wires  are  the  terminals  of  the 
Unchroniaed  galvanometer.  G,  and  the  braai 
rod  swings  parallel  to  itself,  cuttinff  the  earth's 
TPrtical  Tniiciictic  field,  77.,,  nnrm.illy.  The 
moan  liorizontal  ppoed,  y,  of  tlio  rf)d  may  be 
written  in  terms  of  the  maximum  speed, 
(aimple  bannonio  motion)  aa  ^^90/9  ud 


if  «  tt  the  amplitnde  of  tiie  pendtdnn,  T  iti 

period,  I  its  length,  g  the  acceleration  of  grav- 
ity, e  is  tlie  mean  electromotive  force  indooed 
and  b  the  length  of  brass  rod  (bob), 

»  X  10*  A  « 

In  zny  pendulum 

assW  ak»  »sslOO  «ak,  X^saA,  tsMO  ea^ 
whanoe 

c-8Xl<r«TOltanMil7. 
Thus  it  shonldbepoaiibletomaaanrea  with  a 

moderately  ?en?ifiTe  gmlranometer,  partic- 
ularly so  if  its  period  is  the  same  as  that  of 
the  pendolnm. 

Incidentally  one  may  obaerve  that  if  n  hori- 
zontal wire  10  meters  long  is  moved  normally 
through  the  earth's  vertical  field  with  a  speed 
of  9  Idlometan  par  minnte^  aa  on  a  flying 
machine,  the  diSamioe  of  potential  at  the 
end.-?  would  In?  over  c  ^lO-^  volte.  The  latter 
would  liave  to  be  measured  electrostatically, 
however,  with  an  artificial  earth  like  a  large 
inanlatad  oondenaer.  H  fh»  oan  be  dooe^  it 
would  suggest  a  metiiod  of  zagialonnff  tfie 
speed  of  the  machine. 

A  number  of  experi  moots  were  made  with 
the  above  pendnlmn  (Sr=4  aeeonda)  and  die 
synchronized  Kohlxaiuch  galvanomefesr*  of 
which  Fig.  9  gives  an  eTnmple.  The  needle 
of  the  galvanometer  was  not  at  rest,  owing  to 
the  proximity  of  trolley  wiraa  and  ^  astaaiaed 
aimpb  needle  Hence  the  flnctoaitionB  at  the 
two  eloTitrntionfl.  But  apart  from  this,  the 
result  is  about  x=7  cm.  betwem  elongations 
per  meter  of  length  of  the  bob  of  the  bifilar 
pendulum  and  a  double  amplitude  of  the  latter 
of  about  7)  =  40  cm.  (screen  at  4  meters).  A 
shorter  pendulum,  an  astatic  needle  and  on 
external  magnet  strengthening  the  earth's 
field  at  the  galvanometer,  would  give  amoott 
results.  D  oouId  be  mneh  inoraaaed,  etc.  It  is 
also  obvionn  thnt  a  lonp-  rectanprulnr  er>n 
similar  to  tlie  bifilar  and  on  knife  edges  could 
be  need  to  multiply  tha  effeet  of  Hm  aingia 
bifilar  eiremt 

Oabl  Biaus 
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aocnriBft  and  acaokioes 

THE  AMERICAN  MATHEMATICAL  SOCIETY 

Thz  one  hundred  and  eighty-ninth  regular  meet- 
tag  ef  Am  seeiely  iru  hdd  «t  CUhinbift  tStSnnAtf 
on  Satur«!a7,  February  24.  The  morning  efssion 
loffioed  for  the  preseotatioii  of  the  brief  list  of 
pa|NBV>  The  attendBiMe  Indhidedl  tiraiit7«dz  mem* 
fiors.  Professor  IT.  S.  "Wliito  oeenpicil  tlio  chair, 
being  relieved  by  Profeseor  Kasner.  The  coimeil 
•BBOQiiMd  tlM  itoetion  nf  fb»  f olloiifaf  pawmi  t» 
memberddjp  in  the  society:  Professor  H.  P.  Kean, 
MeHenry  College;  Mr.  Ralph  Keffer,  Harvard  Uni- 
vanity;  Mr.  H.  C.  M.  Morse,  Harvard  Univeraity; 
Dr.  r.  D.  Mumaghan,  Ric«  Institute;  ^Ir.  G.  E. 
Baynor,  University  of  Washington;  Dr.  S.  P. 
Shugert,  University  of  Pwu^ylvania;  Mr.  6.  Y^. 
Smi^  Vairtnltj  ot  miaofai;  Wt.  J.  8.  Taster, 
Univernty  of  California;  Dr.  L.  E.  Wear,  Univer- 
sity of  WMhiagton;  Dr.  H.  N.  Wright,  Universi^ 
«f  OkUfonda.  Four  applieatScma  for  admiselon  to 
membership  wero  rofeivpcl. 

It  was  decided  to  hold  the  next  summer  meeting 
«f  fbe  Mdcty  «l  Cltfvtfaitd,  OUo,  mi  Baptmber 
4-5.  The  Mathematical  Association  of  AawiM 
will  meet  at  Cleveland  on  September  6-7. 

By  the  will  of  the  late  Profewor  L.  L.  Conant, 
of  the  Worcester  Polytechnic  Institute,  who  was  a 
member  of  the  society  from  1^92  to  hia  dt^ath  in 
1916,  the  sum  of  $10,000  is  left  to  the  society, 
■obiMt  to  lln.  Conant's  life  intenet  The  will 
provides  that  the  income  of  this  bo  quest  "shall  be 
offered  once  in  five  years  as  a  prise  for  original 
imk  !■  pvve  mti\mtM«B.*'  Tbk  gmMm  gift, 

a  TioMo  monument  to  the  donor,  phouM  do  much 
for  the  promotion  of  higher  mathematical  aims  in 
many  years  the  eodety  has  eon* 
sistently  jiursueJ  these  aims,  with  a  success  far 
oatnmniAg  what  might  have  been  expected  from 
ifai  notet  fInandaT  iwouwm.  mth  greater  hmwdb 
In  the  way  of  gmanl  or  q^Wial  funds,  it  could  ao- 
eomplish  still  more.  To  anyone  who  is  able  to  give 
for  science,  the  society  presents  itself  as  an  ex- 
perienced and  beneficent  adndaiitiaitor. 

At  the  annual  meeting,  the  council  placed  itself 
on  record  as  desiring  to  cooperate  with  the  Na- 
tioaal  BeMveh  Omaea  to  f orwtwdiiig  fbe  inter* 
e?t9  of  resear-*'i  At  tVi.>  February  meeting  a  >-  :n 
mittee  was  appointed  to  eoofer  with  the  chairman 
•f  Oe  IfntlMWMtMee  Oammlttee  of  Uie  Besennih 
Oooncil,  Professor  £.  H.  Moore,  in  regard  to  Ite 
8«lcction  of  the  memliera  of  thr-t  '">n>rnittee. 

The  following  papers  were  read  at  this  meeting: 
A.  B.  SetanllMr:  "TlM  Iftentiw  eompodtione  of 
nfmetlMttf  11  +  1  winltlai  (nsl,  2»  S ... 


A.  B.  Schweitzer:  "Functlonnl  equations  bnad 

on  iterative  compositions. ' ' 

D.  P.  Barrow:  "An  application  of  Fourier's 
series  to  protjabllity. " 

Edward  Kasner:  "Bejreneraie  easae  ill  Ike 
theory  of  the  conduction  of  heat." 

J.  EL  Bowe:  "The  eqantion  of  n  ttHianA  Tfiam 
cnbie  derived  Itam  ita  panuaetrlo  otpsUoas  (aae> 
ond  paper)." 

B.  L.  Moore  and  J.  B.  Kline:  "The  moat  gem* 
eral  closed  piano  point  set  through  which  it  is 
pouible  to  pass  a  simple  eootinuous  plane  are." 

H.  8.  White:  "Kew  pfroof  of  a  theonm  of  tod 
Staudt  and  Hurwitz." 

Henry  Tabor:  "On  the  struetore  of  finite  eon- 
tinaona  groups." 

The  next  meetinj?  of  the  societ;  -n:  1  i  lield  at 
the  University  of  Chicago  on  Ajiril  G-7.  Tho  San 
Francisco  Section  will  meet  at  Stanford  Univer- 
dUf  «B  April  7.  F.  N.  Ooi^ 

iVawalflfy 

OKLAHOMA  ACADEMY  OP  SCIRNCK 
Tan  Oklahoma  Academy  of  Sdenee  held  its 
^  eightk  snnnal  meeting  In  OUahoma  City,  Daeam* 

lier  firj^t  und  second,  with  Pre^^ident  C.  N.  Oould 
in  the  chair.  The  following  papers  were  pre* 
aantodt 

AOHIOCLTCKB 

"Effects  of  Soil  Types  on  the  Root  Develop- 
ment of  Cotton  and  Kaffir,"  by  Wallace  Macl'ar- 

ISDS. 

AKCHEOLOOT 

"lypee  of  stone  Laplementa,"  by  J.  B.  Tho- 
bum. 

CHEMISTBT 

"JESrrora  in  the  Determination  of  the  CoeiHeient 
of  Ylaeoflity  Oaaea  by  tiie  Capillary  Method,"  by 
I.  M.  Happ, 

"Sulfiir  ill  Petroleum,"  by  Clias.  K.  Francis. 

"Effect  of  Para  Substitueuts  in  the  Acylation  of 
Aromatie  Auinas^"  hgr  Lb  Ohas.  Balfovd  nad  A.  T. 
Whipple. 

"Oxidation  of  Ethyl  Alcohol  to  Acetaldehyde," 
fa^  Wm.  jr.  Bodiar. 

"Infra-red  AlMorptiain  of  Nnphfhalsne^"  by 
A.  H.  Stang. 

"Ytalbility  Oam»  of  tbe  Grcan  liareoiy  lino 
and  Ita  8at«iDitaa,"  bf  A.  V.  Baiter. 

ECOKOMICS 

"Setting  tbe  Cloak  Ahead,"  \>j  Jooaph  U. 

Perkins. 

"TIm  Lnmbar  Indaali7  «i  OMaihftnin,"  I17 
John  CMDan. 
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rOTTCATIOS 

"Tbe  Bdncational  Snrrey/'  by  T.  £«rl  Snl- 


" Seeing  Oklahoma,"  by  C.  W.  Shannon. 
"The  Teaching  of  Physiography  aad  Geog- 
raphy in  Oar  Oommon  Schools,"  by  €1  W.  BtKar 


"Oklabom*  City's  New  Water  Phmt,"  by  W. 
lift*  BsbIuumu 

"Appraisal  of  PabUe  UtOlllw"  (bf  title),  hf 
A<  li.  MoQeigren. 


'•Hm  TmMOty  of  Uataf  tte  JMiBMnd  DriU 
in  Exploring  for  Qfl  Am  fltnMtOMt,*'  If 
Geo.  £.  Burton. 

"New  AatldiBa^"  lij  Ouw.  GeaU. 

"Ck>iiei«tiaiiB  Sa  Giddo  Ooant^y"  hf  Ghee.  N. 
Ooold. 

"Origin  of  the  Fsmgliunie  BeadrtoBee  of 

Southeastern  Oklahoma,"  by  Chas.  W.  Hoiipps. 

"The  Oeeorrenae  of  Ooel  itt  GfaMrron  Ooon^," 
by  Prlt«  Anrln. 

"Pro^^rr.-  n-'  TV'  rk  in  ttt  jkHtmtMm  AlW  «<  ^ 
Oklahoma, ' '  by  C.  W.  Shannon. 

"New  Volcanic  Ash  Theory,"  by  Chae.  N. 
Gould. 

"Manganeee  Depoeita  New  Bnanid^  Qkl»> 
luKna,"  by  Geo.  S.  Barton. 

"The  Dietrilnitiea  9t  tbe  Send  Dnm  vt  OOm' 
boma,"  hr  Brran  Hendon. 

"Oil  Seeps,"  by  Elbert  E.  Boylan. 

"A  'Gee  Bleir^'  "  bf  Y.  Y.  Waltei 

"Tho  Elcpbante  of  OUehena"  (bj  tlOe),  bj 
£.  B.  Wilaoa. 

"Tbe  Yortdmiee  of  OHefcena"  (by 

title),  by  M.  O.  MehL 

"Granite  Sitxiation  in  North-OenHol  Keaeee" 
(by  title),  by  Everett  Ckrpenter. 

MATHWMATfCS 

«<EngliBh  Experiences  in  Teaching  Calculus  to 
TndeeHttboel  StaaeBte,*'  b^  A.  Pmh. 

"A  Shorter  Proof  of  a  Theorem  ou  PeoHir^ 

SerieB"  (by  title),  by  W.  H.  Grarablet. 

"A  Floek  of  Bawka, ' '  by  (Sias.  N.  Goold. 
"Koteiwe  eeeMsnlaKt/'  by  Gbee.  N.  GonU. 
"Pa^t  end  Vtttoie  of  tiie  BnlEblo^'*  bf  Fcaafc 

Bush. 

**BeiirodiMti?e  Orgesa  of  BirAi  and  TMr  Ae- 

tivities"  (by  title),  h\  T.  C.  Carter. 
"Biologieal  Significaaee  of  Booe^  Teeth  aad 


Shells  Found  in  tkt  OafOB  of 
hj  H.  H.  Lane. 

"Further  ObeervatioBs  on  the  Kffeet  of  AeeM 
on  White  Miee,"  by  L.  B.  Nice. 

"Speech  DevelopoMiit  of  a  Child  from  Eighteen 
lio^  to  Six  Team,"  by  Mn.  Haisant  Ifoiee 
Niee. 

"The  Marine  Opoasnm,  an  Aoeidental  Immigrant 
la  OUaibema,"  by  B.  H.  Luio. 

"On  a  Collection  of  Moths  aafl  BaMllflSee  tMOi 

Costa  Biea,"  by  H.  H.  Looe. 

"Some  Peraoaial  Oboervatloae  oa  tbe  Habile 
of  the  Bateber'a  Shrike, "  by  C  W.  Shannon. 

"Obserfatiom  «a  Xhwtodtr  fomanlonm"  (by 

title),  by  G.  K.  fltaatoa. 
"Tbe  I^chition  of  Vegetatioa  to  Sinllgnvbr" 

(by  titlo),  by  Floy.l  Absher. 

"The  Hawks  of  Oklahoma"  (by  tiLie;,  bj  Joe 
ICattlwwa. 

The  Committp*  on  Pnhlication«<  reported  that 
arrangements  had  been  made  whereby  the  Uni- 
vmUfy  oi  Oklahoma  mnli  oaenaie  feepeoelbllity 
for  publishing  the  proceeding's,  the  academy  pay- 
ing what  it  can  and  the  state  wsenming  the  bal- 
aaeOb   Tbe  lepert  wee  accepted.   Tbe  aqmwrfttee 

appointed  on  puldication  for  the  coining  year  eon- 

liati  of  the  preaideot,  tteaeeier,  aecretaiy  and 


Tbe  eoBBmittee  <m  membership  preeented  the 
aamee  of  forty  new  members  which  were  accepted. 

Profewor  C.  W.  Shannon,  director  of  the  Okla- 
bnna  Geological  Surrey  reported  that  the  Biole^ 
ical  Survey  workinjj  in  c^nnprtion  with  the  acad- 
emy had  established  mauy  nature  study  ciuba  in 
the  pnbUfi  Khoola  of  the  state  dariag  the  peat 
year.   Beport  accepted. 

A  eommittee  was  appointed  to  work  to  get  bet- 
ter lane  paaeed  la  Oklahdna  for  Oa  prateetioB  of 
wild  life.  Mr.  Frank  Rush,  United  States  forester, 
in  charge  of  the  bufEalo  bard,  in  the  Washita 
Uooatala  Paeenrattoa,  nee  auide  ehatrmaa  of  Ibb 

committee. 

The  treasurer  'g  report  wa«  read  aad  aeeepted. 
Tbe  foOowittg  oOeeie  wen  deeted  for  ^  eeah 

ing  year: 

Preaidfut,  L.  Ch;is  Haiforrl,  A.  &  M.  College; 
First  Vic^-president,  Ai.  id.  Wickiiam,  Southeast- 
ern State  Nonnal  8«1mmI;  iVeooad  Ffaeprwt 
dent,  A.  P.  Ecitor,  Phillips  University;  Treasurer, 
H.  H.  Lane,  UniTersitjr  of  Oklahoma  j  Secretarjh 
I*  B.  Niee^  Uatowritj  of  OUabeouk;  Omator, 
Frita  Aaria»  Oblaboott  GoelD|ied  Goneif. 

L.  B.  Nice, 
Secrctarjt 
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COWTMifTS 

Tie  Amtrirnn  A*$o«Mla»  f«r  <M  JJMMOf* 


meni  of  Science 

Tk»  JWbWwm  Mmee*  Mugkuertmg  mi  Jrt- 
«w».*  TMnSMft     K.  Howi   S73 

Chr  PttduiogtMi  JmoaMIm  omJ  JtavMrek; 
Vtaimaw  J.  KnKmi  (knub   S76 

Jm  IneHUtte  for  the  Bittory  of  Beienee  and 
OhaUuMoms  DiL  Ommi  Samok  S84 

Tfc^ical  and  Jf^dicoZ  £diM;a({on  in  JZtw«(a; 
2Hnn«r  in  3/(;rtt7a  to  Vititing  Srientifir  Men} 
The  Kansat  City  Meeting  of  the  American 
ChewUeeH  Boelttif   SB6 

SeieiUifie  Notee  and  Neve   288 
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IHeaueion  tmd  Ccrreepon^^nee: — 

A  T.cHef  Map  of  the  United  States:  Db. 
John  M.  Clakkk.  An  Ancient  Seferenee  to 
A*  Mwunid:  Stt.  Bonn  P.  Lnna. 
JfotM  md  Bihifi  JMM:  J.    Huuna.  m 


J&'/mUM  40  rrme$:  0. 7.  K.   Stt 

n«  PM  M  IFom.'  W.  D.  Hmnn   SM 

^fMctai  Artidet: — 


The  Effect  of  Betardation  of  Orovth  upon 
the  Breeding  Period  and  Dumtinn  of  £i/« 
of  liatM  -  PHOVE8S0R  Thomas  1?.  O  :T^o^\'K, 

LVFAYETTE  ]}.  MjiXDEX,  AiiX>  EdNA  L.  FeHRY.  2&4 

The  Mathematicdl  AsModation  of  America: 
FkorasMB  If.  P.  OAmrs   295 


Has.  la«M4««fl>rpabllMaJoBu4bo0l»,«lab.lalmMte 
■•vtov  ■kaatftttMiit  |»  PitiWiM  1.  KdCMaOalMltaialHW 


THE  RELATIONS  BETWEEN  ENGI- 
NBKRnfG  AND  SCIBNCB^ 

Wb  may  well  approaeh  m  mbjoet  «f 
flie  ralatioo  between  engiiieeniig  and  Mi* 
enee  by  defining  these  two. 

Engineerinfr  is  the  application  to  man's 
use  of  special  knowledge  of  mechamca  and 
of  the  properties  of  matter. 

Nataval  leienoe  it  the  eornktion  of  nat- 
ural phenomenal  often  oombined  witik  tiieir 
diaooveiy.  SmecMnaaya: 

Science  !a  nothing  hut  the  finding  of  aaalogjf 
identity  iu  the  most  remote  parts. 

This  finding  of  analogy  is  correlation. 
But  though  science  has  correlation  for  its 
ewenoe  it  alao  inctndea  diaoofoiy.  Sdenea 
thna  haa  tuo  aspects,  H  oonelatea  the  nn- 
correlated  and  hence  empirioally  known 
phenomena,  and  it  discovers  now  phenom- 
ena and  correlates  them  simultaneously. 
Their  correlation  is  of  origin,  congenital. 
Or,  if  you  wUl  not  go  ao  &r  irifh  mOt  let  ua 
agree  thai  engineering  ia  eesentiaUy  appli* 
cation  and  sc^ience  eaientially  correlation 
with  or  without  discovery.  In  this  view 
engineering  is  not  a  seicnee  but  an  art  with 
a  scientiiic  basis.  A  man  who  is  an  engi- 
neer  may  correlate  his  own  or  others'  dia- 
eoyeriea,  as  he  may  walk  a  mile  or  pledge 
a  health,  bat  he  does  it  not  as  an  engineer 
but  as  mmnltaneously  a  natural  philosopher. 

From  this  point  of  view  pore  aeienoe  in 

1  TntrcKluctory  ai3<1rcs9  of  the  chairman  of  the 
Section  of  Engineering  of  the  American  Aasoeia- 
tka  f or  the  AdwemoBt  of  fidoHo  ai^ 
meeting  held  by  invitation  of  the  American  Society 
of  Civil  Bngineen,  the  American  Institute  of  Hin> 
ing  EnginaorB,  ttte  Amerleaa  Boeloly  of  MoeliSMkil 
Engineers  and  the  American  Ini<tlfuic  of  EleotrfMll 
EogiiMeni  New  York,  Decemher  29,  li>18. 
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its  lelation  to  engiiiMiiiig  wtnaa  to-day  to 

be  in  an  intermediate  stage  of  its  asjinfitotic 
evolution  from  the  state  of  a  follower  to 
that  of  an  absolute  dictator.  The  first  roa- 
son  why  this  evolution  has  to  follow  this 
general  oomae  is  that  applieatiou  moat 
needa  preoede  ooradaftion. 

Man  Ukb  tlw  other  animals  from  the  twj 
first  can  survive  only  as  he  applies  na- 
ture's laws  to  his  needs,  as  he  conforms  to 
them,  so  that  he  begins  applying  them  iu- 
eoneeiTably  earlier  than  he  begins  to  foe- 
mulate  them  or  even  to  be  eftpaUe  of  iov^ 
mulating  them. 

The  second  reason  lies  in  the  unfathom- 
able complexity  of  tlip  laws  on  which  engi- 
neering must  uniida  be  b&t>e<L 

The  engineering  of  the  aavace  ia  milittty. 
Hia  eTirtenne  depend*  on  his  power  to  kill 
hia  enemira  and  incidentally  his  game  by 
means  of  weapons  made  from  the  materials 
at  hand.  Of  these  materials  he  knows  only 
certain  prominent  properties  irrelated  to 
eaeh  other  and  to  ih»  zeat  of  nature.  Jf 
thia  knowledge  oan  be  aaid  to  eonaiat  of 
laws  they  are  only  the  most  minute  frag- 
ments when  compared  even  with  the  frag- 
ments of  laws  which  we  have  joined  up. 
They  are  fragments  comminuted  to  the 
8e<Mnid  degree.  The  eqilanation  of  theee 
fragmenta  the  savage  has  never  aougbt 
Yet  the  laws  themselves  were  as  complex 
when  our  forefathers  were  naked  as  t^'«v 
are  to-day.  The  Bornean  or  Fiji  knmss 
that  wood  in  strong,  i»Loue  (Stronger,  and 
ixwD  atrottger  atill,  tiiongh  eonuptible  by 
met.  Aimed  witii  this  and  all  other  know!* 
edge  whieh  he  has  he  destroys  those  who 
else  wonld  destroy  him.  The  survival  is 
not  of  tliose  who  formulate  knowledge  but 
of  tiiose  who  best  apply  it,  and  so  there 
evolves  a  race  which  applies  successfully 
the  Inwa  whieh  it  may  never  even  think  of 
thinking  ot 

By  and  by  «voIati<m  Ufta  eertain  men 


ao  far  np  oat  of  fhe  imperative  need  of 

ceaseless  viL'gauce  lest  they  be  slain  by 
their  fellows  or  hy  nature  as  to  give  them 
the  opportunity  to  consider  their  environ- 
ment, and  note  the  analogies  betweoa  phe- 
nmnena  whieh  at  fiiat  mcbi  inelatol 
These  are  the  fixet  men  of  aeienoe.  Before 
them  the  ntio  of  obaerved  to  correlalsd 
phenomena  wns  that  of  a  fsraall  body  to  zero, 
and  hence  was  infinity.  With  them  that 
ratio  fell  from  iuttuity  to  finiteneas,  but  it 
vaaatill  extremely  anialL 

Am  the  aeonmnlation  of  obaerved  pli»- 
nomena  goes  on  and  with  it  the  oi^ani^- 
tion  and  elaboration  of  society,  certain  men 
come  to  excel  their  fellows  sutHciently  in 
their  mastery  of  this  knowledge,  and  in 
their  ingennity  in  applying  it,  to  beeome 
xeoogniied  aa  a  spedal  daa^  enginesfs. 
More  slowly  the  iMseamuIation  of  observed 
analogies  becomes  so  great  that  those  who 
master  it  become  recognized  in  their  turn 
as  a  class,  the  natural  philosophers  or 
men  of  seienee. 

These  philosophem  addrcas  timnsetvea  al 
first  to  correlating  phenomena,  whieh,  how- 
ever familiar,  are  known  as  yet  only  em- 
pirically, and  thus  to  explaining  that  which 
engineering  has  long  known  how  to  do,  has 
known  in  part  sinee  the  days  of  Aas^iia, 
of  Homer,  and  of  Kephren.  But  thia  ia  to 
trail  after  engineering,  to  explain  its  ex- 
ploits as  the  "min.strel  glorifies  those  of  the 
warrior.  By  and  by  science  becomes  able, 
through  its  accumulation  of  correlations,  to 
point  ont  to  the  engineer  how  he  may  better 
his  serviee  to  man.  Bnt  this  is  to  snatoh  a 
share  in  the  leadership,  and  add  it  to  the 
continuing  labor  of  correlation. 

From  this  time  on  science  iuf:rea.ses  con- 
tinuously the  share  which  it  has  in  the  di- 
rection of  engineering.  It  is  engaged  ever 
more  and  mmn  in  diseoveiing  and  tSmiA- 
taneoaaly  eovrelatang  new  knowledge^  and 
less  and  less  in  the  gradnally  vanishing 
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work  of  the  correlation  of  thn  f>lr1  empirn'Ml 
knovi ledge  with  which  alone  engineering 
formerly  worked.  With  Uie  completion  of 
this  Ifttter  taak  adeiioe  might  oome  to  be 
the  flole  guide  of  engmewiiig,  but  for  two 
coDsideratloDs. 

First,  as  engineering  adopts  the  knowl- 
edge which  science  has  correlated  it  simul- 
taneoi^ly  unearths  new  uncorrelated  knowl- 
edge. Seienoe  indeed  oorrelates  this  in  tnin, 
bat  not  imrtaataneotiBly,  so  that  engineer- 
ing has  always  at  its  hand  both  that  which 
science  has  correlated  and  its  own  empirical 
discoveries  which  science  has  not  yet  had 
time  to  arrange.  As  optimists  we  may  well 
expeot  that  this  nneorreUted  knowledge 
will  form  a  gradually  decreeing  fraotion 
of  the  whole,  but  can  we  expect  it  ever  to 
vanish  completely?  Must  not  science's 
approach  to  exclusive  leadership  be  asymp- 
toticT 

We  begin  to  get  s  glimmering  of  the 
vaetneae  of  the  scheme  of  creation  when  we 

remember  that  every  len^heninp  of  man's 
artificial  vision  by  means  of  telescope  and 
camera,  every  new  strengtlieniug  of  tele- 
scope, sensitizing  of  plate,  and  lengthening 
ef  tixpiman  brings  &  proportional  inerease 
in  tile  nnniber  of  visible  suns,  telling  ns 
that  even  at  that  inconceivable  distance  we 
have  not  liegun  to  approach  the  limit  of 
the  discoverable  universe.  When  we  turn 
from  telescope  to  microscope  and  thence  to 
the  inferred  eonstitation  of  matter,  we  find 
with  every  new  refinionent  of  observation 
and  inference  a  proportional  addition  of 
new  wonders,  a  proportional  in<'rpm*^nt  in 
the  complexity  of  natural  phenomena, 
fience  while  we  may  speculate  that,  as  there 
must  be  «,  plioe  where  the  stars  end,  so 
there  moat  be  a  degree  bejond  whieb  the 
subdivision  of  matter  ean  not  go,  and  a 
limit  to  the  number  of  nature's  laws,  we 
mn.Y  well  ask  whether  either  that  limit  or 
the  limit  of  atelUr  space  will  be  reached  in 


that  little  throb  in  the  pulse  of  the  universe 
which  we  call  the  habitable  period  of  this 
earth.  Will  man  survive  long  enough  to 
eomplflte  the  diaeovexy  of  all  laws,  so  tbat 
no  uneorrelated  phenomena  will  remain  for 
the  en^neer  to  unearth  t 

The  second  of  the  two  considerations 
which  tend  to  postpone  the  completion  of 
science's  leadership  is  that  the  beautiXuI  m 
distingoished  from  the  nsefol  and  the 
good  will  inerease  without  limit  its  de- 
mands upon  the  work  of  the  engineer. 
Though  the  beautiful  itself  should  in  time 
be  capable  of  complete  mathematical  anal- 
ysis, who  shall  say  that  that  time,  now  seem- 
inglj  so  ineoneeirablj  remote,  ean  arrive 
dnring  man's  earthlj  stayt 


OUR  PSYCHOLOGICAL  ASSOCIATION 

AND  RESEARCH! 

The  Aiiienean  Psychological  Assoeiation, 
like  the  infants  who  are  among  the  objects 
of  onr  atndj,  eelebrated  its  first  birtbdaj 
some  months  after  it  was  bom.  We  are 

thus  able  to  hold  at  the  same  time  our 
twenty-fifth  meetincr  and  mark  the  comple- 
tion of  nearly  twenty-tive  years  of  activity. 
This  period  covers  the  working  life  of  most 
of  ns  and  abont  half  tie  adnlt  life  of  the 
scJence  in  which  we  work.  Wnndt's 
"Physiologische  Paycholopne, "  published  in 
1874.  may  be  t^ken  to  mark  the  coming  of 
ape  of  the  experimental  work  of  Weber, 
Helmholtz  and  Feehuer.  But  if  psychology 
as  a  sdenee  was  made  in  Gezmany,  the  raw 
materials  were  contributed  from  many  na> 
tions.  many  centuries,  many  8cien(^;  and 
the  leading  strings  attaching  ns  to  Germany 
were  severed  at  abont  the  time  when  this 
association  was  organized. 

>  Address  given  on  the  oecasion  of  tlte  celebra- 
tion of  the  timitf-IHk  aanivanHtfy  of  tho  Amari' 
can  Pqrcbologieat  AaeoelatloB,  New  Tufl^  Dttm- 
b«r  28,  1916. 
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Our  three  great  leaders  in  psychology 
had  made  straight  the  way,  James  at  Har- 
vard, Hall  at  the  Johns  Hopkins,  Ladd  at 
Yale.  The  publicatiou  of  "The  Principles 
of  Ffegreholoe7"  in  1890  wat  a  dMtontion 
of  independeiiMr  dining  tiie  boonduy 
lines  of  a  new  science  with  unapproachahle 
genius.  Simultaneously  with  the  printing 
of  the  articles  composing  James's  book, 
Hall  was  developing  the  genetic  and  edu- 
cational work  in  iMiyvholoejr  whieh  now 
occupies  such  a  large  place.  At  that  time 
professorships  and  la])oratories  of  psychol- 
ogy were  estahlislied  at  Clark,  Pennsyl- 
vania, Har^•a^d,  Yale,  Wisconsin,  Toronto, 
Cornell,  Princeton,  Colombia  and  other 
nniTenritiee,  and  tiheee  gave  birth  to  tiie 
newer  generation  now  active  among  us. 

Both  as  significant  symbol  of  the  posi- 
tion attained  by  psychology  and  as  true 
cause  of  its  further  progress,  the  establish- 
ment of  the  Ameriean  Pqreholofl^oal  Amo> 
eiatioa  in  1892  is  notable.  The  Ameriean 
Chemieal  Society,  founded  in  1876,  was  the 
first  of  our  ppf^f'i"!  ^fientific  societies;  it  was 
followed  in  IHf^H  by  societies  of  mathema- 
ticians and  geologists.  But  our  association 
ia  among  the  oldeai  of  the  fifty  different  na- 
tional organizations  now  meeting  hrae.  The 
association  of  those  with  common  interests 
throughout  the  nation  and  the  world,  so 
that  our  neighbors  are  no  longer  only  or 
chiefly  those  living  in  the  same  place,  is 
among  the  most  remarkable  changes  and 
advances  oC  modem  eiviliaation.  The  so- 
cial group  reacts  in  much  the  same  way  as 
the  local  group,  tiiere  are  jealousies,  mis- 
understandings and  quarrels,  but  also  re- 
spect, friendship  and  cooperation,  and  when 
the  group  can  perform  a  useful  service  or 
is  threatttied  from  without  it  devdops  acon- 
sdousnen  of  kind.  Groups  of  this  char- 
acter, whose  individuals  are  bound  together 
by  common  interests  and  objects,  may  be- 
oomo  institutions  more  dominant  over  our 
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lives,  having  greater  claims  to  our  loyalty 
and  service,  than  the  conventional  family, 
the  helpi^  church  or  the  blood-stained 
nation. 

Our  place  of  birth  was  Clark  Vnivermty ; 
the  day,  July  8, 1892;  G.  Stanley  Hall  was 

our  Socrates  and  mid-wife.  The  original 
members  numbered  twenty-six.  It  may  be 
worth  while  to  call  the  roll.  Prank  AngelL, 
then  as  now  of  Stanford  University,  a  lost 
angel  to  us,  for  he  is  no  longer  among  the 
fellowship  of  the  saints.  J.  Mark  Baldwin, 
then  of  tlie  University  of  Toronto,  whose 
contributions  to  psychology  have  been  so 
notable,  also  one  of  the  few  whose  name  is 
absent  from  our  rolls.  ITHltom  Lowe  Biyan 
and  Edmund  C.  Sanford,  pioneecs  in  ex- 
perimental research,  now  follen  to  "that 
bad  eminence."  where  thoy  bear  the  load 
Atlantean  of  onr  humbler  fates.  W.  H. 
Bumham  and  Bejamin  Ives  Qilman,  the 
one  in  a  fondamental  branch  of  education, 
the  other  in  the  fine  arts^  carrying  on  work 
B  ii'.'^v'i;^.  j[i:irf  ffom  oors,  but  related  to 
it  'Ov  illiam  Noyes,  recently  lost  to  us,  and 
Edward  Cowles,  distintni'^bfd  alienists. 
Cattell — ad&um.  Jolin  Dewey,  John  the 
Baptbt  ol  democracy,  teacher  of  teaehers, 
modem  master  of  those  who  know.  B.  B. 
Delabarrc,  tlien  as  now  at  Brown  Univer- 
sity.  W.  0.  Krohn,  then  at  Clark;  TT':»rVcrt 
Nichols,  tlieu  at  Harvard  ;  E.  W.  Scripture, 
then  at  Yale,  no  longer  climbing  the  steep 
stain  and  eating  the  bitter  bread  of  aca* 
deooie  life.  James  Hydop,  now  following 
the  mystio  graiL  J.  G.  Hume,  of  Toronto 
University,  who  saved  us  from  a  narrow  na- 
tionalism and  with  E.  H.  Oriffin,  dean  and 
Scholar  of  the  Johns  Ilopkins  University, 
saved  us  from  a  narrow  empiricism. 
Joseph  Jastrow,  onr  first  Mcretaiy,  who  tliis 
afternoon  is  here  to  tell  us  of  the  week  in 
which  he  himself  has  been  sndk  a  great  part. 
George  IT.  Fiillerton,  my  first  professional 
coUeagoe  and  comrade,  acute  thinker,  one 
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of  onr  early  prendmtBy  now  far  amy. 

Liglitner  Witmer,  my  first  student  and  my 
successor  nt  Pennsylvaula,  where  he  leads 
in  an  important  iield  of  research.  G.  T.  W. 
Pfttrick,  of  Iowa,  and  H.  K.  Wolfe,  of 
VtibmiiM,  inflaential  as  teaehon  and  in 
ihwr  wotk  in  pnychology  and  philosophy. 
Last  and  mogt  honored  of  the  living,  G. 
Stanley  Hall  and  George  T.  Ladd,  our  first 
two  presidents,  then  seeming  to  be  veteran 
leaders,  but  now  having  become  my  con- 
temporaries, men  to  whom  we  owe  so  nraoh 
in  so  many  ways,  founders  not  onlj  of  OUT 
association,  b'lt  also  of  psychology. 

To  tlie  tvvcnly-six  original  members,  five 
were  added  by  election  at  the  preliminary 
meeting.  Death  has  taken  from  ju  T. 
Waaloy  UiUs,  of  HeGiU,  early  woilrar  in 
animal  psychology,  and  IT.  T.  Onnond,  of 
Princeton,  distinguished  philosopher.  Ed- 
■ward  Pace  .seems  to  be  sheltered  f  n>m  us  by 
the  wings  of  the  church  iu  the  educational 
work  in  which  he  is  engaged.  Then  there 
ware  two  men  eleeted  not  only  into  theaaso- 
ciatioQ,  but  selected  from  the  whole  world, 
because  they  were  those  whom  we  wanted 
and  needed,  £.  B.  Titchener  and  Hugo 
Miinsterberg. 

I  onee  wmlei  ^'Harfard  with  James 
Milnsterheriflr,  Bogree  .  .  .  aorpaases  every 
other  uniTeraity  in  the  world  in  ita  opportu. 
nity  for  psychological  study  and  research." 
Now  they  all  await  us  "where  beyond 
these  voices  there  is  peace" — Hugo  Miin- 
sterberg, always  my  friend  since  our  stu- 
dent daya  in  Leipsig,  who  with  the  hand 
of  fttiina  threw  prodigally  hroadeaat  the 
diverse  endowments  of  his  great  nation  and 
his  great  race;  William  James,  "the  sweet- 
est, wisest  soul  of  all  my  days  and  lands"; 
there  is  none  like  him,  none,  nor  will  be; 
and  Joaiah  Soyce,  his  friend  and  ours,  the 
wdlpbdoved  diaeiple,  who  leavea  the  world 
darfcer,  now  since  his  light  is  qnenefaed. 

Shoold  the  roll  he  oaUed  of  tim  preaant 


membership  of  the  aasoeiation,  there  would 

be  three  hundred  and  seven  to  r^(md,  and 
there  are  besides  ten  former  members  and 
others  who  stand  among  the  hundred  lead- 
ing psychologists  according  to  the  list  which 
I  have  eompilsd  hy  ohjeetive  methoda.' 
The  number  of  those  professionally  en- 
gaged in  psychological  work  has  increased 
nearly  tenfold  in  twenty-five  years.  The 
original  members  represented  14  colleges 
and  universities.  There  are  now  122  insti- 
tationa  in  whieh  onr  membwa  teaeh.  Then 
the  American  Journal  of  Piychology, 
recently  established,  .stood  almost  alone; 
now  the  pubiisht'd  directory  of  American 
psychological  periodicals  contains  eighteen 
titlea.  This  is  a  growth  of  oar  work  that 
has  ae&roely  been  paralleled  in  the  history 
of  science. 

While  it  is  not  feasible  to  name  all  the 
individuals  now  composing  the  as-sociation, 
it  may  be  well  to  give  some  data  in  regard 
to  tiielr  distribntion.  The  nnmbera  in  oar 
duef  inaUtationfl— indnding  my  own-^aie 
larger  than  I  had  anpposed  before  counting 
thero  up.  They  are:  Columbia  23"  Chi- 
cago 11,  Cornell  and  Harvard  I'l  CI  ark, 
Johns  Uopklu^  and  Ohio  State  B,  llimois 
and  Michigan  7,  Iowa»  Penniylvania, 
Ptineeton,  WiaeoDain  and  Yale  6,  Minne- 
sota and  Pittsburgh  5,  Bryn  Mawr,  Cali- 
fornia, New  York  University,  Texas  and 
Western  Kesen'e  4,  Brown,  Northwestern, 
Vassar  and  Wellesley  3.  There  are  OG  insti- 
tntiona  with  one  or  two  psychologista— 8S 
nniversitieB,  42  oollegaa  and  22  normal 

Tliey  are:  Frank  Aji>:dl,  .T.  Mark  Baldwin,  J. 
E.  Oeighton,  Edwin  B.  nolt,  J.  H.  H.v.slop.  Her- 
bert Nichols,  £.  A.  Pace,  George  SanUyaua,  E.  W. 
Seriptorc  uoA  OL  A.  Btnms.  Sersnd  of  tbem  are 
prunarily  interested  iu  philosophy;  three  reside  in 
Praikee.  More  tban  90  per  cent,  of  our  pagreholo- 
gferti      fktti  namlMn  of  fhs  SModlatiaL 

"On  Christmas  dar  died  Naomi  Norsworthj,  n«; 
Bociate  professor  of  edaeatioaal  psjcbology  in  tbe 
Tsedww  OoDego,  ridPed  ia  meawli,  a  truly  gitafc 
tMdMTy  a  Bdbto  weaMa. 
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■ehooib  in  whieh  pqreliology  is  beong  tangbt 

by  our  Tiiembcrs. 

272  0?*  ( iir  307  members  are  now  or  were 
recently  engaged  in  teaching  (including 
educational  administration).  This  is  a 
larger  percentage  than  in  any  otiher  aeience 
accept  matfaematicB.  Moat  of  the  remain* 
ing  35  hare  ako  tangbt.  Of  th^e  there  are 
eleven  who  arc  pnf^nged  in  work  unrelated 
to  psychology,  supposing  this  to  be  the  case 
for  married  women,  for  there  are  nine  women 
among  the  deven.  We  have  one  mnsenm 
enratofi  two  eleisTiiien,  ana  two  practiaing 
physicians.  Then  there  are  sixteen  con- 
nected with  boarcLs  of  education.  h'>sT^it'ils, 
laboratories  of  reformatory  and  charitable 
institutions  and  the  like.  It  is  not  impos- 
sible that  this  group,  now  90  amall,  may  at 
our  fiftieth  simiTenaiy  aorpaae  in  numbefe 
those  engaged  in  teachiDg. 

258,  or  84  per  cent.,  of  onr  members  are 
recorded  as  holding  tlie  tletrree  of  doctor  of 
philosophy.  Psychology  is  the  most  aca- 
dciuie  of  all  subjects,  a  larger  percentage  of 
p^refaologiote  having  taken  the  advaneed 
nniveni^  d^^ree  tiian  ia  the  case  in  any 
otiier  science.  Thus  in  a  study  made  sev- 
eral years  ago  I  found  that  about  60  per 
cent,  of  zoologiste  and  of  niatiienuitieians, 
who  in  tliiii  respect  come  next  to  psychol- 
ogists, have  tahen  the  degree  and  the  per^ 
eentage  fidla  to  about  10  for  anatomurta 
and  pathologista.  ■  The  American  univer* 
sities  which  have  conferred  nxire  than  two 
of  these  degrees  are:  Columbia  46,  Harvartl 
and  riiicagr.  31.  Clark  25,  Cornell  24,  Jolmt, 
Hopkim>  and  Vale  15,  Pennsylvania  11, 
Iowa  6  and  USehigan  4.  The  foreign  nni- 
veiaitiea  are:  Leipsig  16,  Wfirahuig,  Berlin 
and  Pieiburg  3.  These  fourteen  institu- 
tions have  conferred  all  but  27  of  the  258 
degrees.  But  while  psyehtilogists  have 
taken  their  advanced  degrees  from  a  iimall 
number  of  iustitutions  their  college  origin 
ta  very  wide.  They  eome  largely  and  in- 


ereaiingly  fnnn  the  inatttations  of  the  oen* 

tral  and  western  states,  bat  the  data  at 
hand  do  not  permit  of  a  numerical  state- 
ment, in  my  previous  study  I  found  that 
psychologists  were  as  likely  to  come  from 
amall  colleges  aa  from  Ittge  inatitationa 
having  atrang  departmental  and  that  theae 
from  the  smaller  inatitationa  were  eqaally 
likely  to  be  distinguished. 

At  our  second  meeting,  held  in  New  York 
in  1893,  Professor  Mary  W.  Calkins  and 
Ua.  G.  Ladd  Franklin  were  deeted  to 
memberehip.  We  were  tfaoa  tolerably 
prompt  to  reoognize  equality  of  opporta- 
nity  for  the  .«;exr-<;,  and  lliis  rrcord  we  have 
maintained,  for  wo  now  have  39  women 
among  our  members.  Thirteen  per  cent,  of 
women  may  be  an  unlucky  nomber— it  does 
not  xepreaent  the  ratio  of  the  sexes — ^bat  it 
is  larger  than  in  any  other  science.  I  have 
recently  counted  up  the  number  of  women 
in  my  Biographical  Directory,  and  tind 
that  among  the  224  psychologists,  9.8  per 
cent  are  women.  Zoology  stands  next  with 
7.5,  and  tiie  pereentage  frUa  to  2.1  for 
chemistry  and  1.8  for  phydea  and  geology. 
Of  oor  39  women  members  36  have  the 
degree  of  doctor  of  philosophy,  11  from 
Chicago^  5  from  Cornell  and  3  from  Colum- 
bia. If  we  should  use  the  illegitimate 
method  of  projecting  the  earvea  of  tXbmH- 
anoe  in  onr  eonnea  in  pi^ehology  at  Colom- 
bia, we  eonld  aet  the  date  when  it  will  he 
no  longer  a  coeducational  institution. 

I  think  it  i'-^  '>;tft^  to  .state  that  we  are  now 
doing  more  work  iu  psychology  than  any 
other  nation.  I  once  counted  up  the  entries 
in  the  Index  covering  the  first  25  volumes 
of  the  ZeUt^nft  fvr  Psyolboloffie— from 
1890  to  1902 — containing  references  to  tilS 
articles  published  in  the  journal  or  re- 
viewed by  it,  the  more  important  contribu- 
lions  to  psychology  from  the  German  point 
of  view.  It  was  disclosed  that  during  this 
period  Ameriea  led  all  nations  in  exped- 
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mental  work,  exceeding  Great  Britain  in 
a  ratio  of  10  to  1,  that  in  theoretical  con- 
tributions we  were  about  equal  to  Great 
Britain,  but  were  doubled  by  France  and 
tripled  liy  Gemuiy.  In  oontribntkHtt  of  a 
pliynologieal  and  pathologieal  chaiaoter 
we  fell  far  below  these  nations  and  below 
Itnl}'.  Germany  surpassing  ns  in  a  ratio  of 
nearly  10  to  1.  I  have  found  no  convenient 
way  of  making  a  similar  comparison  for  the 
more  recent  period,  and  all  eontemporaiy 
international  comparisons  are  now  impos- 
sible. ' '  Who 's  Who  in  Science,  * '  published 
in  England  in  1913,  attributed  84  of  tlic 
world's  leading  psychologists  to  the  Uuitcd 
States,  as  compared  with  31  to  Germany,  27 
to  Bngtend  and  18  to  Franee.  Thia  ia  a 
predominance  which  according  to  the  book 
the  United  States  holds  in  no  other  .science. 

We  may  wonder  whether  the  importance 
of  the  work  accomplished  in  this  country 
lor  p^chology  has  increased  in  the  aame 
fatio  aa  iba  number  of  liioee  engaged  in  it 
It  would  not  be  fair  to  expect  to  see  ten 
Jame.ses  in  this  rtvim.  just  as  it  would  be 
unreasonable  to  look  for  five  Darwins  in 
England,  because  its  biolog"i.sts  may  have 
increased  five-fold  in  a  generation;  or 
twenty  Neirtooa,  becanae  the  phyaidsta 
may  have  inoreaaed  twenty-fold  since  his 
time.  But  do  we  have  a  hundred  ine^iibers 
doing  work  as  valuable  as  that  of  the  more 
productive  ten  of  those  whose  names  I  have 
leoalled  among  our  first  members  f  Prob- 
ably we  have;  in  ao  &r  aa  it  maj  aeem. 
otiierwiae,  thia  maj  be  becanae  there  axe  in 
the  earlier  days  of  a  science  more  oppor- 
tunitie.'?  for  original  departures,  but  more 
especially  to  the  fact  that  the  relation  of 
euiiueuce  to  numbers  follows  a  psycho- 
physic  law  of  its  own.  The  number  in  a 
gnmp  who  become  eminoit  tenda  to  be  a 
etmataat,  dependent  on  the  limitatuma  ol 
the  attention  and  the  interest  of  the  mem- 
ben.   Thna  a  aavage  tribe  may  have  as 


maoj  diatingiii.shed  chiefs  and  warriors  as 
a  nation  of  a  hundred  million.  We  may  be 
unable  to  see  the  trees  for  tlie  forest. 

It  would  be  impossible  in  the  time 
allotted  to  me  to  give  a  hiatoiy  of  the  devel- 
oimient  of  psTehology  during  the  paat 
twenty-five  years  or  an  aoeount  of  Amer- 
ican contributions.  It  seems  to  me  that  the 
lin^  of  development,  especially  in  this 
country,  have  been  in  the  directions  which 
from  the  beginning  I  have  followed,  thoni^ 
xDj  m^YWtaey  and  example  have  doabtleai 
been  epiphenomenal.  These  are  to  ally 
p.sychology  and  it.**  methods  with  tbe  nat« 
uraJ  and  exact  sciences  rather  than  with 
philosophy;  to  replace  introspection  and 
verbal  deaoriptiona  by  ezpraimenta  and 
meaanrements;  to  investigate  behavior  and 
conduct  rather  than  mind  and  conscious- 
ness ;  to  study  indi\ndual  and  group  diflfer- 
ences;  to  make  practical  applications  and 
develop  a  profession  of  applied  psychology. 

Mr.  Dean  B.  Brimhall  baa  oonnted  np  for 
me--ao  my  own  prejndioea  are  eliminated 
— the  papers  presented  at  the  twenty-five 
meetings  of  the  association.  The  reports 
have  been  printed  in  2'he  Psychological  Be- 
vino  and  Bulletin,  except  those  of  the  first 
two  amnzal  meetings,  which  were  printed 
In  a  broehure  which  was  edited  by  me  as 
secretary.  On  the  chart  is  shown  for  five- 
year  periods  the  perccntafrcs  of  papers  in 
accordance  with  their  character.  Applied 
psychology  and  individual  pi^chology  are 
eroas  daases,  the  aame  papers  being  listed 
for  a  aeocmd  time  and  also  largely  in  both 
classes.  Only  a  rough  subdivision  is  feasi- 
ble, but  it  serves  to  show  the  distribution  of 
our  interests  and  the  changes  that  have 
taken  place  in  the  course  of  twenty-five 
years. 

la  order  to  obtain  inlormatiott  eoneent< 
ing  preaent  wotl^  I  have  used  the  method 
of  the  questionnaire— a  psycholopical  tool 
which  we  owe  in  laj^e  measure  to  Stanley 
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Him,  tlioiigli  some  of  ns  maj  at  timM  re- 
gard it  as  an  invention  of  tlia  daviL  Mem- 
ban  of  tlie  association  were  asked  to  fill 

in  a  blank  stating  the  psychological  re- 
searches in  whioli  they  arc  engaged  or  plaa 
to  take  up  soon  aud  the  amoimt  of  time 
they  are  able  to  gpend  on  rooooreh.  Of  the 
220  who  replied,  68  either  reported  that 
they  are  not  at  present  doing  research  work 
in  psychology  or  signed  the  blank  without 
mnking  a  report.  Of  the  87  members  who 
have  not  replied  there  are  only  a  few  who 
are  doing  work  of  oonaeqnenee.  Moretiiaa 
90  per  cent,  of  those  working  in  psychology 
are  members  of  the  association,  antl  the 
replies  con«eqnently  represent  fairly  well 
the  work  now  iu  progress. 

The  last  ordinate  of  the  curve  is  for  this 
work.  "When  more  than  one  research  was 
reported  the  subjects  were  distributed  frac- 
tionally so  that  the  152  replies  give  an  equal 
number  of  re*?earehes  and  represent  the 
work  of  so  many  individuals.  The  most 
impressive  exhibition  is  the  small  amount 
of  attention  given  to  hiatorieal,  eritieal, 


pfafloeophieal  and  analytieil  iabjaeli»  and 
that  half  of  all  the  work  is  devoted  to 

genetic  and  educational  psychology.  The 
suicide  of  philosophical  papers  is  in  part 
accounted  for  by  the  birth  of  our  child— 
The  Ameriean  Fhiloeophical  Anooialioit' 
and  doea.  not  neoeMuSy  repieeent  a  da> 
creased  inteieet  in  phikaophy  in  Aaezioa. 
It  does,  however,  mean  the  eatablishment  of 
psychology  as  a  scienoe  oompleteiy  inde- 
pendent of  philosophy. 

"We  are  each  year  carrying  forward  more 
and  more  research  work  and,  I  trust,  are 
oontinnally  improving  its  quality.  Wa  are 
doing  a  laigw  quantity  of  work  than  any 
other  nation  and  work  of  equal  value.  But 
our  accomplishment  falla  far  below  what 
it  might  be  and  should  be.  Psychology  does 
not  attruct  a  sufficient  number  of  ablo  men 
and  adequate  opportunity  is  not  given  to 
them.  I  aappoee  the  median  salary  paid 
psychologists  who  teaeh  la  lean  than  that  of 
employees  in  the  railway  unions,  nor  do  we 
have  the  eight-hour  day.  The  Ph.D.  with 
all  its  outfit  is  a  trap  bait^  for  mediocri^ 
rather  than  for  intelligence,  and  the  victim 
gets  eanght  at  the  adnneed  average  age 
of  26  yeaza.  Then  he  mnst  teaak  or  starve 
or  both.  He  has  done  research  work  of  a 
kind,  but  whether  it  has  been  the  mere 
routine  attempt  to  solve  a  set  problem  or 
proniises  original  performance,  he  is  stewed 
in  the  same  juiee.  He  ia  not  given  a  peti- 
tion unleia  he  haa  dime  ttie  modeat  amount 
of  work  required  for  the  doctorate,  but  the 
position  is  usually  such  that  further  re- 
search  work  is  prohibited.  If  he  shows  ex- 
ceptional ability  he  may  receive  a  minor 
univeraity  appointment  with  tftenfli<m  and 
summer  coamee,  and  if  he  eontinuea  to  ahow 
ability  he  may  become  a  dean  or  a  prorfp 
dent  or  some  sueh  thintr.  Scientific  research 
and  productive  scholarship  are  regarded  as 
desirable  acccxnplishments,  aud  men  are 
aometimea  called  from  one  inatitution  to 
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another  because  of  their  advertising  value, 
or  promoted  in  their  institutions  to  ward  oil 
goeh  aallf;  bat  utnally  tbe  only  oooaider* 
•ble  and  tangible  lemued  open  to  an  invea- 
tigator  is  transfer  to  an  executive  fKMHion 
which  makes  farther  inveetigation  bnpea* 
aible. 

The  situation  is  illumined  by  answers  to 
my  questiona.  Of  tiioee  who  xeport  that 
tb^  am  doing  reaeardi  work,  109  give  tiia 
peioentage  of  their  working  time  that  thef 
are  able  to  devote  to  it.  Sixteen  are  able 
to  give  more  thnn  hnlf  tlicir  time  to  re- 
ficarch,  50  from  quiirtcr  to  half,  43  less  than 
quarter,  106  of  our  members  are  doing  no 
P^ehological  research.  A  man  must  be  re- 
garded aa  an  amateur  in  work  to  whieh  he 
does  not  devote  more  than  half  his  tame. 
If  we  add  to  the  sixteen  proflMsionilly  en- 
gag:ed  in  psychological  research,  an  cqiial 
contribution  from  those  who  did  not  reply 
to  the  questionnaire  or  to  this  particular 
question,  the  nnmber  would  be  abont 
doubled,  bat  they  are  not  in  fact  nearly  ao 
many,  and  some  of  those  who  reported  are 
doinfj;  work  primarily  physiological  or  psy- 
chiatric in  nature.  We  have  all  told  fewer 
than  25  men  who  are  able  to  devote  more 
than  half  tiieir  tame  to  psychological  re- 
aearoh,  men  who  may  be  regarded  as  pro- 
fessionally engaged  in  investigatloaL 

It  is  further  a  misfortune  or  crime  of  the 
first  magnitmlc  that  there  is  but  little  corre- 
lation between  the  performance  of  the  men 
and  the  time  they  are  now  able  to  devote 
tofeseareh.  Of  the  four  men  who  state  tiiat 
they  are  able  to  devvte  all  tiieir  time  to 
Buch  work,  one  is  a  young  mnn  temporarily 
out  of  a  job,  one  holds  a  research  fellow- 
ship, one  a  subordinate  position  in  an  indus- 
trial laboratory,  one  has  an  institational 
potttion.  If  we  divide  the  membeia  into 
three  classes  of  merit,  the  first  30,  the 
second  70  and  the  balance  of  207,  in  ae- 
cordauce  with  the  selection  by  ten  leading 


psychologists  which  I  have  i)reviously  de- 
scribed, and  which  has  recently  been  made 
for  the  third  time,  we  get  this  arrangemimt 
for  those  who  answered  the  question: 


Ctamn 

CteMlU 

ToMl 

More  than  56%  

4 

4 

8 

16^ 

25%  to50«  

9 

16 

26 

50 

I -OKU  than  2-'>'/c  

iO 

114 

H".t 

28 

1  4< 

14B 

»6 

The  largest  group,  one  ominously  large,  is 
not  unnaturally  those  who  do  littie  or  no 
research  work  and  who  are  ondiatinguished. 

But  apart  from  this  group  it  appears  tiiat 
those  with  greater  ability  for  research  are 
not  able  to  devote  considerably  more  time 
to  it  than  others. 

The  oonditions  adverse  to  research  are 
not  peeuliar  to  psyehology  nor  evm  ,to  sei- 
ence.  They  hold  in  all  oases  Where  servioes 
are  for  the  benefit  of  society  as  a  whole 
rather  than  for  individuals  or  groups. 
Men  can  not  undertake  research  as  a  pro- 
fession and  be  paid  in  accordance  with  the 
value  of  the  work  they  aoo(»nplidL  Aristo' 
eratio  institationa  have  devised  sehemes  for 
the  reward  of  research,  bnt  these  can  not  be 
transported  overseas  to  a  democracy.  We 
do  not  want  a  leisure  class  in  order  to  se- 
cure certain  desirable  by-products.  A  title, 
presentation  at  court,  or  an  invitation  to 
dine  with  a  lord,  ean  aoareely  have  an 
equivalent  here.  Mraibenhip  in  »  national 
awidawiy  of  sciences,  a  gold  medal  or  an 
honorary  university  degree  is  a  feeble 
stimulus,  belonging  to  other  days  and  other 
ways  than  oure.  The  payment  of  scien- 
tific men,  as  of  soldiers,  iu  the  fiat  money 
of  honor  and  glory,  like  the  inexpensive 
offonng  of  happinees  in  heav^  to  eom- 
pensate  for  meekness  and  misery  on  earth, 
is  not  a  method  of  modern  democracy. 

There  are  four  ways  by  which  research 
work  in  psychology  and  other  sciences  can 
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he  undertaken  as  a  profession:  (1)  At  our 
universities  and  colleges,  ia  so  far  as  these 
reeognize  that  research  work  is  port  of  the 
■ervioe  fbr  whioh  imtroetori  and  pndamatu 
are  paidj  (8)  imdar  the  federal  govern^ 
ment,  the  states  and  the  municipalities, 
when  these  regnrd  the  promotion  and  pay- 
ment of  ri'search  as  a  funi-tion  of  the  state; 
(3)  in  endowed  research  inatitutionA  or  in 
eharitaUe  and  poUie  inatitittioiia  in  which 
Ttteatdk  ii  eoneid«Ted  part  of  their  objeeta, 
and  (4)  in  eaaes  where  work  can  he  con- 
ducted on  an  economic  hasis.  For  psyehol- 
ogy  we  have  no  endowed  research  labo- 
ratoiy,  the  state  does  but  little,  our  dis- 
eoveiiea  are  not  pAtenlalile  and  oor  expert 
knowledge  ia  but  rardy  aaleabk.  Newly 
all  of  na  are  emplogred  hy  nniveraitieB  and 
colleges,  and  we  aie  in  the  main  dependent 
on  them  for  the  opportunity  to  do  the  work 
that  is  dout\  Their  attitude  ia  on  the  whole 
favorable  and  is  improving. 

As  seeretaiy  of  s  committee  of  the  Amer- 
ican Aaioeiatioik  lor  tiie  Advaneement  of 
Science,  I  have  addressed  inqniriee  to  all 
our  institutions  of  hi^dior  education,  asking 
the  extent  to  which  research  work  and  pro- 
ductive scholarship  are  considered  in  ma- 
king app<»ntmenta  and  promotioaa  and  are 
regarded  aa  part  of  the  work  for  whieh  in- 
structors and  professors  are  paid.  Nearly 
all  the  replies  emphasis  the  weight  laid 
on  research. 

The  president  o£  Harvard  University 
writes: 

]bi  llw  makbig  of  ft^olntiiMBte  aad  |»aiiieti«M 

tit  Harvard  University,  greater  weight,  on  the  aver- 
age,  ia  given  to  scientific  research  and  productive 
scholarship  tbwi  to  anj  other  aiagle  conaideratioa. 
BasMidi  ii  a  pvt  of  fto  work  apestoil  item  ia- 
•fcnwlim  and  prntaMom. 

The  president  of  Oolnmbia  Univetaity: 

In  making  roeornmenrlations  for  «ppointm»>nts 
and  pnH&otions  in  th«  faenltias  ot  Columbia  Uni- 
nt^t  <ha  several  dapaitiiMBte  ecneanHd  an  «s- 
pasted  to  glw  pMdOBlaant  wd^ift,  aad  as  nattee 


of  fact  do  giv9  prodooiaaat  w«i^^  to  capadc^ 
far  laiontlfli  iwBMieh  aad  te  eiidmae  of  pi«iBS> 
ttf  ashalanfcfp, 

Hm  prendent  of  the  Uniwiitar  of  Wis- 
eonanit 

Scholarly  work  or  rcscarcli  is  a  part  of  the  work 
expected  of  inatroctors  and  professor*.  When  pr»- 
seating  atalwiMiita  to  tlu»  tegialatuie  I  hare  esti- 
mated  that  upon  the  average  from  one  third  to 
one  fourth  of  tlio  ooafc  abould  be  ohaigad  to  iB< 
vcstigatiou. 

The  president  of  the  University  of  Uli- 
nois! 

Tho  wwk  of  research  is  faadameatallj  a  part 
of  the  duty  of  the  university,  and  tUa  Is  wpiMllanj 
true  of  state  uiuvor.sitlcs.  Necessary  cqnipment 
and  neoenaeLty  time  should  be  allovrad  for  every 
nambBr  Of  tha  staff  to  te  aalivalf  «Wad  ia  8MM 
pioca  of  saaaanh  wovk  all  tho  ttaae. 

Letters  such  as  these  are  fall  of  eneoarage> 

ment  for  the  future ;  but  we  must  remember 
tliat  it  i.s  not  on  university  prpsidenta  and 
trusteeH  but  on  us  ourselves  tiiat  ihe  future 
d^pendaii 

To  individual  philanthropj  we  owe  the 
endowment  of  reeearoh  and  of  institutions 

expressly  devoted  to  research.  We  have 
long  had  endowed  astronomical  observa- 
tories, and  it  is  due  to  this  circumstance 
that  Ameriea  baa  done  vdatirdy  better  in 
aatronoiQj  than  in  any  other  aoienee^  ]Ca> 
8eoma»  hotanieal  gardana  and  .similar  in.sti- 
tutions  have  more  and  more  seriously  added 
scientifie  inv<»sti^tion  to  their  other  func- 
tions. But  it  is  only  within  recent  years 
that  the  Camegrie  Institution  of  Washing- 
ton and  the  Boefcefeller  Inatitate  for  Ifsd- 
ieal  Beaeareh  have  been  eatabliBM,  and 
we  see  in  them  for  the  first  time  in  histoij 
research  in  pure  science  conducted  as  a  pro- 
fession. There  is  urgent  need  of  an  ade- 
quately endowed  Institute  for  Psycholog- 
ical Research;  but  we  can  scarcely  expect 
one  of  oor  members  to  supply  the  needed 
ten  million  doUaisL 
Our  federal  government  makes  larger 
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appfopriatioos  for  8eient£Bo  ranaidi  than 

any  other  mltkokf  and  tlie  inoiMj  has  on  the 

"v\hole  been  used  to  advantage.  The  fact 
that  the  work  there  is  mainly  economic  is 
not,  in  my  opinion,  altogether  a  drawback 
The  difiScolty  has  been  that  better  provision 
la  made  for  rontino  woik  than  for  exoep> 
tional  performance.  The  present  emeiff* 
ency  has  led  to  further  large  appropria- 
tions by  congress  for  scientific  research, 
and  we  may  hope  that  the  truth  expressed 
in  the  President's  words  "Preparation  for 
peace  tt  the  best  preparation  for  war*'  will 
lead  to  stall  greater  efforts  to  promote  s^ 
ence  for  the  national  welfare.  The  govern- 
ment has  done  praetieally  nothing  for  psy- 
chology, and  the  Bureau  of  Education  is 
inadequately  supported.  The  Smith-Hughes 
bill,  however,  provides  a  considerable  sum 
for  ednsational  research,  a  large  part  of 
which  will  be  psychological  in  character. 
Public  education  is  supported  with  increas- 
ing appreciation  throughout  the  country 
and  (JUr  educational  systems  are  gradually 
leaning  the  importsnee  of  psychological 
«xperta  State  mpported  institations  for 
the  defective  and  criminal  classes  are  also 
beginning  to  make  such  appointments. 

The  patent  laws  were  enacted  before 
psychology  had  been  invented;  there  is  at 
present  no  way  by  which  idesa  csn  be  oon> 
trolled  for  the  profit  of  the  man  who  gives 
them  to  the  world,  even  to  the  smallest  per- 
centage of  the  value  of  his  gift.  How  this 
may  be  corrected  may  itself  become  an  ob- 
ject of  psychological  research.  Tf  some 
means  could  be  devised  by  which  the  state 
eoold  pay  for  the  servkea  of  individitals 
in  aeeovdanee  with  didr  valve  to  tlie  state, 
the  progress  of  seience  and  of  d^lisation 
veould  be  greatly  accelerated.  In  the  mean<- 
while  the  p^^ychologist  may  inereafle  an  in- 
adequate salary  by  the  writing  of  text- 
books and  by  outside  teaching  and  lectur- 
ing, bat  he  nsoally  does  so  at  the  sacrifloe 


of  research.  There  may  soon  be  psycho- 
logical experts  whose  advice  will  be  paid 

for  at  the  same  rate  as  is  now  paid  for  the 
advice  of  physicians,  engineers  and  lawyers. 
It  is  a  curious  circumstance  that  while  the 
plan  is  being  introduced  of  full-time  pro- 
fessors of  medieine  with  relatively  adequate 
salaries,  tiie  professors  in  the  graduate 
faculties  must  increasingly  support  their 
families  by  outside  work.  The  cost  per 
student  or  per  professor  of  the  magnificent 
buildings  and  grounds  of  the  university 
whwe  we  are  now  meeting  is  perhjqpa  torn 
times  what  it  once  was  or  need  now  be  for 
purposes  of  teaching  and  research,  whereas 
the  effective  value  of  the  salary  of  the  pro- 
fessor at  Columbia  is  now  about  one  fourth 
what  it  was  thirty  years  ago. 

It  is  onr  bnaineSB  sa  individaata  and  espe- 
eially  sa  united  in  this  Americsn  Fa^ehiK 
logical  Association  to  use  all  possible  efforts 
at  all  times,  in  all  plaf'es  «nd  in  all  ways  to 
improve  the  conditions  under  which  re- 
search work  is  done.  Science  has  doubled 
the  length  of  hnmsn  life  and  qnadmplad 
the  prodnotivity  of  labor.  A  single  sdvanoe 
in  applied  seience,  such  as  the  Bessemer 
steel  process  nr  the  elect romngnct,  discov- 
ered by  Faraday  in  the  only  research  labo» 
ratory  then  existing,  may  add  annuaUy 
some  two  hiDion  dollars  to  the  wesiyi  of 
the  world.  The  psjrehologiesl  and  sooisl 
sciences  have  already  done  tiieir  share  in 
freeing  us  from  superstition  and  unreason, 
in  leading  us  to  tell  the  truth  as  we  sec  it 
and  in  some  measure  to  see  the  truth  as  it 
is.  They  have  repaid  many  fold  their  eo«t 
in  eeonomie  applicatloas.  An.  improve- 
ment oi  tML  per  cent  in  the  edneationsl 
work  of  this  eonntiy  saves  ns  a  hundred 
million  dollars  a  year.  But  it  is  to  the  fu- 
ture that  we  look  to  obtain  a  control  over 
human  conduct  eorresponding  to  that  of 
physical  seience  over  tlie  material  world, 
and  moie  vital.  We  most  eliminate  tiie  in- 
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calculable  waate  of  preventable  idleness, 
misfit  employment,  disease,  ince,  crime  and 
war;  we  must  divide  wealih  more  fairly 
and  lue  it  moM  wiwlr,  we  masl  alter  fonda- 
mentally  all  our  institutions,  the  familj* 
the  church,  the  school,  the  conrts,  povem- 
ment  and  the  rest;  each  must  be  enabled  to 
give  what  he  best  can  and  to  receive  what 
he  most  needs.  And,  as  I  said  twenty-two 
jem  affo— before  tiiat  "infimt  industry" 
engeniea  had  begun  its  eareer — in  1117  ad- 
dnaa  as  president  before  this  association : 

We  not  only  hoM  the  clay  5n  our  hanfla  to  mould 
to  honor  or  duhonor,  but  we  also  have  the  oitlmate 
dMbfan  as  to  what  matsrlal  we  riudl  vm.  Tte 

physk-Ist  can  turn  his  j/i^'  iron  into  steel,  and  80 
ean  we  ours;  but  be  can  not  alter  the  quantitiee  of 
fdd  Bad  iMft  la  kto  warUf  wktNes  w»  «■&  la  oon. 
Our  tmpoaMWtf  la,  iadaedt  wjr  giMfc 

J.  MoKbk  Cattbll 

AN  INSTITUTE  FOR  THE  HISTORY  OF 
SCIENCE  AND  CIVILIZATION 

To  those  int^restod  in  placing  before  Ameri- 
can students  advantages  not  only  groiter  than 
are  now  offered  in  Ihia  country,  but  greater 
than  those  offered  abroad,  the  folluwing  State- 
ment may  sugrpest  an  opportunity. 

The  history  of  science  deals  with  so  large  a 
part  of  the  inteBeetnal  devdopmeot  of  the 
race,  that  it  ahootd  attract  the  intoreset  of  every 
thinking?  person.  Such  an  interest  is  already 
manifest  among  an  ever-increasing  number  of 
seioatistB  and  tedtnidanB.  F'nrthsnnDrflh  a 
Toy  fenerel  interest  is  also  bewwning  appar* 
ent,  for  example,  in  the  history  of  the  numer- 
ous means  of  lofrjinotion  from  the  first  beasts 
of  burden  to  the  airplane  of  to-day ;  in  the  his- 
toiy  of  ocmiputatioii  fiom  the  insemona  hat 
rude  abaoos  to  the  refined  calculating  machine; 
in  the  history  of  such  methodsi  of  c'omnumi'"'a- 
tiou  as  tel(^^phy  and  telephony  aud  in  the 
history  of  medical  and  surgical  practise. 

If  we  oondder  it  from  a  hifl^  point  of  item, 
the  importance  of  the  history  of  science  bo* 
oomes  even  prratt  r.  Wf  then  realize  that  sci- 
ence is  the  strongest  force  that  makes  for  the 


unity  of  our  civilization,  that  it  is  also  essen- 
tially a  cuiuuiulive  process,  aud  heuoe  that  do 

histofy  of  eiviUiation  oan  be  toMUy  tnie  end 

complete  in  which  the  development  of  science 
is  not  g-ivcn  a  considerable  place.  Indeed,  the 
evolution  of  science  mtut  bo  the  leading  thnod 
o/oS  peneral  IMory, 

The  more  edenttfio  research  beoomei  spe- 
cialized, the  more  do  coordinating  studies  of 
some  kind  become  necessary  to  keep  scientists 
interaeted  in  one  anolliez'e  wnk.  Speeialistti 
indi^nsable  a.'<  it  i^,  should  not  be  allowed  to 
ob.?cure  the  broader  vision,  and  there  is  no  bet- 
ter way  to  prepare  these  coordinating,  ency- 
clopedio  atiidSee  than  to  nnlbld  as  dearly  at 
poaeible  the  evolution  and  interrelations  of  all 
sciences.  These  liave  not  grown  independently, 
but  together,  the  progress  of  eaoh  making 
fortlier  progress  possible  for  all  the  others. 
TU  hiUont  of  Mimce  «e  like  meiiM  lam  of 
any  philosophy  of  science,  indeed  of  any  phi- 
losophy which  ii  noi  men  mota^h^nc*  or  lit- 
erature. 

Soienoe  is  ever  growing  and  is  beooniag 

daily  a  more  important  factor  in  the  field  of 
education.  Science  It  id  which  makes  it  pos- 
sible for  men  to  tame  the  forces  of  nature  to 
Umi  purpose;  whidi  is  tfie  foondatioD  of  all 
material  power;  which  is  the  badUwne  of  our 
civilization.  Knowledge  h  poorer,  but  this 
power  may  become  a  danger  if  its  spirit  be 
false  and  if  it  he  bent  solely  upon  material 
achievements.  It  is  only  when  adence  ia  ea^ 
Ijlained  and  tempered  by  liist«:»ry  that  it  ac- 
quires its  whole  educational  value,  and  that 
the  main  objections  to  scientific  education 
eeaae  to  be  ralid.  Tko  science  tntm 
xnto  our  Uvea,  the  more  it  must  be  "Awmoa- 
ited,"  and  (here  is  no  hi  tter  way  to  hum^nite 
it  than  to  study  it^  hiitlory.  8uch  Studies,  reo- 
onoUing  the  purely  scientific,  tiie  histories  and 
the  philoaophio  pointa  of  Tiew,  would  be  Ae 
.'onree  (<{  the  soundest  and  highest  ideali-^ni. 

The  tield  of  the  hi>^tory  of  science  as  wo  have 
defined  it  it>,  of  courtie,  too  broad  to  be  ade- 
quately oofered  by  eeparate  depertnents  in 
any  of  our  universities.  This  can  only  be  ac- 
complished by  an  institution  devoted  "tri'^tly 
to  this  purpose  and  adequately  equipped  for 
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the  great  work  that  needa  to  be  donet  Such  an 
inttitDtioii  should  open  its  doon  fredy  to  tiia 

few  who  are  sufficiently  advanced  to  pvoftt  \^ 
iU  help,  but  it  sliould  not  bo  hampered  by  any 
question  of  degrees  or  credits,  remsining  free 
to  do  for  the  sdranoed  student  iriiftt  it  Mf 
^be  of  service  in  establishing  the  Mgliest 
standards  of  resoarcli  and  scholarship. 

An  institute  devotod  to  thia  work,  by  what- 
ever name  designated,  would  need  to  be  su£l- 
oiea^  endowed  to  be  independent  of  fees  or 
of  large  financial  returns  from  its  publications. 
Xt  might  be  establtshed  independently,  witli  n 
Imilding  of  its  own  in  any  ci^  with  abundant 
libfeiy  and  nnueum  feeilitiei*  or  it  might  be 
endowed  to  work  u  part  of  some  inatitotion 
already  orgnnized,  such  as  s  Inge  nnivmitr 
or  a  museum  of  science. 

Such  an  institute  should  have  among  its 
setivitiea  the  foUoiring: 

1.  To  offer  to  qualified  students  the  best 
equipment  for  work  and  the  advice,  assistance 
and  encouragement  of  a  small  corps  of  experts 
in  the  TaMarj  of  aeienee^ 

2.  To  afford  to  univeraitieBy  ISbrariea  and 
scholars  the  opportunity  to  acquire  at  cost 
photographs  of  important  mauu^ripts,  docu- 
menta  and  objects,  thna  making  it  possible  to 
study  Uanrdy  at  home  many  original  source 
that  at  present  can  only  be  examined  abroad 
and  at  a  considerable  expenditure  of  time  and 

To  this  end  tiiere  should  be  aeenred 
the  best  aifaiUble  teohnioians,  with  the  best 
typos  of  apparatus,  working'  both  in  foreign 
libraries  and  in  the  laboratory  of  the  institute. 

d.  To  offer  to  scientists  interested  in  his- 
tory, to  historiaiia  intensled  in  sdenoe,  and 
to  cultivated  philosophers  a  mcet-"r  r:  place 
worthy  nf  their  respect;  a  cieariug-houae 
wiiere  ail  matters  of  common  interest  to  them 
iTDuld  be  oentnliaed,  eaanined  and  eventually 
made  known  to  the  world. 

4.  To  begin  collections  of  prints,  inatru- 
ments  and  all  other  early  material  bearing  on 
the  history  of  pure  and  applied  aoisKioai  Thia 
activity  oonld  in  eoniaa  of  time  soqMnd  into 
a  department  of  enormous  ini{X)rtanee,  as  is 
clear  to  any  ono  who  has  visited  tlie  Conserva- 
toire des  Arts  et  Metiers  in  Pario,  tliu  Science 


Muiieum  in  Kensington,  or  the  Deutschee  Mn- 
lernn  In  Mnnieh,  foundations  with  which  we 

have  nothing  to  compare  in  this  country. 

5.  To  publish  two  joumnls,  one  of  a  popular 
nature  and  the  other  of  the  bigh^  scientifio 
diaraeCer.  The  former  should  set  forth  in  as 
interesting  manner  the  latest  discoveries  in 
the  history  of  familiar  science,  appealing  to 
the  eye  through  the  b&it  style  of  illustration 
and  to  tiie  intollect  through  popular  but  aoen- 
rato  and  sebolarly  statements.  It  should  also 
give  much  attention  to  the  history  of  civiliza- 
tion in  all  its  hij^Jiest  features,  and  should 
thus  do  for  history,  though  in  a  more  scholarly 
way,  what  has  already  been  ao  saceessfiiUy 
done  for  geography.  The  scicntiflc  jomnal 
might  be  a  scries  of  editions  of  important 
scientific  manuscriptJi  or  a  jouraal  of  the  typo 
of  Itu  which  sliould  record  the  world'd  work 
on  tiie  sttbjeet  la  such  a  journal  grsat  atteas- 
tion  should  be  given  to  bibliography,  not 
merely  external  but  also  internal  and  critical, 
for  this  p\irpose  the  institute  should  carry  on, 
m  its  own  fidd,  the  coordination  of  the  moat 
thorough  bibliographical  w>rli^  mobilialng  the 
bMt  critical  talent  available. 

Such  an  institute  would  not  rival  any  de- 
partment in  our  unitsrsitiaB.  It  can  and 
should  set  a  higher  standard  of  scholarship  by 
reason  ■  f  it?  indei>endenco,  and  it  ?ho\:ld  be 
looked  upon  as  a  valuable  aid  by  every  uni- 
versity in  this  oountry  and  ahroadf  and  aa  s 
aonvee  of  supply  ni  material  wMoh  no  uni- 
versity or  library  can  furnish. 

Tiie  institute  would  need  to  begin  its  work 
with  a  small  staff  of  experts;  with  a  small 
nmnber  of  well-trained  teehnicians,  infflmtiny 
photographers  and  process  workers;  with 
bibliographical  and  clerical  assistants;  with  a 
well-chosen  library;  and  with  the  best  facilities 
for  seisntifio  bibliographical  work.  It  would, 
of  course,  be  necessary  to  do  part  of  the  work 
abroad,  since  it  would  bo  too  expensive  to 
assemble  in  any  one  place  all  the  scholars 
lAoee  cooperation  would  be  essential  to  the 
beat  success.  This  Is  especially  the  ease  wilh 
rc?fpcct  t^  the  Oriental  civilizations,  in  con- 
n^tion  with  which  a  great  amount  of  pioneer 
work  vsmains  to  be  done. 
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The  mtaonuitionl  ehanetar  of  the  uutitnle 

should  also  be  fully  m-ogiilzt^l.  Altliootrfi 
located  in  America,  its  field  of  iiitlu<'uce 
would  extend  equally  to  all  other  countries 
and  ii  would  develop  a  power  for  Sntemei- 
tiondiwn  fhe  value  of  ^ridoh  could  hardly  be 
exaggerated.  It  is  a  serious  misfortune  thnt, 
whereas  there  fire  thousands  of  orfjnniznti'ins 
devoted  to  local  history,  or  to  such  auxiliary 
hranohes  aa  heraldry,  genealogy  and  numia- 
matics,  there  is  nowhere  a  single  one  that  is 
dedicated  to  the  historii-nl  study  of  that  which 
ia  the  greaUit  common  good  to  all  mankind, 
the  eioeUent  iaatitiile  in  Leipzig  being  deraCad 
esdnalTCly  to  hialoij  of  medieiiifc  It 
would  place  the  New  World  in  another  light 
if  thrre  could  be  founded  here,  especially  at 
this  time,  an  institute  which  might  in  the  near 
futore  become  the  cradle  of  new  inteUectoal 

inovoment,  of  a  new  hnniunism- 

Tlierc  is  alrcadj"  a  fjratifyinp  interest  in  the 
project.  Two  or  three  of  the  tineat  libraries 
on  the  hiatoiT  of  aoiepee  and  of  its  special 
branches  are  likely  to  be  given  to  the  inatitute 
if  it  is  founded  on  the  lines  above  set  forth. 

The  following  scholars  have  written  to  ex- 
preas  their  interest  and  sympathy  and  most 
of  them  have  pvonaiaed  aome  Und  of  ooUaboffa* 
tion: 

Joseph  SiTPetman  Amn.«,  Wilder  Dwipht  Ban- 
croft, Fr.  Barry,  Alexander  Graham  Bell,  Ueorge 
Datid  BirkhofP,  Fnuu  Bou,  Marston  Taylor 
Bogert,  James  Henry  Breasted,  George  Lincoln 
Burr,  Florian  Cajori,  William  Wallace  rami-hcll, 
Paul  (Jarus,  WiUiaoi  Ernest  Castle,  Jamos  McKeeu 
QattflO,  WiUfam  Bdlleek  Oarky  Trank  Wlgglai' 
worth  Clarke,  Thomas  Chrowder  (Thamberlin, 
Bussell  Ueury  Chittendon,  WilUam  Thomas  Coun- 
elbnaii*  Heaiy  Oraw»  Harvey  <>uhing,  Charlai 
Beaadiet  Oavenport}  VPUUam  Morris  Davis,  Arthur 
Louis  Day,  John  Dewoy,  I^eonard  Eugene  Dickson, 
Benry  Herbert  DooaldsoQ,  Jesse  Walter  Pewkes, 
BMn  Brut  Ftoat,  neUing  Hodaon  Ganiaan, 
Georgp  Fllery  Hale,  Oran%-ilTf.'  Stanley  Hal],  Charles 
Homer  Haskins,  Lawrence  T.  Henderson^  T.  Wil- 
Ham  Traaeis  HOlebtaBd,  WHllam  Braaat  Hoek- 
Ing,  B.  F.  Alfred  Hoernl^,  William  Henry  Howell, 
Edward  VermUye  Huntington,  Ellsworth  Iluntin^' 
toa,  Morris  Jastrow,  Jr^  David  Starr  Jordan,  Louis 
Qualm  Karplaski,  Arnold  Oarl  KMm,  Gaorge 


TniktUk  BSaaa,  Barliiaia  Laniar,  Wmiam  LiVbf, 

Frank  Rattray  Lillle,  Ralph  S.  Lillie,  Williani  Al- 
bert Locy,  Jacques  Loeb,  Graham  Luak,  Pereival 
LowsU  [deeeaaad],  FraaUla  Pafaie  Mall,  Gearge 
Hcrliert  Moad,  Sanuiel  .Tames  Mcltzer,  Albert  Abra- 
ham Michelaon,  Bobert  Andrews  MiUikan,  Edward 
OaldweO  Moore,  Eliakbn  Hastiags  Moore,  Brntak 
Carroll  Moore,  Arthur  Amoa  Xoyes,  William  Al- 
bert Noyes,  William  Fogg  Osgood,  George  Howard 
Parker,  Balph  Barton  Pcrrj,  Edward  Chaxltss  Pick- 
ering, Frederick  Leslie  Bansome,  Theodore  WUttaaa 
Richards,  David  Riosiiuui,  James  Harvey  Robinson, 
Julius  Baehs,  William  Thompson  Sedgwiek, 
Tboaaa  Jaffenoa  JTaokaea  Bee^  H.  H.  Sheffar,  Paid 
ShorpT,  Jamea  Thomson  Shotwell,  David  Eopcno 
Smith,  Edgar  Fahs  Smith,  Edward  Clark  Streeter, 
Baaiy  Oabera  Tijkr,  H^iy  WaMar  1>ier,  Tieler 
Clarence  Vaughan,  Addisou  Emery  Verrill,  James 
Joseph  Walsh,  Arthur  Qordoa  Web^,  William 
Henry  Waleb,  BdmniMl  Tlaiwliar  "WOain,  Stmm 
Haagfcten  Woadai 

In  the  matter  of  corespondsDoe  the  under- 
^ifriH^d  will  act  for  tlios^o  interested  in  tlie 
movcmwt  until  it  is  seen  whether  a  more 
definite  organiiatimi  oan  be  afiaotod. 

Gbdmb  Sasiov 

Habvard  rKrvERsrrr, 
Gambsuxi^  Mass. 


6CIBNTIFIC  BVBIIT8 

TBCHNIGAL  AMD  MEDICA.L  MSHOGhTiOM 
IN  RUSSIA 

The  London  Timt  atatea  that  one  of  the 
noet  atrildiig-  f eatorea  of  neeni  educational 

reform  in  Russia  has  been  the  unusual  activ- 
ity of  Comit  T^natiev,  tlie  ex-iiiinister  of  edu- 
cation. There  has  been  great  need  of  people 
of  higher  edneation  in  Buaaia  in  two  depart- 
ments especially,  the  teohnioal  and  the  med- 
ical. In  'N'oYombcr  last  Count  Ttrnntiev 
brought  before  the  Duma  a  scheme  for  a  new 
oniTersity  statute  introducing  far-reaching 
reforms.  Meantime  many  new  *«>«lfin<^>wl  ud 
medical  schools  are  already  being  provided 
for.  Ten  new  technical  institute-;  of  various 
types  are  in  process  of  orgauuuuou,  and  in 
thia  oonnection  Ooont  iKnatiafr  appmadhed  the 
municipalities  and  Zemsti^  oonc^anaed,  with  a 
view  to  sharinsr  the  expena*'.  Thpso  technical 
iuotitutes  are  to  be  opened  especially  in  the 
eaataiB  part  of  the  empii^  in  Sainton  Yyatka, 
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TnAettKO.  and  BlagoveahdMnak.  Of  the  wef 
€nl  mm  vnmnitieB  idiieh  ue  under  consid- 
eration, the  first  to  be  opened  will  be  those  of 
Perm  and  Bostov-on-the-Don.  The  scheme 
for  Hm  UxuTomi^  of  Irkutsk  ia  to  be  brought 
befioftt  the  DoBU  ia  ^  avtuan.  ni  1917,  and 
another  university  in  the  Far  East  is  plaiuK'd 
for  either  Vladivostok  or  Habnrovsk.  All  the 
towns  which  have  been  chosen  as  new  centers 
of  adncatuw  ham  abaadj  -voted  snnie  <rf 
money,  larger  or  smaller,  according  to  tbeir 
wealth.  Some  of  the  old  universities — viz., 
those  of  Odessa  and  Tomsk,  have  been  allowed 
ti>  iaanaaa  tiie  Boniber  of  ihdr  atadeDta.  Per- 
haps the  meat  marked  reforms  are  in  medical 
education,  since  Russia  is  faced  with  a  f^enUrr 
need  for  medical  staff  than  any  other  country. 
A  neir  degree  of  candidAte  of  medical  eownoe 
Ilea  been  founded  wbidi,  together  with  eight 
months'  hospital  traininpr,  entitles  the  holder 
to  practise.  The  holder  of  this  degree  oooupiee 
en  intetmediate  place  between  the  fully  quali- 
fied doctor  and  the  so-called  feldsch&r  or  nurse 
(male  or  female),  wlio  is  allu\vc<l  to  practise 
in  the  absence  of  a  doctor.  There  are  also 
schools  for  four  more  claaaea  of  medical  staff — 
diflinf eoton,  metaniity  nwaea,  nonea  for  nerv- 
on.s  ca'^es  and  masseurs.  These  reforms  nrc 
filr«'n<l.v  beinf?  set  in  motion,  and  are  to  1)0 
carried  out  in  the  course  of  the  next  three 

jeaxB. 

PINNSR  IN  MANILA  TO  VISITING 
acnilTIFIC  KBN 

A  GomsFOimnra  ifritaa  from  Manila: 

On  Vabnaiy  1917,  Dr.  John  A.  Brasbear,  the 
noted  American  maker  of  photographie  leases  and 
silTer-on-mirrorg,  Dr.  A.  Swasey,  pre^ddent  of  the 
firm  that  made  the  mounting  of  the  big  Cordoba, 
Tjick,  Yerkes,  Yiotori.i  tolfstoop^M,  ami  Dr.  John  R. 
Froeman,  the  Amertc&u  hydraulic  ooginoer,  were 
aetartateed  at  a  loneh  given  in  their  honor  at  the 
Manila  Hotel  Ity  prominent  scientists  and  engineers 
of  M*"^'"-  To  meet  in  the  far-off  Philippine  la- 
laada  so  auuiy  friaada,  eathoalaatle  for  aatnmonij 
and  for  tbr-  application  of  modern  machinery  and 
methods  to  a»»yna«wiig  problems  was  a  delightful 
aorpnae  to  the  cUattngiiialwd  Tiaitora.  JoaS  AIgu6, 
direetor  of  tho  Weather  Bureau,  welcomed  the 
guests  and  acted  as  toastmaster.  The  speaker  of 
the  occasion  was  a  personal  fHand  of  Pr.  J.  A. 


BtMhsar.  Speaking  of  optical  instruments  made 
by  Brashear,  Bar.  M.  Selga,  well  known  in  Amer- 
ica for  his  cpnnpction  with  the  leuding  American 
obaervatories,  iiiado  the  following  remark:  "There 
i.H  banlly  any  remarkable  aaUwiauilaal  lil— talmj 
ill  Ai!u>ricft  that  is  not  equipped  either  with  a 
silver  on-mirror,  or  a  lens,  or  a  comet-seeker,  or 
an  alt4»liiratii  or  a  epeetrograpli  eoaatmetad  hf 

Brasbe.ir.  The  S"  donblet  of  Swarthinore  Connie 
Obterratory,  the  IS"  of  the  Dominion  Observatory, 
Ottawa,  Oanada,  tbe  18^  o<  tlw  Flower  Obaerfa^ 
tory,  Philadelphia,  Pa.,  the  20"  of  Chabot  Observ- 
atory, Oakland,  Califonua,  the  focus  of  the  astro- 
Bonnieal  adndration  of  the  ^tors  at  the  Panama- 
Pacific  Exhibition,  the  ualqoa  SO*'  photographie 
refractor  of  the  Allegheny  Obsprvntory  arc  but  few 
among  the  many  high  grade  rufraetors  turned  out 
by  Brashear.  You  are  all  ni^fiBatatufl  with  tiie 
spectrnr'-npMe  investigations  of  the  l;;t-  T>r. 
Youfjg,  at  i'rinceton,  of  Dr.  G.  H.  Hale  at  Ken- 
wood, paviBg  the  wagr  for  the  advaaoa  of  aolar 
l-hysies  and  the  establishment  of  tht>  Mt.  Wilson 
Solar  Observatoiy,  of  Dr.  F.  Schleeinger  at  the 
AJtoefaaay  OtearratoiT  wHh  the  MeDon  and  Porter 
spectrograph,  of  Dr.  Frost  with  the  Bruce,  of 
Plaskett  at  Ottawl^  of  Dr.  Slipbsr  at  Flagstaff, 
and  specially  of  Dr.  W.  W.  OampbeU  who  with  the 
Mills  spectrograph  has  surveyed  the  northern  and 
southern  akies  for  the  spectral  charactcristii-.s  of 
the  Itara.  Now,  one  of  the  vital  partu,  either  the 
priains  or  the  Icnseu,  of  these  unpaialUad  apOstro* 
graphs  uro  from  Brashear."  The  friie^ts  gathered 
around  the  table  at  12,  o  'clock  and  the  steamer  was 
to  taha  the  aeiaBtUlo  party  fnm  Maaila  to  Bong- 
fcong  at  3  P.M.  Few  minute.s  were  left  to  Dr. 
Brashear  to  talk  on  the  stars,  to  Dr.  Swaeey  to 
giro  hia  viewa  about  the  Far  Eiat  and  to  Dr.  Free- 
man to  report  on  the  past,  present  and  futote  en* 
dition  of  the  Panama  landslides.  The  speeches 
were  short,  but  they  wore  a  souice  of  pleasure  and 
daBght  to  more  thaa  a  hnadrad  gaarta  and  will  be 
long  raBiaaabaied. 

THE  KANSAS  CITY  MKfiTlNQ  OP  THE  AMSR. 

icAM  cHBHicAX,  eoGinr 

As  has  been  already  noted  in  Science  the 
American  Chemical  Society  will  meet  at  Kan- 
sas Oilgr  from  April  10  to  14.  The  society  and 
hotal  headqnarten  will  be  at  the  Botd  Undile- 
bach.  Tlie  final  and  complete  program  will 
be  sent  on  or  about  April  3  to  mombers  re- 
questing it  The  program  of  general  amnge- 
mente  ia  aa  foJlotn; 
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ftiSO  r.H.   Dinner  to  the  council  at  the  UniTersity 

Cltih  (tcndcrcil  by  the  Kansas  City  Section). 
8.15  P.M.    Couucil  meetiitg.   AsBembl/  room,  Hotel 

Wednesday,  April  11 
10  A.M.   General  meeting  of  the  society  in  the 
H«ld  MnddelMck 
Addresses  of  Welcome. 
Hon.  George  H.  Bdwds,  major  of  Kanaai 
CSty; 

Dr.  Frank  Strong,  ffc^nf"^  «f  fha  UaiMnlty 
of  EaoMB. 
BeapooM: 

Julius  Stk^ite,  jgtMtult  GhamiflAl 

Soc.ii'ty. 
Qeuer&l  Papers: 
**Tlw  Eeonomie  Bcaoorees  of  th*  Xmum  Gty 
Zone."   Arthur  J.  Boynton. 
2         Publie  Session.  Hotel  Muehlebaeh. 

"IMnknm  aad  Nttnnl  Om.'*   Dr.  H.  P. 
Cady,  chaimian, 
6  P.M.   Smoker.  Hotel  Muehlebaeh. 

AH  ■MitoM  «Bd  divUkm  awetings  of  fka  lodely 
nill  he  held,  as  far  as  possil)le,  in  tts  SotsI 
Huahlebach,  on  the  mezzanine  floor. 

Tuesday  night,  AprQ  10.  Oonadl  dlmm  and 
Bmeting. 

Wednesday  morning,  April  11.   Opening  session. 
Wednesday  afternoon,  April  11.   Publie  session. 
"Petroleum  and  Natural  Gas." 

Wediie-iday  night,  April  11.  Smoker. 
Thursday  morning,  April  12.   Division  meetings. 
TfauTsday  aftemooo,  April  IS.  IM^don  meetings. 
Thursday  night,  April  12.  Banquet. 
Priday  morning,  April  13.  Division  meetings. 
TtMbj  aftamooB,  April  IS.  EaBorrijoos. 
Friday  night,  April  13.  Open. 
Satnrday  morning,  Ajiril  14.  EiCTirsions. 

The  following  are  the  addresses  of  the  diyi- 
tamal  secntaries: 

'Agricultural  and  Food  Chemistiy:  Okn  1".  MlHn, 

H.  J.  Heinz  Co.,  Pittsburgh,  Pa. 
Biological  Chemistry:  1.  K.  Phelps,  Bureau  of 

dwinlstiy,  WaddngtWy  Si  0. 
Fertilizer  Cntemistry:  F.  B.  Carpenter,  yiTgiBia> 

Carolina  Chemical  Co.,  Bidunond,  Va. 
ladiutrial  Chadvta  and  Ohflmiflal  Bogliiean:  8. 

H.  Salisbury,  Jr.,  Northampton,  Pa. 
Or^uiie  Qwoiistzj:  H.  L.  Pisher,  Columbia  Uni- 

ymty,  N«w  York  Gty. 
Fliannaceiitical  Chemistry:  George  D.  Beal,  Chem- 

iatrjr  jEkuildiiig»  Univani^  of  nUnois,  Urbana, 

m 


nyriaal  aad  laafgaBle  Ohamistry:  Bad  V.  101^ 

lard.  Institute  of  Technology,  Boston,  Mass. 
Water,  Sewage  and  Sanitatioa:  H.  P.  Oonoo,  U.  B. 
PttbHc  Healtli  Bartla^  Qtort  CUy,  Pa. 


SCIENTIFIC  N0T88  AND  NEWS 

Thk  following  fifteen  candidates  have  been 
selected  by  the  oounoil  of  the  Royal  Society 
to  b»  reoammatded  ior  election  into  the  aoei- 
etgr:  Dr.  J.  H.  Ashwor^,  Mr.  L.  Baintour, 
Professor  G.  A.  .1.  Cole,  Mr.  C.  F.  Cross,  Dr. 
H.  D.  Dakin,  Professor  A,  S.  Eve,  I'ro  feasor 
H.  Jackson,  Professor  J.  S.  Macdonald,  Pro- 
feaeor  J,  W.  NieboIaoD»  Dr.  B.  H.  Fiekaid, 
Mr.  C.  T.  Uegan,  Dr.  K.  Robertson,  Dr.  E.  J. 
Russell.  Mr.  8.  Q.  Shattook  and  Prafaaaor 
F.  E.  Weiss. 

The  membership  of  the  Botanical  Oommit- 
tae  of  tibe  ITational  Beaeaxch  Oomicfl  baa  jnat 

been  complfttfxl,  as  follows :  From  the  National 
Apfldemy,  .J.  M.  Coiilter  (chairman),  D.  BL 
Campbell,  R.  A.  Harper;  from  the  American 
Anoeiatiom  for  fhe  Adnuwemant  of  Sdaaea 
(Committee  of  One  Hundred),  Gmqgtt  T. 
Moore,  H.  E.  Livinprston,  L.  R.  Jones;  from 
the  Botanical  Society  of  America,  Erwin  P. 
Smith,  Edfmid  IL  Bart  and  H.  H.  BardaCt 

At  Hm  Teqneat  of  the  National  Boaeaxoh 

Council  there  has  been  appointed  at  tibe  Ool> 
]pge  of  tlie  City  of  New  York  a  research  com- 
mittee, consisting  of  Professor  Charles  Basker- 
ville,  chairman;  Professoro  T.  A-  Storey,  F.  G. 
BegnoldSk  Geo.  O.  8oott»  J.  €k  Ooffla,  F.  S. 
Bieithtit  and  A.  N.  GoMsmith. 

Tbb  Adams  prize  at  Cambridge  has  been 
awarded  to  Mr.  J.  H.  Jenns.  M.A.,  somptirne 
fellow  of  Trinity,  for  an  essay  on  Some 
Problems  of  Ooamogony  and  Stellar  Dy- 
iininics.*'  No  election  has  been  nude  to  the 
Isaac  Newton  Studentship. 

Mii.  John  W.  Titcomb,  fish  and  gnme  com- 
ini.ssioner  of  Yermouty  has  been  appointed 
by  the  ooneerrstion  comnuarion  firfi  eiiltuciefc 
for  the  state  of  Kew  York,  to  fill  the  vacanoy 
oanaed  by  the  death  of  Dr.  Xarh  ton  H.  Bean. 

Professor  A.  A.  Benedict  has  been  ap- 
pointed asBociato  professor  in  physi<^  in  the 
UniTeraity  of  South  Carolina,  filling  the  ya- 
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cancy  canaed  by  flw  iMicnation  of  Br.  Lucian, 
■who  will  take  up  research  work  for  tho  QwOQ 
and  Bauer  Company,  of  Hartford,  Conn. 

Professor  J.  C.  Mkrhiam,  of  the  University 
of  CaHfomia,  will  give  a  paper  on  ''A  Plan 
for  Oooperaticm  in  Basearoh  smtmg  Hba  Sden- 
tific  Societies  of  the  Pacific  Coast"  in  the 
gymposiirm,  under  the  direction  of  Dr.  D.  T. 
MacDougai,  before  the  Stanford  meeting  of 
tiie  Padflo  Dx?iri«k  ol  1jb»  AnMrictn  Awmh 
datSum  in  Uie  AdvanooiMnt  of  SoSaaoe. 

QmncttAL  Quomam  W.  Goethals  gave  an 
illu^trnted  lecture  on  tlio  Panama  Oanal  at 

Cornell  TTniversity  on  Marfh  5. 

Dr.  W.  D.  Bancroft,  professor  of  physical 
di«nustiy  at  Cftnnell  University,  addreaaed 

t}io  Indiana  branch  of  the  American  Chonioal 
Society,  at  Indianapolis,  on  March  9,  on  **  Con- 
tact Catalysis'';  and  on  March  10,  Professor 
Bancroft  spoke  before  the  Society  of  Sigma 
Zi  of  Indiana  Unhonitr  on  "OoDoid  Ohom- 

Dr.  Williau  S.  Thayer,  of  the  Johns  Hop- 
kins Hmversity,  delivered  an  address  before 
the  New  York  Academy  of  Moiicin^  on 
Himfh  16,  on  "The  Sigwiiieanoe  of  Some 
Common  Deviations  hom  tiie  Ordinaiy  in 
Cardiac  Fimction." 

TiTn.  N".  H.  Dartox,  of  the  IT.  S.  Geoloprleal 
Survey,  recently  lectured  to  Lehigh  University 
en  "  Tbe  Grand  Oanyon  of  Aritona,  a  Great 
Ohjeet  Lesson  in  Geology  and  Geography* 
A  lar^  number  of  new  vievB  and  other  iOdB' 
trations  were  shown. 

PaonssoR  C.  M.  Child,  of  the  department 
of  aoology  of  the  University  of  Chicago,  will 
giTB  the  principal  address  before  the  Sdenoe 

Section  of  the  Colorado  Educational  Asso- 
ciation at  the  spring  meeting  to  bo  held  at 
Teachers  College  in  Greeley  on  March  80 
and  81* 

Db.  WtLLUM  IL  Bbooks^  diveetor  of  Smith 

Observatory,  and  professor  of  astronomy  at 
Hobart  Collie,  recently  delivered  hiB  illus- 
trated lecture  on  The  Wonders  of  the  Heav- 
en^" at  Hie  Rhode  Island  State  OoUege  at 


The  magnetie-survey  vcssd,  the  CamtgU, 
under  the  command  of  J.  P.  Ault.  arrived  at 
Buenos  Aires,  with  all  well  on  board,  on 
March  2.  Leaving  San  Frandaoo  on  Kovem- 
ber  1,  1916^  he  proceeded  to  £kat»  UUnd, 
thence  around  the  Horn  to  Buenos  Aires.  The 
scientific  work  was  BuooeeBfully  aocompliahed 
on  the  entire  trip. 

The  daily  papers  report  that  Vilhjalmur 
SteAuiasoii,  the  Arotie  explorer,  is  tviatering 
with  the  c^MoIene  schooner  Polar  Bear  at 
Prince  of  Wales  Strait,  according*  to  news 
brought  by  a  Northwest  police  expedition  from 
Fovt  MeiBwKBOn.  Stefsnsson,  who  passed  last 
summer  exploring  tho  new  land  discovered 
north  of  Prince  Patrick  Island,  is  hopeful  that 
the  i»  will  break  up  early  this  spring  and  per- 
mit him  to  make  the  northeast  passage  and  to 
sail  VP  the  St  I«wrenoe  Biver  to  MontosaL 

Profisrob  William  Beebe,  of  the  faculty  of 
mathematics  of  Yalo  TTniversity,  died  on 
March  11,  in  New  Haven,  in  the  sixty-sixth 
year  of  hia  age^  He  was  gndnatad  £roin  Yale 
in  1873,  and  had  been  teaohing  there  ainee 
1876. 

Dr.  John  S.  McKay,  head  of  the  department 
of  physics  and  mathematics  of  the  Packer  Col- 
legiate Institatsb  BrooUyn,  from  1890  to  hia 
retirement  last  aommerr  has  died  at  the  age  of 

sixty-seven  years. 

The  library  of  the  American  Institute  of 
Mining  Engineers  has  received  a  gift  of  $100,- 
000  from  "Mr.  James  Bongla^  of  Ariaona. 

A  OHArnat  of  Sigma  Gamma  Epsilon,  tiie  na- 
tional ooDegiate  fraternity  defotod  to  geol- 
ogy, mining  and  mctallur^,  was  installed  in 
the  University  of  Nebraska  on  the  evening  of 
Kansh  8.  OommvnioationB  intended  fbr  ^ 
national  officers  should  he  addressed  to  lb. 
Harry  E.  Cnma,  Lawrence,  Kansas. 

A  ciRClTLAn  letter  giving  3d  generic  names  in 
Protozoa,  Ccbleuterata,  Trematoda,  Cestoda, 
Cirripedia,  Tonieata  and  Pisos^  ohiefly  lin- 
nsean,  whieh  have  been  proposed  for  inelnaifftt 
in  the  Official  List  of  Zooloprical  Names,  has 
been  mailed  to  the  leading  scientific  inatitu- 
tions,  ooUsges^  labozatoriea,  etc.,  in  various 
eoontrias;  in  addition  90  espies  have  hesn  isat 
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to  eaoh  oomniiMioiMr  for  distributum  in  lot 

own  country.    A  copy  will  he  sont  to  any 
8011  sufficiently  iutereeted,  who  will  apply  to 
Dr.  0.  W.  8tS\m,  weratur  to  InterattbiMl 
Commission  on  Zoolojfioal  Nomenclature,  XT. 
8.  Kational  Mnsemn,  WashingfeoOf  D.  0. 

Sk  Alfred  Kponn,  direetor-prenernl  of  the 
Bntiah  anny  medical  service,  presiding  at  a 
kettim  at  fhe  Boyal  loitititle  of  FiiUis  HMli^ 
on  Febnmry  14,  is  xipoited  in  Jftthm  to  have 
sfMt«>(l  that  in  Franco  nt  thnt  moment  there 
wero  only  five  cases  of  enteric  fever  and 
eighteen  cases  of  purat^pliuid  fever,  widk  wef' 
eatj  or  ogltty  doubtful  oaaes.  Ho  attributed 
this  result  tu  iiioculntion,  nnd  the  geripral  good 
heal  til  of  the  army  to  pood  food,  in  addition  to 
careful  gauit^tiou.  Xlid  health  of  the  army  at 
dl  tbe  £coBto  «a»  said  to  be  bettar  than  die 
ovdinaxT  health  of  the  vauj  in  pence-tima 

Db.  Leo  J.  FRACitTESDKRG,  of  the  Buronu  of 
American  Ethnology.  rpttinuHl  to  Washington, 
D.       on  February  4,  after  a  stay  of  almost 
two  and  a  half  yean  in  Oregon  and  Waahiag- 
ton,  where  he  investigated  the  ethnology, 
mythology   and   languages   of   the  various 
Indian   tribes   scattered   throughout  these 
states.  Br.  Fra«htenb«rB's  raseavdiee  in  this 
area  have  resulted  in  evidence  that  three 
of  the  most  importaTit  lin«nii?tic  stocks  of  the 
northwest,  namely,  the  Halish,  Wakashan  and 
Ohimakuan,  have  ultimatdy  been  derived  from 
one  common  atoek,  whidi  he  proposes  to  oall 
the  Mo<5an  proup.    Thi;*  nfime  has  been  sug- 
gested by  the  fact  that  the  numeral  4  {mds  or 
16$)  ooours  in  eadt  of  these  etods  in  one 
fonn  or  another.  While  working  on  the  social 
organization  of  (he   Chiinakuan  trilics  TV. 
Frachtenberg  obscrvi'd  an  entirely  new  feature 
in  the  social  life  of        American  Indiana. 
Thia  feature  oonsists  of  the  ezistenee  of  pro- 
fessional orders,  whose  members  do  and  must 
follow  one  and  the  same  profession.  Thxis 
there  are  special  orders  for  fishermen,  hunters, 
sealers,  whalers,  rfiama.iwi>  rainmakers,  eta. 
During  the  last  two  weeks  of  his  stay  in  the 
wst  Dr.  Frachtenberg  succoed<*d  in  raisinpr  a 
fund  of  $25,000  as  a  nucleus  for  the  purposes 
of  ocganiaing  a  Mnseom  of  Katursl  SMoty 
in  the  ei^  of  Portland,  Oregon.  On  January 
S»  he  nieoeeded  in  starting  a  similar  move- 


ment  in  Spokane,  Washington,  and  it  is  hoped 
that  the  city  of  Spokane  will  in  the  near  fu- 
ture have  a  museum  specially  devoted  to  the 
iuneriean  Indiana  of  tiiat  region. 

FasuKiKABT  estimates  by  John  D.  Nor- 
throp, of  the  United  States  Geolnpical  Sur\'ey, 
Department  of  the  Interior,  indicate  that  the 
quantity  of  crude  petroleum  prodoeed  and 
may^ttfl  in  the  old  fisMa  of  the  United  States 
in  1918  was  292,300,000  biirrcls.  This  qu.nntity 
15  profit er  by  4  iior  cent,  than  the  correspond- 
ing output  in  1815,  which  reached  the  record- 
hmUiig  total  of  S81404»101  barnls.  Mr. 
Nwthrop  estimates  that  38  per  cut.  .^f  thti 
1916  tritnl  came  from  the  Oklaiioma -Kansas 
field,  30  per  cent,  from  California,  and  the  re- 
maining tSi  per  cent  £raai  the  Appalachian, 
Lima-Indiana,  nUnois,  north  Texas,  north 
Louisiaaa,  Gulf  ooast»  and  Bocky  Mountain 
fields. 

Ik  1916  Alaska  mines  made  a  mineral  pro- 
duetion  valued  at  $80^90^000.  These  are  tha 
advance  figures  issued  by  the  United  States 
Geolopioal  Survey,  Department  of  the  Interior, 
and  are  based  on  estimates  made  by  Alfred  H. 
iBflw^  The  tmipat  of  Alaska  nines  in  1915^ 
tHiieh  was  greater  tlmn  that  of  any  previous 
year,  had  a  value  of  $32,850,000,  and  the  in- 
crease in  lyid  was  therefore  over  64  per  cmt. 
It  traa  the  psoduot  of  tSie  oopper  mines  that 
80  greatly  smiUed  the  mineral  production  of 
the  year.     This   amonnted   to  120,850.000 
pounds,  valued  at  $32,400,000.  There  was  also, 
however,  an  inerease  in  gold  on^rat,  whidi  in 
IWe  was  $17,050,000  and  in  1915  was  $in.7O0,- 
000.   Of  the  gold  produced  in  19ir>.  $10,640,- 
000  is  to  be  credited  to  the  placer  minea. 
AlftglfA  also  produced  in  1916  silvar,  lead,  tin* 
antimongr*  tangsten*  petroleum,  marble,  gyp- 
sum and  coal  to  the  value  of  $1,300,000.  Dur- 
ing 32  years  of  mining  Alaska  has  produced 
$351,000,000  in  gold,  silver,  oopper  and  olher 
minsnOt.  Of  this  amonat  $978,000,000  repie- 
pents  the  value  of  the  gnU*  and  |66>000,000 
that  of  the  oopper. 


UNIVBR8ITY  AND  BDVCATIONAL 

NEWS 

TnK  lepislature  of  Kansas  sppropriated 
$1^24,000  for  the  Umversity  of  Kansas  fox  the 


i^iyuu-cd  by  Google 


Mabos  23,  1917] 


SCIENCE 


291 


neoct  bianniiiiiw  and  |1,SBO,000  for  the  Kansas 

State  Agricultural  Collego.  The  thrco  normal 
schools  wore  priven  niipniximately  $970,000,  and 
the  Tarious  other  schouU  and  sub-experiment 
•tations  |&ti),O0O.  The  total  appMpiSatimi  for 

nil  cIosig'nat(.'(l  educational  institotioiiB  was  a 
little  k^s  than  four  million  doHan  for  tho  tWO 
years  bff?iiiiiinp  July  1,  li'lT. 

Tub  will  of  the  late  William  W.  Lawrence, 
imaideat  of  the  National  Lead  Company,  i>ro- 
vidOB  that  on  the  death  of  Mrs.  Lawrence  a 
sum  of  0T«r  $200^000  mH  go  to  Frinoeton  Uni- 
versity. 

A  BILL  has  been  enacted  in  New  Jersey  des- 
ignating the  scientific  dep^tmenta  of  Butgers 
OoOcge  aa  tin  State  UaiTfliaitr  of  New  Jeney. 

AnuNOBifiKTB  have  been  eompleted  between 

Northwestern  University  Medical  School  and 
the  Chicago  Fresh  Air  Hospital  for  a  ponrsc 
of  instruction  in  tuberculosis  for  the  members 
of  tlie  aeni«r  qUm  in  the  medical  aobooL  The 
class  is  divided  into  sections,  each  receiving 
dinica]  inatmetion  for  a  period  oi  four  weeka. 

To  meet  the  increased  cost  of  supplies  and  to 
permit  an  onlanrmpnt  nf  rdiTcational  facili- 
ties, tuition  in  the  medical  school  of  George 
Waahington  UniTeraily  haa  been  inoreaaed 
from  $150  to  $176  a  year,  and  in  the  dental 
school  fiom  $186  to  $VSO,  to  take  effect  next 
fall. 

Dr.  Scott  Neaku*!:  lia.-  i>rpspntf^(l  his  TPsip- 
nation  at  Toledo  Uuivereity  owing  to  criti- 
ouma  made  by  oitifena  of  the  oily  of  hia  anti' 
militaristic  activities.  It  viU  be  ooniidered  by 
n  oommittee  of  the  tntsteea. 

Is  accordance  with  the  rcorp;\iiization  plan 
at  the  Creighton  Univ<'r.sity  Collope  of  Medi- 
cine the  bio-chemical  and  phyaiologieal  lab- 
otatoiiea  have  been  zaenged  into  a  aingle  de- 
partment under  the  direction  of  Profess^Tr  S. 
Morgolis.  Dr.  "Williiitn  A.  Pi^Hzwoif^.  of  the. 
Bockefeller  Institute,  has  been  appointed  aa- 
aiatani  piofeaaor  of  hio-chemletry  in  the  de- 
partmant 

Br.  Bthah  a.  CNut,  medical  aaperintendent 
of  the  CQdoago  Fkeah  Air  Hoepita],  bai  been 


appointed  assistant  profeaaoT  of  medidntt  in 
^forthweatem  Universi^. 


DISCUSSION  AND  CORRESPONDENCE 
A  SBLISF  XAP  OF  TBS  VHmtKH  tTATH 
To  TflB  EDtlOft  OP  Science  :  Mr.  Kinkaid's 

proposition  (SrrejrrF:,  March  9),  to  con.otruct 
a  relief  map  of  the  United  States  "  300  feet 
square  or  600  feet  wtaare"  would  be,  judging 
from  my  own  experience,  a  pretty  costly  one. 
A  relief  map  of  tin-  stuto  of  Kow  York  85  feet 
long,  east  and  west,  and  26  feet  broad,  north 
and  aon^  now  in  our  mnaeom,  ooet  $17,000 
to  make^  Batimatinar  broadly  iha  dimensions, 
nvpa  and  coRt  of  a  map  of  the  entire  United 
States  on  the  same  scale,  the  map  would  be 
237.5  feet  long,  and  at  the  same  proportion 
of  ooat  the  enpenae  of  making  it  -would  be 
$1,045,500.  This  is  on  the  scale  of  one  mile 
to  the  inch.  If  the  scalp  were  one  half  mile 
to  the  inch,  the  cost  would  be,  in  the  same 
proportion,  $^188,000. 

And  where  in  Wasliinj-'ton  or  elsewhere 
would  ^fr.  Kijikaid  put  such  a  map  of  the 
United  States,  600,  or  even  800  feet  long! 
There  i»  no  building  large  enough  to  hold  it. 
Buildings  600  feet  long  and  BOO  feet  wide  are 
not  bng-fltelle-.;.  Porhiip?  one  miLrlit  be  boilt 
for  a  million  dollars,  but  it  is  doubtfuL 

Bnrelly  for  tiiie  propoeition,  aa  Mr.  Kinkatd 
auggests,  "  the  main  problem  is  to  find  the 
philnnthropi^t."  But  boforo  croinf?  ont  to  hunt 
him,  let  us  remember  that  only  40.2  per  cent, 
of  €bo  United  Statee  haa  been  covered  by  topo- 
graphic aurreiyB  in  nioh  detail  aa  to  give  an 
adequate  bnsiB  for  auoh  a  relief  map  as  ho  has 
dreamed  of.  Johk  M.  Clarkx 

Btatb  MvesDH, 
AXAAWTp  N.  T. 

AN  ANCIENT  REPBKENCE  TO  THE  EMERALD 

OvR  college  lilirarinn.  Professor  Cliiinnan, 
while  arranging  a  course  on  Books  and  Li- 
braries" happened  to  call  my  attention  to  a 
translation  of  the  oldest  known  manoaerlpt 

which  ooTild  justly  be  called  ii  book,  nn 
Egyptian  parchment  entitled  "  The  Instruc- 
tion of  Ptah-hotep."^    In  glancing  it  through 

I  oama  aoraaa  fhia  interaatinv  aentenee: 
iTnadaiedbtf  B.<l.aun.  BL  P.  DdUany  ino. 
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Fair  speech  is  more  rare  than  the  emerald  ttal 
ia  found  by  slaTe-maidenB  on  the  pobbles. 

Since  the  actiial  parcbmeut  is  said  to  date 
from  2600  8.0^  and  unoe  Ptab-hotap  IM 

about  Sf)00  B.O.,  this  ^tob  us  a  written  mok' 
tion  of  the  emerald  and  its  oocnrrenoe  aa  a 
placer  mineral  on  a  document  4,500  years  old, 
•ad  aliefwa  that  it  was  pirind  as  a  gem  about 

5,500  yours  npo,  jicTliai>3  2,500  years  before  the 
"Iliad"  and  "Odyssey"  hud  coinc  into  exist- 
euoe^  and  over  2,S0O  years  before  the  tradi- 
tional date  of  the  siege  of  Troy. 

^Vllether  the  wotd  ben  translated  emerald 
is  strictly  tlie  emprald  ns  wo  define  it  I  d  ■  nnf 
know.  At  any  rate  such  a  tranalatiou  har- 
monizes with  the  Msvud  implication  that  Egypt 
is  the  place  of  earliest  leoognitioii  of  the 
stone.  The  Enoydopedia  Britannioa,  loor  in- 
stance, says: 

Aaeients  appear  to  have  obtained  the  emerald 
from  upper  Egypt,  ulisrs  It  is  Mid  to  have  boat 
iwked  as  sarlj  as  1650  ba 

TIm  document  under  discussion  shows  that 
it  was  searched  for  and  pdaed  almost  2,000 
years  before  this. 

The  aame  pvblioation  tiiat  eontaias  tiw 
^liDBiruetioiu  of  Ptah-hotep  "  contains  a  short 
"Instruction  of  Amenemhe'ct"  who  ruled  in 
Egypt  about  2T7B-274S  B.C.    lie  remarks: 

I  have  made  me  an  bouse  adorned  with  gold,  its 
OsUlags  with  li^  IsnilL  . . . 

This  doenment  in  the  part  quoted  is  said 

not  to  be  so  reliable  as  the  preceding  one. 

Since  a  (geologist  would  only  by  accident 
have  this  book  called  to  his  attention,  it  se^s 
mnrtih  while  to  quote  sneh  andent— so  far  as 
I  Imow  tiie  most  auffignt  wfuwiittiHi  to  tiiese 
minerals.  Hom  P.  Idnui 

Colby  Coluob, 
WafuamLB,  Mann 

METHYL  AND  ETHYL  ALCOHOL 

To  TH£  Emtob  of  Scmxcs:  When  the  Mapp 
prohibition  law,  wbieb  went  into  effbet  in  Yir* 
ginia  last  November,  was  before  the  state 
l^islature  we  communicated  with  our  repre- 
seoatative,  addng  that  the  interests  of  the  ool- 
kiges  be  soloBuatded  in  ntpBcit  to  tiie  use  of 
slooliol  lor  soisBtiflo  purposes  but  the  law  as 


enacted  ignores  biological  laboratories  entirely. 
We  are  therefore  compelled  to  sock  a  substi- 
tute for  ethyl  alcohol,  at  least  until  the  law 
osn  be  amended.  Bnoe  the  following  qpuriee: 

1.  Can  methyl  alcoliol  be  substituted  gen- 
erally in  processes  of  dehydration  without 
modify  iug  the  methods  otherwise  or  without 
prajudioe  to  the  staining  or  keeping  qualitiei 
of  tiie  pieparationsf 

2.  Can  methyl  alcohol  he  prencrally  sidNti- 
tuted  in  the  formulas  for  stains,  etc  I 

S.  Are  tboe  any  special  oaaes  in  whldi  this 
sub.'^tltution  may  not  be  made! 

1  What  kind  of  methyl  alodhol  should  be 

The  manuals  on  histologiosi  teohuiqiio  give 
little  information  on  this  question,  but  it  msr 

be  that  someone  in  "bone  dry"  territory  has 
found  a  siihstituto  fnr  ethyl  alcohol.  If  '^o, 
there  are  a  number  of  readers  of  Sci£NC£  wiio 
would  be  gfatefnl  to  hear  of  H. 

J.  L  1TsiiiK» 

]bxD«iiw>HAcos  woiuita*  Ooiiun^ 
LnraBBoaoi  Va. 

SCIENTIFIC  BOOKS 
Insiiiut  de  France.   Academic  dee  Sciences, 
Annuaire  pour  1917,  Pazis^  Oanfliier-'Vil- 
lars  et  Oie    snt  aro  (ITXUXt*  oa^tl* 

meter.'').   315  pp. 

The  Yearbook  of  the  Academic  des  Sciences 
bears  but  slight  trace  of  the  terrible  experi- 
enoe  through  whndi  IVsnoe  is  now  passing^  en 
experience  all  well-widien  of  our  traditional 
friend  trust  ■wall  have  a  speedy  ending:.  It  is 
thus  a  grateful  sign  that  science  may  pursue 
hat  way  imperturbed  by  the  conflicts  of  the 
hour,  and  may  have  nothing  to  unlearn  or  to 
forget  when  the  period  of  destruction  and 
sufferinpr  hrouprlit  about  by  an  outbreak  of 
man's  basest  passions  shall  have  at  last  been 
brou£^  to  a  doee. 

The  most  attractive  part  of  the  Awmnl  lor 
one  interested  in  the  history  of  sidenoe  is  the 
complete  biopraphica!  index  of  all  the  members 
and  oorrespondants  from  1795  to  1917  (pp. 
111-S88).  In  this  legister  of  1,188  namse  ep- 
pear  sH  the  leadssa  in  Fnndi  seicnoe  £w  ihe 
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period  mentioned,  and  a  laige  munber  of 

thoae  in  foreign  lands.  Tho  name  of  one  of 
the  greatest  men  in  the  world's  political  his- 
tory it  also  to  be  famd  hen,  that  of  Napoleon 
Bonaparte^  wlio  was  ek-ct^xl  resident  member 
of  iho  section  of  mechanical  arts  in  the  First 
Olasa  of  the  reorganized  Institut  National, 
on  December  86»  1797  (Stb  Nivtae  An  VL); 
two  years  later  he  became  president  of  this 
class.  It  should  bo  borne  in  mind  that  this 
was  at  the  very  outset  of  his  career,  in  the 
year  of  the  first  Italian  campaign.  In  our 
own  day  another  soldier  of  France^  Qeneral 
Gallieni  (died  May  27,  1916),  who  aided 
greatly  in  the  defense  of  Paris  during  the 
critical  first  weeks  of  September,  1914,  was  a 
eorteapondent  el  the  aeetion  ef  geogfapby  and 


One  of  the  most  interesting  figures  among 
the  academicians  of  the  past  century  was  the 
cantanerian  ehenust^  IGchel  Eegtae  Ohenenil, 

bom  S^tember  1,  1786,  elected  member  of  the 
section  of  chemistry,  Autjust  7,  1826,  president 
of  the  AcadSmie  in  lS3d  and  1867  and  who 
died  in  Paris  April  9,  1889,  aged  one  hvadfed 
and  two  yean,  eeven  months  and  ei^t  days, 
his  lifetime  extending?  from  the  reij^  nf  T.mTi'^ 
XVI.  down  to  the  centenary  of  the  French 
Republic. 

The  dUeat  member  liTiag  at  the  time  the 
Annxuiira  went  to  press  was  the  rural  econ- 
omist Jean  Jacqnca  Schloesing,  bom  in  Mar- 
seilles, July  9,  1824,  and  therefore  now  in  hia 
ninety^thivd^year.  The  Aeadftnie  eowts  two 
other  nonogenaiians,  the  rural  economist 
Aupii^te  Chauveau,  born  TTovcmber  21,  1827, 
and  the  mathematician  Charles  Wolf,  bom 
NbvendMr  ST,  1887;  there  are  a  ludMonn 
octogenariana. 

Of  the  correspondents  cho?en  from  1795  to 
1917,  eiKhtcen  were  born  in  the  United  Statrj ; 
three  of  them,  the  astronomers  Edward  Charles 
FldMriBff  and  Geoige  Mery  HaH  md 
Winiaoi  ICoRtia  Davli^  eorreq>ondent  of  the 
s^ion  of  Geography  and  Kangation,  are 
still  liTing. 

The  organisation  of  the  Acad^ie  at  the 
pnaent  time  permits  the  eileetioa  of  60  fiill 
membcn  (Membarea  Titulairea),  ais  for  eadi 


of  the  eleven  seotiooi.  There  are  besides  two 
perjxjtual  secretaries,  one  for  tho  division  of 
mathematical  scienoee,  the  other  for  that  of 
physieal  edeneea,  ten  Acadtaneiena  librea, 
six  }I  ilI  OS  Kon  B&idttiti  and  twelve  As- 
Bocies  [^ranpers;  to  tiiese  may  be  added  110 
oorrespoudents.  The  fuU  (implement  in  the 
diflbem  dasees,  and  the  nnmber  aetually 
regiatered  at  pceeent^  an  sivan  ae  feDowa: 

Allowed  br      RrgV-'K-ml  ta 

BIMIIIM  YMTlMOk 

Iffaaibaw  Titdaim  ./   M  07 

8©cr<ftaire9  PerpMuola   2  2 

Acad^miciens  Libres   10  9 

llenbies  Nob  BMdaats  ....  6  4 

AsmmUs  titiaageie    18  9 

Onie  memben  ef  the  Academic  are  distri- 

buted  in  eleven  sections,  the  dividiou  sciences 
mathematiquee  comprising  five  sections,  geom- 
etry, mechanics,  astronomy,  geography  and 
navigation  and  general  phyeiea,  the  eetaneaf 
physiques  embracing  the  foUovring  six  sec- 
tions: chemistry,  mineralopry,  botany,  rural 
economy,  anatomy  and  zoology,  and  medicine 
and  soieety.  Eaeii  of  flieee  eleven  seetiens  ii 
restricted  to  a  membenhip  of  six,  so  that  « 
scientific  specialist,  however  (rrcat  his  renown, 
must  await  not  merely  a  vacancy  in  the 
Aeadftni»  but  one  in  the  partiealar  leetiont 
to  which  he  belongs.  By  liiis  means  an  eqnal 
balance  is  always  maintained  and  there  can 
be  no  undue  preponderance  of  any  single 
soientifie  branch,  or  el  any  group  ef  endi 
branehea.  O.  F.  TL 

THE  PINK  BOLL  WORM 

TiiR  nfnvspapers  of  tlie  t'^fnintrj'  in  the  last 
few  months  have  called  attention  to  the  fact 
that  a  moet  serious  peat  of  the  eotton  plant 
known  as  the  pink  boll  worm  (Oelechia  go9- 
si/picUa  Saund.)  has  ham  established  in  north- 
ern Mexico  through  the  shipment  of  several 
tons  of  Egyptian  cotton  seed  to  that  oountry 
in  1010.  The  tnseet  is  one  which  is  especially 
likely  to  be  transported  over  lonf^  distances. 
It  oan  live  for  more  than  a  year  iu  stored 
cotton  seed,  thus  furnishing  an  opportunity 
for  ahipment  to  the  remoteat  parts  ef  the 
globes  Aa  a  matter  of  fact  it ' 
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India,  which  wiis  probably  its  original  home,  to 
Egypt  about  a  dozen  yean  ago  in  cotton  med. 

The  Department  of  Aipriculture  has  under- 
taken ■traiBuoiu  mearans  to  prercnt  ia^ 
troduction  of  the  pink  boll  worm  from  Mexico. 
The  introduetion  of  cotton  scckI  nnd  of  bnled 
cotton  which  often  carries  scattered  seeds  has 
boon  paroh3>ited,  and  Ooogfeu  has  made  a  9»- 
oial  appropriatioii  vndar  i^iioli  recy  thorougli 
work  in  enforcing  quarantine  measurM  can  b« 
done  on  the  Texas  border. 

It  IB  intereatiiig  to  note  tiie  reoent  cocpori- 
ence  of  Brazil  with  tiie  pink  boll  worm.  In 
lOlfy  tlio  TlrMzilian  ^rnTcrnmrnt  paid  consider- 
able attention  to  the  encouragement  of  the 
onltnro  of  Egyptiaa  cotton  in  tkat  country. 
An  a^'cnt  was  tent  to  Egypt  and  larpo  quan- 
titios  of  sifd  vrrrp  Fhipped  to  Brazil.  This 
seed  was  distributed  throughout  the  republic 
by  a  branch  of  the  Ministry  of  Agnmltan. 
This  branch  has  inspsoton  in  every  state 
capital.    Kach  one  of  thoso  riVi"iv(Hl  quantities 
of  the  seed  and  distributed  it  free  to  all  appli- 
cants. A  more  Uiorough  method  of  dissemina- 
tion d  .an  inaast  in  n  nsiir  country  oooM 
hardly  be  devised.    Early  in  1914  a  carefnl 
survey  of  the  cotton  belt  of  Bmzil  •wfl«  made 
by  an  American  who  was  engaged  in  the  eii- 
covtacflOMnt  of  cotton  ouIIufs  in  tho  rqniUlic> 
Hie  foond  no  indications  of  the  cotton  boll 
wpevil  for  which  he  wai  lookinpr  pspfcially  or 
of  any  other  insect  pest  attacking  the  seed  or 
hoQB.  Lftte  in  1916  he  made  anodier  trip  over 
the  nne  territory  end  found  that  the  pink 
boll  ■n-orm  Tra<^  frenornllv  nnd  thoroughly  estab- 
lished. In  fact  the  pest  was  so  numerous  that 
the  yields  of  certain  fields  were  rednoed  by 
half.  Natarally  llid  situation  attracted  great 
attention  nnd  many  suggestions  were  niad<> 
about  relief  measures.    Some  of  the  legis- 
lators suggested  the  passage  of  a  Isw  compell- 
ing the  burning  of  all  cotton  fields  in  Brazil. 
Of  course  it  h  too  late  to  stamp  ont  the  in?f?ct 
by  any  such  means,  but  the  whole  episode  em- 
phasizes enormously  the  ImiMrtance  of  quar- 
antine measnres  to  prafent  the  intmdnetaoa  of 
pests  which  in  all  probability  can  never  be 
exterminated  when  they  have  once  become 
established.  W.  D.  Hunter 

BQIKAO  op  BmOHOUIOT 


SPECIAL  ARTICLES 

THS  XFraCT  OF  KKTAROATION  OW  QSOWTa 
UFOII  THE  BRBBBINO  PERIOD  AND 
DUKATIOM  OF  UPB 
139  MM* 

Duanro  the  coarse  of  enr  e^perimento  on 

nutrition  we  havo  had  a  number  of  rats  which 
were  .'^tuntffl  for  varlotis  periods  of  time.  With 
respect  to  these  animals  the  question  has  fre- 
quently been  raised  as  to  whedier  this  retardn" 
tion  of  growth  traded  to  prolong  their  life  bo* 
yond  tho  nvcTflS'f*  ?T>«ti  ;  that  h.  whether  physio- 
logical age  is  a  function  of  time  alone  or  also 
of  growth.  The  tnQniiy  tihen  bocomos  per  Li" 
nent  as  to  what  may  bo  considered  the  avenge 
length  of  life  of  a  rat. 

Donaldson'  states  that  "a  rat  three  years 
old  may  be  regarded  aa  ******'Fp**"^^*'^  to  n 
man  ninety  years  old.'*  Shmaker*  has  reported 
that  one  of  his  rats  reached  an  age  of  45 
mouths ;  and  recently  one  of  our  rats,  although 
fied  on  e  nnifom  eKpenmental  diet  since  it 
was  6  weeks  old,  readied  the  age  of  40  monthe 
—the  longest  life  yot  recorded  for  our  colony. 
In  an  attempt  to  find  out  how  long  our  rats 
might  be  expected  to  live,  we  have  at  various 
tisAe  set  edde  n  nnmber  of  stock  rate  to  bo 
kept  under  our  ordinary  laboratory  conditions 
during  their  entire  lifetime.  Out  of  91  such 
animals,  17  (lU  per  cent.)  died  under  one  year 
of  age;  48  (68  per  cent)  died  betireen  one  and 
two  years  of  age;  and  96  (SO  per  oaxt)  lived 
more  than  two  year«,  the  oldest  one  reaching 
an  age  of  nearly  34  months.  From  theao  fig- 
nras  it  is  evident  that  leae  than  a  third  d  -flie 
rats  in  our  colony  may  be  OKpeoted  to  live  to  be 
more  thnn  two  y<'ar»  old. 

Considering  the  wide  variations  in  the  ages 
of  theee  rata  it  was  thoogfat  that  possiUy  a 
more  definite,  altliou^^h  an  indirect  answer  to 
the  question  of  the  ciTcet  of  stxmting  upon  the 
length  of  life  might  be  obtained  by  determin- 
ing the  age  to  which  stunted  f ooMdes  remahi 

1  The  espeaaes  of  tUs  invastlgalUm  wme  daied 

hj  the  Connecticut  Aixrictiltural  ETpertmcTit  Sta- 
tion and  the  Carnegie  Institution  of  Washlngtoa, 

D.  a 

sDonaMs-on,  H.  H.,  "The  Rat,"  Memoirs  of  Ito 
Wistar  Institute,  No.  6,  Philadelphia,  1915. 

sSlcaalBtr,  J.  B.,  /.  Airimei  BOmhr,  1012,  n., 
00. 
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fertile.  Aoeor£aff  to  Donaldwn*  tihe  neiiio- 

pause  normally  occurs  at  tlie  age  of  15  to  18 
month=^,  nlthouprh  he  n.'ixjrts  one  female  which, 
uiaUxi  at  tiie  age  of  22  mouthy  produced  a  lit* 
ter  of  one.  The  Touag  was  not  nued»  luw- 
ever. 

Four  of  our  stunted  females  were  motocl  at 
various  times.  The  results  are  summarized 
in  tabolar  fonn.  Deta  xegardiag  tteir  eazly 
stunting  and  subsequent  resumption  of  gtowth 
Imve  been  i)uWi;ibec!  elsewhere.*  In  pvory  case 
the  female  was  not  remated  until  some  time 
after  tbe  Mrth  of  a  litter,  as  the  ina»iimiin 
number  of  broods  which  she  could  bear  was  of 
much  less  interest  than  the^nal  af^e  at  which 
she  was  capable  of  producing  young.  Althuiigh 
none  of  these  rats  began  breeding  xintil  they 
had  leadMd  an  age  wben  nonnal  rats  are  eom- 
monly  believed  to  be  approaching  the  meno- 
pntipc,  tlioy  produced  from  three  to  six  litters  of 
young  and  succerafully  reared  all  but  a  few  of 
them.  TkAr  jwmg  wrae  appaimtlsr  as  yigoae- 
oua  aa  those  bom  of  younger  mothers.  Hence 
the  menopauso  has  bcon  postponed  long  beyond 
the  age  at  which  it  usually  appears,  in  view 
of  this*  and  Hm  added  iaet  that  less  tiiaa  one 
thitd  of  our  otook  zats  haTe  foached  an  age  of 
more  than  two  years,  whereas  all  of  these 
stimted  females  lived  longer,  it  appears  as  if 
the  preliminary  stiinting  period  lengthened 
tiie  total  qnui  of  their  life. 

Thomas  B.  Osborne, 
Lafayette  B.  MenosI^ 
£i)NA  L.  Fkhkt 
OomnonoDV  AeaioDWPaai 

AKD  SHEFFrETJ)  Soi£KTtnO 

Hmw  Haven,  €!on^. 


THE  MATHEMATICAL  ASSOCIATXON 

OF  AMERICA 

Tii£  wMiuud  auAual  tueetrng  of  the  MatLeumtkiJ 
AModatiOB  of  Amatiaa  mm  hOd  at  Oolombia  Uai- 
voraity,  New  York  Citr,  on  Thursday,  Friday  and 
SaturOay,  December  2S-s}U,  1916,  in  affiliation  with 
the  Anerioan  Assotiatlon  in  the  Adwrnesmut  ef 
Science.  There  were  184  persons  propcnt  at  the 
various  meetings,  including  141  nembera  of  the 
■iMitstioB.  Tte  flna  oMstSag  was  »  Jotait  sssriw 

4OBl>0fne,  T.  B.,  and  MSadd,  L.  /.  MriL 
Chem.,  191S,  XXm,  48ft;  Am.  J,  PAfsfoL,  191% 
XL.,  16. 
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with  the  Amcrionn  irnthematlcal  Society,  Section 
A  of  the  Amerieaa  Aiisociatiou,  and  the  American 
Avtronomieal  Society.  At  this  seasion  ProfcMor 
Ernest  W.  Brown,  tho  retiring  president  of  the 
society,  gave  hia  retiring  address  on  "The  liel*- 
ti«M  of  Ifafliwiiitii*  t»  flw  Natonl  Bdmm." 

This  was  followed  by  thp  retiring  address  of  Pro- 
fOBsor  A.  O.  L«naehner,  vice-presldeat  of  Saetioii 
A  of  tbo  Anmriiitn  A—odatioa,  on  "DeriwIlOB  of 
Orbits — TheofJ  «nd  Practise."  A  joint  dinner  of 
these  four  orpanixations  was  held  Thursday  evo- 
ttinf::,  following  which  speeches  were  made  by  Pro- 
fessor Florian  Cajori,  President  B.  J.  Aley,  Mr. 
William  }5o\vie,  Professor  J.  A.  Miller,  Mr.  G.  A. 
Plimpton,  and  Professor  Dunham  Jackson. 

The  noBtiiig  on  TtUbif  rnanHag  w»m  Int  mS^ 
dressed  by  Professor  Florian  CajoH,  of  Colorado 
Gollege,  who  read  a  paper  on  "  Discussions  of 
Phixions  from  Borkeley  to  Woodhonoe. ' '  rrefoMor 
M.  "W.  Haskell,  of  the  University  of  California, 
gave  a  popor  o&titlod  "UniTonity  Coorioa  in 
Miitli<nn«tie»  latMidod  for  TeMhm  of  BooooAny 
Mathematics. ' '  This  was  followed  hy  a  discussion 
led  by  Professor  J.  "W.  Toting,  of  Dartmouth  Col- 
lege, and  Professor  Edward  Easner,  of  Columbia 
Ualvonritj.  Dttring  tko  tlmo  between  the  tnornlng 
and  afternoon  Fpssions,  opportunity  was  nfTorded 
by  Professor  David  Eugene  Smith  for  the  inspee- 
tion  of  his  admirable  ooDoetkm  of  poftrdti  tad 
medals  of  mathematicians.  On  Friday  afternoon 
was  held  the  meeting  of  institutional  delegates. 
This  dep«ytaMnt  of  tiie  MMwIatloii  iiw  orgoafioa 
for  the  consideration  of  ihoso  phases  of  collegiate 
matbomatiflo  wtiicb  ai«  of  an  institutional  char- 
Mtor  ratlier  tliaa  of  merely  indiTidnal  iatoNtt; 
neh  question!  ■■  entrance  requirements,  require- 
ments for  degrees,  maintenanoo  of  littraries,  etc., 
will  properly  come  uuder  thin  department.  The 
program  was  devoted  to  the  sabjeet  of  matiie- 
matical  lihrnriea,  and  oonsistod  of  a  paper  on  "A 
Miuleos  for  a  Mathematical  Library, "  by  Dr.  T.  H. 
Gfonwall,  of  Now  Tork  Oity,  aad  of  fho  raodinf  of 

ft  rejiort  fron-  1);.  reecntly  apj)ointcd  library  com- 
mittee by  the  chairman,  Professor  W.  B.  Ford,  of 
13m  TJtltwnMy  of  ICchigan,  wltt  an  MOMipoiiying 
discussion.  The  program  dosed  on  Saturday  morn- 
ing with  an  address  on  "The  Mathematics  of 
Aerodynamics"  by  Professor  E.  B.  Wilson,  of  the 
Musachusetts  Institute  of  Teolmology,  with  a  dis- 
eussion  led  Iff  Professor  A<  O.  Weboter,  of  dark 
Univeni^. 

The  annaial  deetloa  is  eondnetod  both  by  mail 

and  in  person  at  the  mooting;  in  this  way  a  total 
of  405  ballots  was  received.    The  list  of  offioon 
Mod  fst  tt«  ^  mris  fifw  k«Niillh$ 
Pre$iSetU,  rioriaa  Otjori. 


[H.  B.  Yob.  ZLT.  Na  nm 

Viee-prciUcids,  Oswald  Ycblen,  D.  N,  IjehMT* 

Secretary-lTeamirer,  W.  D.  Cairus. 

Jfflmiort  of  the  execuUwi  eomu/U  fo  ssm  Mllll 
January  19g0,  E.  B.  Hedriak,  HdOtt  A.  Msnfl^ 
B.  £.  Morits,  D.  £.  Smith. 

B.  T.  Hmtfaigtoit  nas  ahosttt  by  tiM  oohmII  is 
fill  the  vacaney  caused  in  the  council  by  tho  pro- 
motion of  Professor  Cajori  to  tho  jaroriden^, 

PIfloen  persooB  snd  sfartesn  tastftotiaBS 
elected  to  oiembership;  thus  1,064  individttslt  (d^ 
ducting  the  number  of  those  who  have  died  dar- 
ing 1916)  and  76  eoUcgcii  and  universities  of  the 
United  Statos  sad  Canada  now  hold  membership 
in  the  a«iso(?iation.  Applications  from  thirteen  in- 
dividuals and  <mo  institution  have  be^  xeoeiTod 
rinee  the  Now  ToHt  aMsting. 

The  nssoeiatien  has  a  system  of  sections  organ- 
ized by  the  members  of  the  various  groupSy  mostly 
thoao  wiOln  state  Uosa.  Bodi  saetiona  now  odit 

in  Kansas,  Ohio,  Missouri,  Iowa,  Indiana,  Ken- 
tucky and  Miaaosota,  with  a  section  covering 
Maryland,  the  Dbtriet  of  Cohunbia,  and  Virginia. 

The  rej>ort  of  tho  treasurer  showed  that  a  fund 
of  $958.78  had  been  tran'-ferred  to  tlic  .association 
from  the  former  mauageuient  of  the  Ameriem 
MathmaHeal  Monihtp,  and  (tat  tt«  luiwiwiMW  At 
the  year  1916  clofced  with  a  ^TllTtffr  Of  spflfini* 
mately  two  hundred  dollars. 

Aa  bapaitaat  snaaseaiaBt  has  baan  aatoNd  fats 
by  the  association  with  the  AtuiaU  of  Mothemalk^, 
which  bids  fair  to  exert  an  important  infl^aiifo 
npoa  the  dsfdopomt  of  collegiate  watlifniiatfai^ 
in  that  it  will  foster  the  production  and  publics 
tion  of  articles  of  an  expository  and  historical  ns* 
ture.  In  consideration  of  a  subvention  from  t^ 
association,  the  board  of  editors  ni  the  Amd9 
will  ineroase  the  site  of  the  magazine  from  2<W 
pages  (its  present  siae)  to  300  pages  annually,  be- 
gixmlag  witit  tiie  maaHtn  tat  June,  1»17.  lis 
subscription  price  for  individual  mrrr  1  rT-:"  of  the 
association  will  be  oao  half  of  the  ordinaiy  priesi 
which  latter  wffl  be  three  dsOan  iastsnd  of  tks 
I)r£!8ent  price,  two  dollars. 

'i'he  summer  meeting  of  the  association  will  be 
held  by  invitation  of  Case  School  of  Applied  8ci- 
enee  and  Western  BeaiBi  B  Univeidty  at  Okrekad, 
Ohio,  on  September  6  and  7,  in  eonjimction  with 
the  meeting  of  Uie  American  Mathematical  8o> 
ciety,  with  uhleh  the  aasodatioB  has  rightly  s» 
much  iu  common.  The  next  annual  meeting  will 
be  held  liy  inritation  at  tho  University  of  Chirak'O 
next  December,  iu  connection  with  the  meeting  oi 

the  ObSoago  Beetion  of  the  soelety. 
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THE  AMERICAN  ASSOCIATION  FOR 

THE  ADVANCEMENT  OF  SCIENCE 

INDUSTRIAL  MUSEUMS  AND 
EFFICIENCY! 

Abt  and  natural  history  are  now  repre- 
sented in  New  York  City  by  material  equal 
to  that  collected  in  any  of  the  chief  oenteit 
of  the  Old  World.  ICbre  charaoteristiaalljr 

American,  however,  would  be  an  adequate 
showing  of  our  astounding  agricultnrnl, 
mineral  and  industrial  wealth.  The  proper 
illustration  of  this  oould  and  should  be 
Siven  1^  %  group  of  qMcial  ii»i8eiiiii8» 
united  imder  a  common  iiiaiMiig«nent»  and 
working  in  thorough  harmony  for  the  com* 
mon  aim  of  national  c<l  neat  ion  The  spe- 
cial museums  should  be  devoted  to  the  fol- 
lowing branches,  each  one  of  the  inatitu- 
tiona  bdng  complete  in  itself: 

Hietork  records 
Hfldth  and  Igv^iaa 

Ceramic*  aad  daia 

Architecture 
Scenic  embellialOBiafc 
Hortieolturo 
I{oa<ls   B'l'l    r  iad^lmilA* 

ing  materixils 
Commerce  aad  trade 
Frintinc  aad  books 


AstroBOmy  aad  aaiiga- 

tion 

Safety  appUanccs 

Aviation 

Mec'haaieal  arts 

A>friciiltnro 

Mining 

Labor 

Efficiency 


Mas.  Iiit«iid«d  for  imbUoatioa  »Dd  boolit,  ate,  IntraM  for 
nTl«v  diottld  IWMnt  t«  ProfMMr  J.  MsKmb  CaU«U,G*(rlMa* 


Fifty  years  ago  there  wa.s  no  art  mn- 
seuin,  and  no  museum  of  natural  history  in 
this  great  city  of  New  York.  At  the  pres- 
ent time  we  have  both,  a&  well  as  a  mu- 
aeiim  of  Bafet7»  bnt  the  only  teehnieal  art 
museum  is  that  associated  with  the  Cooper 
Union  for  the  Advancement  of  Science  and 
Art.  Thi.<;  is  a  small,  unique  and  valuable 
technical  art  museum   founded  by  and 

iFiom  the  addrem  of  the  viee-ptwident  aad 
chairman  of  Section  I,  Social  and  Boooflinie  Bel- 
ence,  American  Association  for  the  Advancement 
«f  Bekaae,  New  Toik  maetiaB*  Daaaaber,  1818. 
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nndftr  the  direotion  of  the  Mim  Hewitt. 

'Didustrial  technieal  umaeumB  would  give 

not  oi)ly  the  employer  and  the  foreman, 
but  each  workm  ni.  a  knowledge  of,  and 
create  an  interest  in  his  profession  or  trade, 
no  matter  how  humble  it  may  be.  How 
maay  mm  know  aiqrthiiig  about  the  hii- 
toi7,  the  development,  the  successive  stagw 
of  the  profession  in  which  they  labor  or 
the  material  with  which  they  work?  How 
many  bricklayers  kuow  anything  about  the 
origin  o£  a  brick,  how  it  ought  to  be  laid, 
how  it  irill  best  holdt  How  many  wment- 
aaam  «n  tiiem  that  thoroiiglily  under- 
atand  the  fundamentaila  of  cement  and 
mortars,  how  they  are  made,  and  where 
obtained?  Few  carpenters  and  cabinet- 
aiakeis  know  more  th^  one  or  two  woods, 
and  thon  not  thoroughly ;  whether  «  wood 
eaa  he  atained,  or  oiled;  whether  it  is 
adapted  to  Indoor  work  or  outdoor  work. 
Leather,  one  of  onr  greatest  oommoditiee, 
is  understood  no  better. 

These,  and  all  the  lines  of  mechanics, 
eleetricity,  etc.,  should  be  iUnstrated  in 
aneh  a  way  that  the  artjaaii  would  beoome 
more  diUed.  The  result  would  be  to  raise 
the  amount  of  his  production,  increase  his 
earning  capacity  and  make  him  less  of  a 
dock-time  server.  The  production  of  the 
eomifefy  would  be  eerrespondingly  in- 
ereaaed,  greater  reaonroea  ftmag  created 
with  less  effort.  One  should  understand 
the  industrial  conditions  of  the  country; 
where  the  rrr-nnrces  are,  and  where  they 
can  be  developed.  Not  only  nations  in 
Europe  understaod  this  about  their  neigh- 
bor^ but  aome  Aaiatie  ooantriea  ta  welL 

In  the  preparedneaa  for  peaoe^  we  find  a 
aplendid  field  for  the  utilisation  of  our  pro- 
jeoted  museum  of  peaceful  arts.  There  is 
a  growing  tendency  to  broaden  and  diver- 
sify our  school  system,  by  the  introduction 
of  many  elements  of  instruction  outside  of 
the  narrower  school  oonrse  and  the  aehool 


precineti,  and  Una  baa  fonnd  exproMloiL 
in  the  Qtaty  plan,  ao  aoocesafully  intro- 
duced in  many  places.  Our  museum  of  the 
peaceful  arts  would  enable  us  to  give  a 
wide  development  to  this  phase  of  educa- 
tion. For  we  know  that  nothini;  impreaaea 
a  ehOd  or  a  joung  peraou  nMwe  atmoi^ 
than  a  direct  fjaoal  appeal.  A  eomplate 
concrete  object  set  before  children,  ade- 
qiiat^'ly  explained  and,  if  possible,  set  to 
do  its  work  before  their  very  ey^,  will  be 
not  only  better  understood  by  them,  but 
alao  far  longer  remembered,  tfaan  anj  wood, 
cut  with  a  text'book  ehieidatioii  eaa  poa- 
sibly  be. 

This  real  grasp  of  the  matter  will  prove 
of  inestimable  importance  when  the  young 
person  begins  to  undertake  practical  work 
in  the  indoatrial  or  art  eaUing  wbklh  baa 
been  ehoaan.  The  rate  of  progreea  will  be 
much  more  rapid  and  exact  practical  re- 
snltH  will  be  much  bqwbt  attained  than 
under  the  old  system. 

As  ao  much  depends  upon  the  expansion 
of  our  foreigu  trade,  especially  in  South 
America  and  In  Ava,  a  great  dedderatam 
is  that  a  certain  number  of  our  young  men 
should  be  given  a  speeial  training  in  this 
direction.  Such  a  training  could  be  beat 
acquired  by  means  of  a  commercial  school* 
dkip,  whIA  would  make  aanuhannnal  tripa 
to  Tarious  parte  of  the  world,  afa)pping  for 
a  longer  or  aborter  time  at  the  principal 
foreign  ports.  The  commercial  students, 
under  the  direction  of  competent  instruct- 
ors in  the  various  brauches  of  trade,  would 
thus  have  the  opportunity  to  study  all  the 
eommerelal  prooeedhaga  at  flrat  band  fiom 
aetnal  obaervation.  They  could  learn  in 
the  most  impressive  way  all  the  difficultiea 
encountered  in  passing  goods  through  the 
vnrioi!<?  foreicrn  custora-houses,  how  the 
goods  should  be  packed,  in  what  shape  the 
foreign  importer  most  likes  to  receive  them, 
and  what  axe  the  nilea  and  practiBea  of  our 
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livalB  in  tin  aqport  tndB.  "Book- 
UtnUnir"  n  atagolarfy  ladBdent  in  soflh 
matters,  howtmr  competent  maj  be  the 

writers  of  mannals  and  guides;  only  n^^tiial 
contact  with  actual  conditions  will  ever  im- 
part the  kind  and  quality  o£  knowledge 
that  go  to  build  vp  a  thoroughly  sneeenfiil 
export  bnaiBeaik  The  pleaaant  eonditiona 
of  such  a  trip,  the  bfaeing  and  animating 
effect  of  the  pure  oe'>Mn  air  in  transit  from 
port  to  port,  during  which  the  students 
would  have  ample  time  to  think  over  and 
note  down  what  bad  been  leamed,  would 
make  thaa  an  nnfbtgettable  period  in  anj 
young  man's  life,  a  period  in  wbioh  flM 
foundationa  of  bis  fatnxe  meeeea  bad  been 
laid. 

naanuBB  and  nitrates — mAnrisi  imd 

IBBIOATION 

Two  great  problems  in  the  United  Slates 
to-day  are :  First,  Is  not  our  laud  through- 
oat  the  entire  eonntry  gradually  beooming 
poorerf  la  not  our  yield  per  aerebeeoming 
less,  except  in  a  small  percentage  of  the 
land  where  modern  methods  have  been 
usedf  The  second  problem  regards  the 
fact  that  the  great  cities  of  the  oountry  are 
taking  the  prodnet  of  the  land  and  xttnnir 
ing  none  of  it  to  the  land,  only  piling  vp 
garbage  heaps  which  even  when  burned 
are  lost  to  the  land  wbenoe  the  original 
material  was  taken. 

In  regard  to  the  waste  of  valuable  ferti- 
lizexs  in  the  dispoeition  of  the  refuse  of 
oar  great  eltgr  of  New  Tesk,  tiie  pnaent 
speaksr,  in  1912,  used  the  following  worda 
in  a  paper  read  at  a  meeting  of  the  Amer- 
ican ^fospiim  Association  in  New  York:' 

Here  in  the  city  of  New  York  we  are  permitting 
tjBOOfiW  tons  «f  Bsfase  sad  hnaun  waste  to  go  to 
the  gvlwge  bs^ps,  to  the  sow«i%  and  to  paOnts 

2  Presented  by  Dr.  Georgo  T*.  Knnz  at  ihe  Tn- 
tozaatioBsl  CkNif«r«a<^  relatiiig  to  Program  for 
OofcbnitloB  of  tin  Owitwisiy  of  fho  Signing  of 
lio  Treaty  of  QhflBt,  bdd  fts  Minr  YoA,  Ma^  $, 
laU;  p.  3  of  reprint. 


tte  itvan,  a*  «m»  wpMag  a  fmloSliIo  mmdso  «f 

food  fmpply,  anl  1i ringing  disease  to  the  inhaU- 
taats  of  tbo  city,  whUe  if  thU  ouitoiial  could  bo 
MOsfltad  and  ■pned  otsf  ths  tamo  flddi  of  Long 
Island  and  New  Jersey,  these  tracts  might  be  made 
into  garden  spots  of  the  earth.  Furthcrraoro,  th^e 
same  ohendcal  products,  after  being  turned  into 
food  and  afiln  into  waste,  eoold  be  vtiUnd  aasw, 
thoa  eonstitating  a  kind  of  cndlefw  chain  of  useful* 
neas.  FurtbanDore,  the  waste  of  nitrates  in  uxino 
aloaa  ffspwssirti  vm  SOyOOO  toM  aaanallf. 

The  anfiaTomUe  report  of  the  United 
States  Geological  Survey  on  the  nitrate  de- 

poeite  of  tbis  country  clearly  shows  that  in 
case  of  a  sudden  large  demand  arising  from 
a  state  of  war,  this  country  must  depend 
either  upon  the  Chilean  nitrate  deposits, 
or  upon  nitrate  d^ived  frMn  the  atmos- 
phere. The  National  Defense  Act  of  Jane 
8, 1916,  containa  an  appropriation  of  <20^ 
000,000  for  laie  estaWishment  dt  a  plant 
for  this  purpose,  and  the  European  war  has 
shown  tliat  a  belligerent  cut  off  from  out- 
side sources  of  supply  can  obtain  at  least 
part  of  the  absolutely  necessary  nitrate 
both  for  mnnitiima  and  for  agrienltiml 
jertilieation,  from  the  nitrogen  in  the  air, 
although  it  has  recent^  been  atated  on 
high  authority  that  the  great  exponent  of 
efficiency  in  Europe  h&a  been  unable  to  pro- 
vide a  sufficiency  for  land  fertilissation,  and 
that  the  productivity  of  the  land  is  there- 
fore decreasing  rapidly. 

If  Hie  United  Statea  govemnunt  woold 
eataWieh  tiiree  or  move  large  depola  of 
nitrate,  so  located  aa  to  be  within  eatj 
reach  of  the  various  great  agricultural  com- 
plexes, storing  a  million  tons  or  more  in 
each  one,  the  farmers  would  be  able  to 
supply  their  wants  at  will,  and  the  govern- 
ment  woold  be  able  to  alaUliae  the  price 
of  the  nitrate  aold  to  them.  The  atodoi 
could  be  constant^  replenished,  and  would 
thus  at  once  serve  as  a  sonroe  of  supply  for 
agriculture,  and  also  at  a  rosen'c  for  u.se  in 
case  of  a  possible  war,  when  the  boasted 
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frcedoia  of  the  seas  migkt  be  again  sub- 
jected to  violation. 

The  izMsnued  pzodoetiveDeM  of  th«  finn 
Ittid  mndd  raite  it  ponilite  la  otae  of 
war  to  enroll  probably  one  third  of  the  agri- 
cnltnral  laborers  in  the  army,  or  should 
their  services  not  be  needed,  to  use  tliem 
for  industrial  enterprises  or  for  the  cnltiYa- 
lioii  of  ikMitiofial  land.  How  greatly  ilio 
emplafiiieiit  of  nitzatei  «i  fertilizers  has 
been  increased  in  recent  years  is  shown  by 
the  fact  that  while  in  the  three-year  pe- 
riod 1898-99,  10  per  cent,  of  the  nitrate 
of  soda  used  in  the  United  States  was  thus 
ntflind,  the  flgoiw  1910-12  ahov  an 
a¥«nge  agrienltaral  naa  of  45  per  cent., 
and  in  1914  tba  pereentace  had  riaen  to  55 
per  cent 

The  necessity  for  doing  somethii^  to 
stabilize  the  prices  of  nitrates  is  diown  by 
the  vide  lange  thegr  luve  shown  dozing  Iho 
paak  foor  years.  The  downward  and  up- 
ward trend  of  the  price  per  ton  in  tbia  pe- 
riod is  reported  as  follows: 

1913  $52.00  .'...HaJW 

1914  44.50    89.00 

1916         87.50    80.00 

1916        80.00    86.00 

Thn-^  the  prii^c  to-wnrrl  fTiP  end  of  UU6 
($85)  was  more  than  twice  what  it  had  been 
at  the  beginning  of  1915  ($37.50). 

It  ia  intareatitig  to  nola  that  nititta  tan 
the  Ghilean  beda  w«8  already  need  Iqr  the 
Indiana  in  tiie  aef«nteanth  oentozy,  both 
for  fertilizinf  pnrposes  nnd  in  the  making 
of  gunpowder.'  The  immense  quantity  of 
nitrate  now  taken  by  the  United  States  and 
hj  European  oonntries  appeaia  in  tiie  ftd.- 
lowing  flgorea,  giving  the  eonnmption  to» 
the  three-year  period,  1910-12: 

XTnitod  States   1,509,700  tons 

Continent  of  Europe   ^858^^  ** 

Ufliisa  Kincdon   UlfiW  ** 

6J4S,840  ton 

•  "The  Nitrate  Industry,"  Tiv  Rcilor  Enrique 
Cuevas;  pub.  by  Chilean  Nitrate  Propaganda,  New 
York,  1916,  p.  9. 


The  farmer  who  trusts  to  self -seeding  of 
his  land  can  use  that  land  for  pasture,  but 
nrety  for  erops;  whereaa  ha  nho  mx^taSiT 
eowi  hia  land,  tflla  it,  and  enrishee  it,  re- 
ceives  a  gplendid  erop.  At  in  the  Parable 
of  the  Sower,  some  8ee(^  fel!  on  good  land, 
some  on  shallow  land  and  rocky  soil ;  some 
brought  forth  a  hundred  fold,  and  some 
blew  awaj  or  iraa  withered*  So  in  lha 
atmggle  of  life,  great  men  win  aometimee 
arise  from  the  low^  ranks  in  spite  of  all 
obstacles,  but  if  many  of  the<?<»  men  had 
had  some  opportunities  for  development 
they  woi^d  have  attained  tlieir  ends  with 
xnflnHeljr  loaa  trouble  and  prdbaUr  woidd 
have  ahown  greatnr  reaoltaw 

The  Tital  importance  of  carrying  on 
drainage  and  irrigation  work  on  nn  exten- 
sive scale  becomes  more  and  more  appar- 
ent as  the  demand  for  agricultural  prod- 
note,  both  fi>r  home  eooamiqition  and  lor 
export,  beeoBiea  greater  and  greater.  The 
public  land  still  owned  by  the  government, 
lartjely  desert  tracts  awaitino;  irripfition, 
has  been  stated  by  Secretary  Lane  to  liave 
an  extent  of  250,000,000  acres.  This  con- 
atitatea  a  great  and  valnaUe  raeerro  whkh 
moat  be  utilized  in  the  near  future.  For, 
even  with  the  better  fertilization,  with  the 
more  intense  cultivation  so  imperatively 
demanded,  the  rapid  grovt-th  of  our  popu- 
lation and  of  the  foreign  demand  make  it 
neeeesary  to  enlarge  onr  agrieoltoral  acre- 
age to  keep  the  prices  of  our  atable  prod* 
ucts  within  reasonable  bounds. 

The  reclamation  of  swamps  is  one  of  the 
most  importaut  problems  of  the  present 
time.  Many  of  the  best  lands  of  America 
are  atiU  -in  iwamp  fotm,  and  the  aaaftatinn 
prodooed  if  Ifaia  land  wen  redaimed  would 
more  than  pay  for  the  work  neceaaary,  by 
the  increased  healthfulness  of  the  country. 
Tlie  raining  of  the  swamps  is  one  of  the 
best  means  of  destroyini?  the  breeding 
places  of  the  mosquito,  and  the  exiermma- 
tion  of  the  mowiiuto  ia  one  of  the  great 


i^iyuu-cd  by  Google 


Mabob  30, 1917] 


SCIENCE! 


m 


issues  of  the  day.  It  was  Uus  extermina- 
tka  that  xnadA  the  Faiuma  Guul  poaOde, 
and  him  Mtidaiied  Bmwm^  a  ioitty  Imnd 

health  resent 

The  acreage  of  nnreelaiTned  and  prac- 
tically worthless  swamp  land  in  1908,  waa 
stated  by  lion.  James  Wilson,  Secretaij 
of  Agriculture,  to  be  79,007,028  wm,  and 
ha  catimated  that  fedamatioiL  mdd  iBaka 
these  lands  worth  nearly  $1,600,000,000, 
and  that  the  ralue  of  their  annual  produce 
would  amount  to  $273,000,000. 

For  the  development  of  commereey  water- 
way play  a  BUMt  important  part  and  fha 
w«ck  dona  in  fhii  dixeelion  wonld  fill  in 
line  with  that  eairied  on  in  drainage  and 
irrigation.  Our  gront  nntnral  waterways 
most  be  constantly  supplemenfe<^l,  and 
their  usefulness  as  channels  of  commerce 
mnat  be  inereaeed.  NoHung  haa  ao  power- 
ftiUy  foatered  the  interior  coanmeree  ol  cen- 
tral Europe  as  the  great  canala  uniting  and 
extending  the  natural  watcrw?iys,  and  in 
our  own  land  we  have  striking  examples 
of  this,  in  such  undertakings  our  citizen 
■ddiery,  with  their  special  trainmg,  could 
be  ntiUaed  in  a  way  moot  valuable  lor  the 
eoounerdal  interests  of  oar  land. 

The  great  war  has  shown  us  what  won- 
ders scientific  training  can  accomplish  in 
destruction  and  devastation.  Let  us  hope 
that  the  United  States  may  continue  to 
off«r  the  'world  an  object  Icsmui  of  the  Talne 
of  peaoe  arte,  and  that  the  magie  wand  ot 
science  may  continue  to  be  used  by  us  for 
the  works  of  peace,  or,  at  the  worst,  for  the 
defense  of  the  freedom  of  our  fair  land 
against  any  and  all  ruthl^  aggression. 

Gnowa  F.  Kxatz 


SCIENTTFTC  EVENTS 

DECLINE   OF   GERMAN    BIKTH  RATE 

Iii£  Amsterdam  correspondent  of  the  Lon* 
dim  TiniM  writse  that  ■Ithongii  it  is  diflenlt 
to  tiift  the  truth  frOm  the  reports  which  oon- 
staatly  zeech  Holland  a£  inenaiiiig  OMntalitr 


in  Gknnany,  there  is  enough  evidence  in  them 
to  in£eele  a  dedUne  in  the  oatioiial  vitditr* 
Apart  from  causes  connected  with  the  war, 
there  are  others  affecting  the  birth-rate  to 
which  attention  is  drawn  by  the  German, 
ptNSi^  wUeh  twrnmnnts  on  the  'shsnieleie'' 
eilent  to  which  recourse  is  had  to  artificial 
meeiis  cf  restricting  tlic  natural  growth  of  the 
populetion.  Strong  measures*  it  would  appear, 
aze  being  oontemplated  by  the  auActitles  to 
counteract  the  fatal  effects  of  a  poliCQr  of  esl- 
culated  sterility.  In  addition  thero  is  an  onor- 
moQS  falling  off  in  the  number  of  marriages. 
In  Berlin  the  number  of  marriages  haa  been 
dseUxthig;  ia  IMS  Aere  wore  19,9/9,  and  in 
1916  18,966.  With  this  decline  there  goes  a 
decline  of  births  and  n  lurge  number  of  deaths. 

The  Amsterdam  Bureau  of  Statistics  in  its 
wooUy  FBpoct  compaTBS  flie  vital  statistics  of 
<  VI  ral  large  German  towns  with  those  of 
Amsterdam  for  the  10  weeks  from  November 
5  to  January  18.  The  following  tables  com- 
piled htm  the  Dntek  ilgoni^  will  be  lonnd 


Hiunburg 

B«rUD 

(Po».  1.0«0.«KII> 

(P09.1,' 

BIrthf 

Bbthl 

Btrtta 

Kov.  5-n  , 

255 

126 

179 

403 

387 

744 

Nov.  12- 18  

271 

137 

200 

446 

378 

689 

259 

143 

118 

422 

415 

736 

NoT.aS-DeG.2 

279 

131 

106 

417 

370 

715 

D«e.  8.9  

269 

167 

177 

534 

373 

706 

Dee.  10-16 

281 

177 

149 

461 

383 

780 

Dec.  17-23  ,  .. 

253 

225 

219 

407 

376 

840 

Dec.  24-"0  

•243 

204 

474 

37i; 

8.53 

Dec.  31-JaD.6 

2S7  i  159 

m  \  iM 

lti9 

363 

394 

619 

178 

486 

877 

ceo 

It  will  be  observed  that  in  one  week,  Deo^- 
ber  S4^-80,  the  amnbsr  of  birliis  in.  Berlin  was 

only  45  in  excess  of  the  number  in  Amst^ 
dam,  although  tlie  population  is  only  80,000 
short  of  three  times  the  aixe  of  that  of  Amster- 
dsn* 

Two  other  laiBO  German  cities  are  included 

in  the  comparatiye  statistics  of  tlie  Amster- 
dam Bureau.  They  are  Leipzig  and  Drcisdeu. 
Leipzig  has  a  population  of  67C,2S9,  or  50,000 
mote  than  the  popidation  of  Amsterdam.  In 
the  week  ended  NoTember  5-11  the  births  in 
Laipsag  were  108,  oompexed  with  25&  in  Am< 
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iiliwiltm.  In  no  week  did     births  in  Leipng 

approach  within  100  those  in  Amsterdam. 
Dresden,  with  a  population  of  679,536,  com- 
pared with  Amsterdam's  626»470,  had  in  the 
ftnt  of  ibe  weeks  meiitioDed  118  biitiis  oom* 
pafied  with  iW  in  Amsterdam,  tiie  deelSie  in 
that  w«»k  being  oxactiv  same — namoV, 
126.  The  highest  nmnber  of  bixdu  in  Dresden 
in.  tlw  weeks  mentioned  wm  Ifi  taA  A*  loir- 
«rt  mmber  of  deaOe  108,  wliib  A*  hitfiail 
number  ol  deaths  wee  19& 

ANCISMT  OWSLimM  IN  KAVARO  WATIONAI. 

MONUMENT.  ARIZONA 

Mr.  Neti.  '^f.  .Trni),  of  the  United  Stiitcs  Na- 
tional Mu^um,  hwi  left  for  Arizoua  to  super* 
Tiae  for  die  Smiflieoiika  Ibistitiition  llie  «k- 
Otvation  and  rqiair  of  prehistoric  ruins  and 
cliff  dwdlings.  The  work  will  be  carried  on 
nnder  a  provision  in  the  Indian  Appropria- 
tion Act,  Interior  Department^  for  the  yreser 
ration  and  zepeir  of  tiba  xemains  of  ancienfc 
dwelling;  places  of  certain  American  aboriginaB 
in  the  JSTsTaho  National  Honument. 

AooQvding  to  a  baUetin  of  tiie  Smithsonian 
InaCitution  the  Kaveho  National  Monxunent 
comprises  three  hirj,'e  ruins  locat^Hl  in  the 
nortliern  part  of  the  JS'avaho  Reservation,  in 
Arizona,  about  175  milee  by  trail  north  of 
jElacstail.  Thava  ia  a  road  iae  abont  a  tiiifd 
of  the  way,  but  there  is  litth?  traffic  from  its 
termination  to  the  N'avnho  iloTiument.  From 
there  the  way  is  diihcult  to  travel  also  on  ao- 
ooont  of  file  aeaimty  of  water  in  tha  deeart  to 
be  croaso^  the  lack  of  opportunity  to  pur- 
chase eupplics,  and  the  stet^pne^s  of  the  a«cent 
near  the  monument  which  is  4ruly  in  the 
*<  High  Books,"  as  the  Hopi  derignate  tha  loeap 
tion  of  their  former  home. 

The  trip  ro<itiire??  about  five  days,  but  the 
route  is  an  interesting  one,  for  it  passes 
through  Fainted  Desert,  a  picturesque  country 
a^eeially  attractive  on  account  of  the  native 
legends  and  descriptions  rehiting  to  the  snr- 
roundings.  Superstition  Mountain,  for  ex- 
ample, wher^  so  the  Navaho  storiea  idals^ 
fres  are  to  ha  seen  on  dark  nights,  TaoaOs  the 
old  Snake  Ic^rend  which  chiims  that  all  this 
country  once  helongeil  to  the  Fire  God,  and 
that  they  inheriteU  it  from  him.   In  tlM  olden 


da^a^  aa  thcGf  nilata^  the  tBlhabitanls  ned  to 
aaa  IIi^iIb  moiviiig  around  the  mesas.  Joume(f- 
ing  over  Ifaa  laoent  lara  bc<ls  and  cinder  plains 
to-d«y,  it  ia  easy  for  the  traveller  to  aco^ 
tiie  atoiy  of  the  early  proprietorship  of  diia 
homt-ont  country,  and  attribute  the  fires  seen 
there  to  volcanic  eruptions  and  the  glowing 
lava  of  years  ago,  which  is  quite  enough  to 
aahatantiate  the  legend.  Among  the  fantaa> 
tidaOy  aaodad  zoeksb  fanning  natorel  aonlp' 
turee  alonpr  the  trail,  nm  Elephant  Leg^,  nr.i 
White  Mesa  Natural  Bridge,  which  lend  iu- 
tcoreet  en  route  to  the  Monument,  as  does  also 
the  Indian  VUIago  when  stiU  dw«ll  desoend- 

anta  of  the  early  inhabitants. 

The  ancient  pueblo  and  cliff  dwellings  were 
first  scientifically  wtamined  in  1908,  by  a  party 
of  whiish  Ifr.  Jndd  waa  n  member,  led  hj  Fko- 
fessor  Byron  Cummings,  formerly  of  the  Uni- 
versity of  Utah  and  now  of  the  University  of 
Arizona.  They  are  supposed  to  be  the  ruins 
of  dweDlnga  made  bj  the  Snake  peoi^  wbasa 
desoendants  lira  to^laj  in  Hopi  villagea  in 
northeastern  Arirma.  Ponp  of  the  houses 
built  in  the  cliffs  aro  very  large,  measuriiig 
several  hundred  feet  in  luigth  and  incltide  as 
many  aa  n  hnndzed  zooma.  ITataraDT't  aoma 
of  the  orij?inal  rooms  are  buried  in  fallen 
debris  but  their  excavation  and  repair  is  to  be 
carried  out  between  now  and  the  end  of  Jime^ 
by  Jb.  Jndd  and  bia  partar. 

The  only  human  beings  living  in  the  nei^ 
borhood  of  these  ruins  is  an  Indian  trader,  and 
a  few  Navahos  who  are  very  supor^titi^ns. 
None  of  them  will  dig  in  the  ruins  fearing  to 
erokn  the  wrath  of  tha  apinta  of  'dm  dea^  ao 
Ur.  Judd  will  be  forced  to  engage  iriiite  labor- 
ers at  ilag^taff,  probably  six  in  number  and 
a  cook,  relying  on  the  native  Navahos  only 
for  trail-making  and  the  transportation  of  his 
supplies  and  bnilding  matariala  to  ih»  ran 
wliera  the  work  u  to  ha  dona 

THE  INDIAN  SCIENCE  CONORESS 

Euil  an  aoeonnt  in  2%«  MngliAman,  Cair 
«iitta»  wa  laam  that  the  fourth  annnal  iiinntinff 

of  the  Indian  Science  Conj;n"es3  opened  on 
January  10  in  Bangalore.  A  lar^e  and  dis- 
tinguished gathering  of  scientific  men  from 
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all  parts  of  India  is  said  to  liaye  been  present^ 
iiMhiilii«tlMHoiLlfr.H.y.Oobb,  Sir  AIM 
Bourne,  Sir  Sidney  Burrard,  1&.  J.  Hao- 

k'  r;nn,  T>r.  ?,f ni^lcichnn,  Dr.  J.  L.  Sitninonsoa, 
Dr.  H.  E.  Watson,  Mr.  R.  H.  Campbell,  GJ.E., 
Dr.  Harold  Ufann,  Dr.  T.  M.  Nair,  Dr.  £.  H. 
Hwitin.  Thore  were  also  a  number  of  pnmd- 
nent  local  officials  and  others  pteaeiat. 

The  Maharaja  of  Mysore  in  opening  the 
congress  welcomed  the  members  and  made  a 
•hart  qwedi  in  ths  oouim  of  ifUdk  be  retorred 
to  the  war.  He  said  that  one  oonld  not  help 
foelinsT  ''t  n  tragedy  thnf  science,  to  which  the 
world  so  largely  owed  its  progress  and  civili- 
tatioti,  was  ht&agf  m  it  nvn,  diAmtd  in  this 
war  and  used  for  tho  pinpoae  ol  doatfoying 
hum  ail  life.  But  may  we  not  hope  that  rrnnr] 
may  come  out  of  evil  and  that  the  lesson  which 
the  present  war  will  leave  behind  of  the  ap- 
palling vmiiHb  of  apiplTing  disoovariea  of  ad' 
ence  to  the  fast  destruction  of  the  human  race, 
may  eventually  bring  about  a  world  peace  by 
making  the  very  thought  of  war  abhorrent  I 
Kay  wa  not  look  forward  to  tbo  time  when 
science  will  be  hailed  not  only  as  a  boaeon 
light  of  civilization  hut  as  the  world's  peace- 
maker t  Ho  alluded  to  the  efiect  on  Indian 
OQo£tloiia  of  efforta  made  in  the  BritiBh 
Islea  to  develop  .scienoe  and  trade  and  pro- 
mote o^nnomic  efficiency  and  snid  that  the 
recent  appointment  of  the  industries  commis- 
sion will  also  doubthsa  hdp  in  that  direction. 
Ha  thought  that  some  organixation  on  the 
lines  of  the  advisory  hoard  mr-rtly  brou(?ht 
into  existence  in  England,  .should  bo  attempted 
in  India,  and  referred  to  the  need  of  further 
aapanaioa  of  the  Indian  Inatitate  of  Seionoe 
on  its  iiractical  sida 

As  president  of  the  CTiemistry  Section,  Dr. 
3.  Lb  SimoDsen,  of  the  Presidency  CoU^^ 
Vadfaa,  aaid  in  the  conne  of  Ua  address  to 
that  body: 

I  do  not  think  that  we  can  s.iy  that  all  is  well 
with  ehemifltry  in  India.  I  would  sobmit  for  jour 
consideration  what  I  eooatder  to  be  the  four  nafai 
saaaaa  of  the  paucity  of  research:  (1)  That  in 
many  colleges  the  staff  aro  inaxifficiently  tralnc<l. 
I  do  not  intend  to  throw  any  anperaions  on  a  bard 
nwUag  aadiportiigr  bo^  of  omb;  it  was  aol  fbdr 
fludt  Oat  nlMB  at  soDsfs  ttar  fMsM  a  trslalag 


which  did  not  fit  them  for  higher  teaching  or  re- 
seoidi  and  for  rsasons  wUA  I  diall  nsntlaii  thsj 

have  had  no  subsequent  opportunity  to  improTe 
their  knowledge.  (8)  That  the  majority  of  colleges 
are  very  mash  antestaif  ed.  This,  in  my  opinioa, 
is  the  most  serioii^  defect  and  the  main  cause  of 
the  present  state  of  affairB.  (3)  The  low  rate  of 
pay  in  academic  posts.  (4)  The  present  method  of 
promotion  Iqr  aaniailty  and  not  hf  muHt,  0£ 
the  other  eaoaee  to  which  lack  of  research  has  froai 
time  to  time  been  aseribed,  I  may  perhaps  "^tUflii 
two,  namdy,  the  want  of  library  faelHtlas  and  the 
want  of  a  s  ii'ific.  atmosphere.  I  can  not  bring 
myself  to  believe  that  these  are  really  serious  fao- 
ton.  It  is  ahrayi  a  someiiltat  dsUsate  inaMsr  to 
discuss  the  question  of  the  pay  ottenA  in  the  vaf^ 
008  oolkgiate  appointments.  It  appears  to  me,  how- 
eter,  that  unless  the  scale  of  pay  is  improved  it 
will  be  impossible  for  us  to  attrsct  the  best  latd> 
leets.  The  tendeney  for  teaching  and  researdi  to 
d^eriorate  is  further  annomeed  by  the  faet  that 
hi  ptaotiflany  an  oases  pMmottoa  is  auido  by  saoiei^ 

ity  and  not  I  j  irn  rit.  I  am  quite  willing  to  admit 
that  in  the  larger  services,  such  as  the  various  gov- 
snmant  sdocationa]  services,  it  will  be  a  matter 
of  ooaaldsirable  difficult  to  maks  aay  shaags  in 
the  system,  but  I  really  can  not  imagrine  that  it  is 
beyond  the  wit  of  man  to  devise  some  more  satia- 
faetoiy  sdMmo  than  the  parestnt  oae.  Oas  saa  but 
too  wall  understand  the  foeliagS  of  a  hsilliaait 
ymng  investigator  when  he  sees  a  colleagne  pro- 
moted to  a  higher  post  who  has  done  nothing  to 
foader  himsdf  irarttiy  of  ity  bsyead  pultiog  in  a 
certain  number  of  years  of  service.  This  system 
must  be  radically  alteted  if  we  aro  to  sso  weaawh 
really  develop. 

I  have  daatt  with  the  qMsHoa  of  tbs  staffs  of 
the  colleges  at  some  length  because  T  feel  it  to  be 
of  vital  importance.  We  have  to  meet  in  this 
eoootry  tiie  sams  opposition  as  has  to  he  met  in 
England.  The  hssds  of  colleges,  the  managers  of 
schools,  in  short,  the  authorities  in  charge  of  edu- 
cation, have,  as  a  rule,  little  or  no  appreciation  of 
ao  hnpoftaaes  of  sdsaes  or  of  its  rsqalrsmsaU.  It 
is,  perhaps,  too  late  in  the  day  for  us  to  educate 
them,  tnii  we  must  make  sure  that  the  rising  gen- 
eration is  not  similarly  steeped  in  igaoraaee.  We 
Binst  lasist  that  oar  ssisaes  ihall  bo  giTsn  a  fSIr 
chance  and  tliat  our  schools  shall  not  be  sweated. 
I  use  this  strong  word  with  intent,  but  that  thsy 
ihall  be  given  an  opportunity  for  original  work,  for 
I  very  strongly  hold  the  view  that  no  man  can 
mala  a  iinfe-clasB  taaehas  or  iaiplie  Us  stodMts  who 
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m  not  acLivel/  eng^ed  in  reodaroh.   The  future  m 

THE  GOKDON  McKAY  ENDOWMENT  FOH 
APPLIED  SCIENCE 

In  the  Harvard  Aluvmi  Bulletin  the  situa- 
tioa  in  regard  to  the  McKay  bequest  is  re- 
Tiawed.  It  was  a  little  mora  Hian  three  years 
•go  HuA  tiia  iflwwmflut  of  ooovoration  bofcwiim 
Harvard  University  and  tlie  Massachusctta 
Institute  of  Technoldgj'  for  instruction  in  the 
field  of  the  engineers  tig  acieuoes  was  an- 
noimoed.  Tho  fond*  for  putting  Hmt  ykna 
into  effect  are  drawn  from  the  great  bequest 
of  Gordon  McKay  to  Harvard  HniTersity, 
made  for  the  purpose  of  establishing  a  school 
of  anilud  MioMia  Thio  fnnd  ii  bdd  bg^  trao- 
tees  who,  under  the  terms  of  Mr.  HoSfly** 
will,  have  already  transferred  about  two  mil- 
lion dollars  to  the  univwaity  and  are  ex.- 
peoted,  on  tiio  death  of  all  -flw  anmxituti  pro- 
rided  for,  to  bring  Hie  total  peannenli  to  W»' 
000,000.  The  cooperative*  firrangement  ^ot^Tccn 
Tech  and  Harvard  was  uo  sooner  made  known 
than  the  McKay  trustees,  of  irhom  the  late 
Jmm  J.  Uyers,  '09,  was  one,  objected  to  it 
on  the  ground  that  it  would  not  fulfil  the 
wishes  of  Gordon  McKay,  who  might  have  be- 
queathed his  fortune  to  Technology,  but  ddib- 
entsly  oommitted  it  to  Hervaid  faetDed.  Aty 
cordingly  the  plan  of  cooperstion  has  been  put 
only  into  provisional  practise  in  the  new  build- 
ii^  of  Technology.  To  ascertain  wheth^  the 
•naoigenMBt  oould  be  made  pcRiiBiunt»  the 
BKTTtvd  authorities*  after  introducing  OSVtain 
chaniree  into  the  agreprnt^nt,  desi>Tned  to  mpet 
some  of  the  objections  of  the  McKay  trustees, 
petitioned  the  Sv^teme  Oovrt  of  ICaMadm- 
eetti  to  pen  upon  flie  legality  of  iSbe  arusat^ 
ment. 

The  case  has  now  come  before  Judge  Pierce 
of  that  ootut  for  a  heerhig  to  detemniie  the 
faotB  on.  which  tbe  court's  intxTpretution  of 
the  law  mn*t  be  based.  Charle;^  F.  Choato  and 
Mr.  John  Q.  Milburn,  of  New  York,  appeared 
as  ohief  ooonsd,  respectively,  far  Harvard 
ITnrranity  and  the  IfeSay  tnatess.  There 
was  much  reading  of  documents.  President 
Eliot,  President  Lowell.  President  Mnelanrin 
of  the  Institute,  and  Mr.  Frank  F.  Stanley, 


one  of  the  trustees^  appeared  as  witnesses. 
The  teetiinony  presented  bote  upon  the  Ustoty 
of  the  negotiations  betvesn  Harvard  and  Tosh* 

and  of  instruction  in  applied  science  at  Har- 
vard; also  upon  the  method  and  extent  of  the 
oontrol  aeenked  to  Harvard,  under  the  agree- 
ment, in  the  expenditure  of  the  MsEay  b*- 

quest.  The  hearing?"  lasted  three  days.  In  due 
time  the  case  will  go  to  the  full  bench  for  argu- 
ment. 

Tlw  yioriaioBS  of  Ib^  ICoKnA  «ffl 
the  fbOoiiInf : 

Thr>  nr*  inrc'ro  of  Bald  endOWBMOt  dHdl  bO  ' 

to  prumote  applied  sdenee: 
FtnL  By  ■slwhitiiiiig  pi  uiSiesMi 

■hopa,  laT)oratorio8  and  collections  for  any  or  all  of 
those  seientifie  subjeeti,  whish  have,  or  asy  hare- 
after  have,  appBsafcleas  nssfid  to  ma% 

Seeond.   By  aiding  meritorious  and  nesdy 
dffits  in  pursuing  those  subjects. 

Inasmuch  ss  a  large  part  of  my  life  hss  been  de- 
voted to  the  study  and  inrontion  of  maehiaery,  I 

instruct  the  president  aud  fi^ln-rrs  to  take  special 
care  that  the  great  subject  ot  luechanieal  eugineer* 

fag  in  an  its  tsanahse  and  In  the  most  hmjiUm 

sive  sense,  be  thseoai^  provided  te  fran  my 

endowment* 

I  abest  that  the  pessidBBt  ana  MDewe  be  ftee  te 

provide  from  the  endowment  all  grades  of  inatruc- 
tion  in  applied  seieoee,  from  the  lowest  to  tite 
est*  aad  that  tin  hurtinetiee  ptorlded  be  kapt  ae- 
eessible  to  pupils  who  have  had  no  other  opportuni- 
ties of  previous  eduoatioa  than  tbses  t^ldii  tte  frse 
public  schools  afford. 

I  dbeet  that  the  salaries  attached  to  the  pro- 
fessorships maintain^  frr>m  the  endowment  be  kept 
liberal,  generation  ailex  geaeratiou,  according  to 
tiM  staadasde  of  eash  saeBsertos  gsaetatto,  te  the 
end  that  these  profwworships  may  always  be  at- 
tractive to  able  men  and  that  their  effect  msy  be  to 
mise,  hi  eoflM  JodUees  ombsom^  tte  gvisnl  esele 

of  compi'fisation  for  tho  teachers  of  the  unircriity. 

I  direct  that  the  professors  supported  from  tiUa 
sndowBiflBt  be  provided  with  soUaUs  esslslaoee  in 
their  several  depart mcnt-s,  l>y  the  appointment  of 
instructors  of  lowsr  grades,  end  of  draughtsmw, 
foremen,  aMebaaSes,  elsrkB  Or  awlstsnts,  as  oesai> 
slon  mav  rocjuire,  my  desire  being  that  the  pre- 
fe.<<i;or»  ))e  free  to  devote  themselves  to  whaterer 
part  of  tbe  teaidiing  requires  the  greatest  skill  and 
largest  experieaes,  ead  te  tte  aitrsnnsmfiil  ef  Osir 

several  siihje^'ta. 
I  direct  that  the  president  and  fellows  be  free  to 
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mtt/k  bondings  for  the  porpoaes  of  thia  mdumiiiwrti 
and  to  parduwe  ntee  for  the  aam^  bnt  d^f  tnm 

the  income  of  thi^  endowment. 

I  direct  that  aU  the  equipment  required  to  illiu- 
tntte  teaehing  or  to  glvt  afentefti  oppoifamtty  ti» 
praetiM,  whether  instmmcnts,  diagrams,  tools,  ma- 
eliiiifla  or  apparatos,  be  always  kept  of  the  best 

se<?p<l,  or  unserviceable  implement  or  innohiTir>ry 
•hall  ever  be  retained  in  the  leetore  rooms,  work- 


BCIBHTIFIC  N0TB8  AMD  KSWB 
B>.  AuDUKDD  GsaEAH  Bkll,  inrentor  of 

the  t^^lephone,  waa  awarded  the  Civic  Forum 
Gold  Medal  for  distinguiahed  public  service 
in  New  York  on  March  21.  The  presentation 
addnwwaiimidely  Dr.  Jolm  H.  Pink^,  itate 
oommissioner  of  education.  Dr.  Bdl  is  the 
third  recipient  of  tlie  medal.  It  was  a^rarded 
to  Ifajor  General  George  W.  Goethala  in  1914, 
and  to  TbflmM  A.  EdsMm  in  191tt. 

E.  W.  Bkb,  Jb^  of  Sdunoetady,  N.  liM 

been  nomiiutted  by  the  board  of  directors  of 

the  American  Institute  of  Electrical  Engi- 
neers aa  president  for  the  coming  year. 

Db.  Cbahles  D.  Waujoxt,  Meretaiy  of  tho 
Smithsonian  Institution,  has  bocn  cileotaci 

chairman,  and  Dr.  S.  W.  Stratton,  of  the 
Bureau  of  Standards,  secretary  of  the  military 
Mmuittee  of  the  National  lieeearch  Counioil. 

A  sMBAXOB  oommittee  to  ootqpmto  with  tiM 

Kational  Besearch  Council  baa  baSA  Aipoimted 
by  President  W.  H.  P.  Faunce,  of  Brown  Uni- 
Tersity.  The  committee  indndos  £ram  the 
faoolty  Carl  Bams,  physics,  AIb«t  D.  Xead, 
Inology,  Roland  G.  D.  Richardson,  mathe- 
matics, and  John  E.  Bucher,  chemistry;  from 
the  university  corporation  Chancellor  Arnold 
B.  Chaoe  aiui  JBdwin  Famham  Greene^  trea^ 
imr  of  tilt  Faetto  UJIb;  Iran  iStm  alimuii 

J.  B.  F.  TTerroiihoff,  of  the  Nichols  Chemical 
Company,  Charles  V.  Chapin,  of  the  Provi- 
dence board  of  health,  John  C.  Hebden,  of  the 
ndenl  Diyeataiii  Ooarponiioik  and  Tnsak  S. 
'Wiaaor. 

PaonssoR  rem  Grittzktr  has  resigned  as 
director  of  the  Physiological  Imstitttts^  Beriin, 
because  of  advanced  age. 


Db.  Ral^ h  £.  Ball,  assistant  professor  of 
iBflsgaaio  ehaniatigr  at  tha  Iowa  Btaia  OoHagCk 

has  resigned  to  accept  a  position  in  the  geo- 
physical laboratory  of  the  Oanugie  Institittioii» 

Washinj^on.  D.  C. 

About  a  year  ago  Professor  M.  A.  BosanofF, 
of  tfaia  Hellott  Inatitate^  Unheni^  of  Pitta- 

burgh,  and  Professor  W.  D.  Haricins,  of  the 
University  of  Chicapro,  exchanged  one  week'.a 
service,  Dr.  Bosanoff  lecturing  on  chemical 
kiiMtiet  at  Cbieago  and  Dr.  TTarMTH  laeCming 
on  the  periodic  law  at  Pittsbtirgh.  TUa  spring 
the  exchange  will  be  repeated,  but  extended  in 
time  to  six  weeks.  Dr.  Rosanoff  has  been  in- 
Tited  to  ddsTer  at  Ohioago  a  ftill  tmivenity 
coxurse  of  leoiiuaa  on  afearao^henttBtiry  and'a 
briefer  one  on  his  thcorj*  of  cheinical  reactions. 
At  the  same  time,  namely,  from  early  in  April 
to  about  May  12,  Dr.  Harkins  will  give  a  full 
graduate  ooune  of  leotoxes  on  thermcMdiaiue- 
try  at  the  Mellon  Institute  and  Ilia  graddate 
school.  University  of  Pittebui^h. 

Harrison  W.  Oabtkr,  who  has  been  con- 
nected with  the  Caroegio  Library  of  Pitte- 
bn^b  iot  aeventeen  yeaie  and  baa  ben  oUef 
librarian  there  since  1908,  has  been  appointed 
director  of  the  library  of  the  American  Engri- 
neenng  Societies  in  New  York  City.  Mr. 
Oarrer  baa  tendoed  hit  resignation  in  PittK 
burgh  and  ia  toegteUd  to  b^gin  bia  naw  noilc 
in  ApiiL 

A  TtTTiin  relief  expedition  will  be  gent  to  tlie 
Arctic  this  summer  by  the  American  Museum 
of  Nattiral  History  to  bring  home  the  mem- 
ban  of  the  Orodcer  Land  expedition,  wbioh 

went  north  in  1913.  The  latest  word  of  the 
expedition  came  from  Dr  Ilovey  in  a  letter 
dated  July  10,  1916,  and  was  brought  out  by 
the  CUtettn  Uat  September.  At  that  time  all 
unere  wtSL  The  second  relief  .ship,  the  Dat^ 
marh,  was  reported  In  Melville  Bay,  150  miles 
s^-ntli'^ast  of  Capt  York,  on  Au{,'ust  20,  1916. 
Admiral  Peary  aud  others  think  she  probably 

MMbad  Hoftb  Star  Bay  at  laaat  and  that  the 

exploren  are  on  b^^ard.  The  third  tbbmI  wiQ 
be  sent  to  Etah,  leaving-  Pt,  John's  early  in 
July.  The  committee  hopet^  to  obtain  a  New- 
fmmdland  sealer  for  this  purpose  and  to  bring 
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the  Ozodur  land  e^edition  iMMk  to  Nmr- 
fovoidlaiidlato  ia  Anffut 

Dh,  Smos  Fleinkb,  of  tte  Bockefeller  In- 
stitute, lectured  at  WpHp?!'  y  Pi  liege,  on  March 
9,  on  "  The  Physicril  Da  ia  of  immunity." 

Tufi  Cutter  lecture  on  preveutire  medicine 
and  hTgieiie  will  be  giyoi  by  Dr.  Lndwig  Hek- 
toen,  director  of  the  Memorial  Institute  for  In- 
fectious Diseases,  Chicago,  on  April  8,  at  the 
Harvard  Medical  SchooL  Br.  Hektoen  will 
duenw  '<PoUoin9«litiB  in  Hia  tii^  c£  Beoen* 
CMniii' t  tMv^'K** 

Proftssoh  H.  S.  JEVNTNas,  of  the  Johns  Hop- 
kins University,  is  delivering  a  series  of  four 
Westbrook  lectures  on  Heredity  and  Evolution 
At      Wagnsr  Inttitiift^  PhilaiW|ihiiL 

GuDVAlB  aautnan  will  be  offered  in  the 
oomnii?  ?ummcr  session  of  the  University  of 
California  by  Frofesaor  £.  0.  Franklin  on 
"Non- Aqueous  Solutions"  and  by  ProfcMOg 
J.  H.  HUdabnmd  on  "Tha  TI10O17  ai  Salvbil- 

On  March  8  Dr.  Haven  Metcalf,  of  the  Bu- 
reau of  Plant  Industry,  delivered  an  address 
before  the  department  of  plant  pathology  of 
the  UnirenBigr  of  Wisconsin  on  '  Tl  r  Wlutc 
Pine  Blister  Kust:  An  Sianq^  of  tha  Im- 
ported Plant  Diaease." 

pRorsssoR  Fr£dbbiok  C.  F£BBT,  dean  of  Wil- 
liama  OoUee^  gvfB,  on  Iflareh  %  an  address  on 
•Ptaseiit  Problems  of  Mathematics  Teachers 
in  Secondnr>-  Schools,"  before  the  Mathematios 
Club  of  Vassar  College. 

James  Alton  James,  chairman  of  the  board 
d  gzadnafte  atadias  and  prof  enor  cf  liklny  at 
Korthwestem  Umversity,  delivered  an  illus- 
trated lecture  on  "  The  Consen'ation  of  His- 
toric Sites  in  Illinois  "  at  a  meeting  of  the  So- 
deCy  of  the  FriandB  of  oar  Kalive  Laadicape 
on  the  evening  of  Marck  SO^  at  I^aUarton  HaQ* 
Art  Institute,  Chicago. 

PnoFESson  Robert  ¥.  Orioqs,  of  the  Ohio 
8tate  University,  lectured  on  March  17  b^blO 
the  ITniranitr  Olob  of  Ohioago  on  *'T1m 
TaUqy  of  liie  Ten  Thouaand  Smokes." 

The  fifth  annu.nl  r  i.fercncc  of  the  American 
Association  of  Agricultural  Editors  "will  be 
held  at  Cornell  Universil^  on  TkaaAaj  iai 


Endar*  Jvam  M  and  Sft.  Thu  aMMiation  ia 
made  op  of  "dia  aditona  of  the  agiiouttofal  ool> 

leges  and  experiment  stations,  and  meets  an- 
nually to  exchange  ideas.  Among  the  institu- 
tions represented  are  the  slate  uuiversitieti  of 
Ohio,  Wlaoonaia,  IDinoia,  West  Virginia,  Xbd- 
tucky,  Tennessee,  Missouri,  Korth  Dakota, 
South  Dakotn,  Mississippi  and  Minnesota;  the 
state  agricultural  colleges  of  Iowa,  Maasachu- 
88tt^  Havyland,  Midiisan,  Q«nfia,  OUn- 
lioma  and  Kansas;  Clemson  OoiUaia  and  Piir> 
due  and  Oomeli  uurendties. 

DcTirxo  the  year  1916-17  the  graduate 
oourses  in  chemistry  at  the  Johns  Hopkins 
Unirersity  have  included  a  series  of  lectures 
on  adeoted  topica  hf  dwmiata  from  otbar  £&- 
stitutions.  The  subjects  chosen  have  been  gen- 
erally of  a  physical-chemical  nature.  Those 
who  have  thus  far  participated  in  these  lec- 
turea  ave:  Pkofeaaor  Gilbert  K.  Lewiak  of  tfia 
University  of  California,  who  gave  three  lec- 
ture.-^  on  the  subject  of  free  eneixy;  Professor 
Harry  24^.  Holmes,  of  Oberlin  College,  whose 
tubjeet  mm  ffae  fonnation  of  ciTatala  in  gala; 
Dr.  Irving  Langmmr,  of  the  General  Electric 
Company,  the  structure  of  liquids  and  solids; 
Dr.  Walter  A.  Patrick,  of  Syracuse  Universitj, 
who  gave  flva  lastorea  on  ooUotdal  dieiniatiy. 

Ths  Horiioa  leotores  betoe  die  Bogral  Ckd- 
lege  of  Pliyaifliana  of  Effinbaifb  wen  ddiTerad 

on  March  5  and  9  by  Dr.  Edwin  Bramwell,  the 
subject  being  The  Neurolog;','  of  the  War.  The 
tlrst  lecture  dealt  with  gunshot  wounds  of  the 
periphend  aarv«%  and  the  aeeond  witii  ahall 
ahook  and  aoma  eisotB  of  head  iajnziea. 

Tm  Bnzleor  lootoie  at  the  TTnivmity  of  Bir- 
mingham is  to  be  delivered  by  Professor 
D'Arcy  W.  Thompson,  whose  subject  ia 

«  Shells." 

TuK  death  is  announced  at  seventy-four 
years  of  age  ol  Piofeawr  J»  O.  Daibow,  par- 
uanant  aeentai7  of  the  Paria  Aoadamy  of  Sd- 
ences  and  pn^tMor  of  matheamatiea  at  tha 

Sorbonne. 

R.  H.  TiDDRMA?r,  from  1864  to  1909  geologist 
of  the  British  Geological  Survey,  died  on  Feb- 
ruary 11,  at  tfaa  ase  of  aavsmtHm  9«m> 
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Geoeo£  MxasKS,  for  many  years  head  of  the 
luyifU^pBiaio  deiNwtumt  of  flw  HntMrim  of 
the  Xaw  Gardens,  diBtinguished  for  hia  work 
in  mycolo^,  died  on  Febnua?  17,  ftt  tiie  age 
of  dxty-seven  years. 

IL  Jdlbs  Gourkokt,  professor  of  hygiene  at 
J^mt,  died  m  fabnuoy  M. 

W.  H.  H.  JwoiP,  a  well-known  English 
ophthalmic  eurgf>oTi.  died  oa  Fafamaiy  16^  at 

the  age  of  sixty-four  years. 

The  death  is  announced  of  O.  Paladino,  pzo- 
f«M»  of  hkHologj  tad  gvnenl  plqniolocj  at 

the  ITiUTearsity  of  Naples,  senator  of  the  realm, 
president  of  various  scientific  so<;ietie<»  and 
member  of  numeious  others  in  various  oouu- 
teieSy  aged  MVeD^ofife  yon« 

Ir  is  planned  to  dedicate  the  completed  Ub- 
oralozy  building  and  plant  houses  of  the  Brook- 
lyn  Botanif  GflrdoTi  on  April  19-21.  There 
will  be  formal  exercises,  followed  by  a  reoej>- 
tian,  <m  Tliiindaj  emniag,  April  Ul  Ses- 
sions for  the  reading  «f  scientific  ptpen  will 
be  held  on  Friday  morning  and  afternoon,  and 
on  Saturday  morning.  On  f  ridey  evening 
Hmm  iviB  be  a  popokr  ■wwmtifln  program  In 
the  ketnre  hall,  and  on  fiatniday  afternoon  a 
conferf^r.fr  for  teachers  to  consider  how  the 
Botanic  Garden  may  become  most  useful  to 
the  pnbHo  and  private  sck>oIs  of  the  city.  The 
public  is  cordially  invited  to  the  eeeeloBe  en 
Jfridaj  end  on  Satuid^  moi&ing. 

Phofessor  11.  Tripibr,  formerly  of  the  Uni- 
Tersity  of  Lyons,  has  bequeathed  to  Ihe  uui- 
'vetsity  the  sum  of  $40,000,  the  income  of 
which  is  to  he  need  to  enoomage  woAb  en 

operative  medicine  and  pathologic  anatAomy. 
He  also  left  a  similar  sum  to  the  city  of  Lyons 
ior  the  purchase  every  fifth  year  of  some  work 
of  art 

A  majt  haa  been  introdnoed  in  the  IGnneeota 

legislature  requiring  the  hoard  of  regents  to 
terminate  the  arrangem^t  between  the  Uni- 
versity  of  Minnesota  and  the  Mayo  foundation. 

Aooomnw  to  -die  BrUiA  M§iiuA  JonmaZ 
^be  «ity  of  Paris  has  adopted  the  policy  of 

erecting  in  the  garden  of  iti  hospitals  huts  for 
men  discharged  from  the  army  suffering  from 
tuberculosis.    Some  660  beds  have  already 


been  provided  in  this  way,  and  huts  for  1,500 
mora  axe  htiag  put  up  as  fui  «■  the  eoiseilr 

of  labor  permits.  A  sum  of  £200,000  has  been 
voted  for  construction,  and  the  expense  of 
maintenance  is  estimated  at  £120,000  a  year. 

Tan  Gennan  Oongieas  of  btenul  Kedioine 
win  be  held  in  April,  1917,  under  the  cbt&if 
mnr.sljip  of  Professor  Mitikowski.  The  most 
important  subjects  for  discussion  will  be:  (1) 
Kutrition  during  the  war,  by  H.  Bubner 
(Betlin)  end  F.  ^  lOlkr  (Kmieh),  (9) 
Constitutional  di-neuses,  by  F.  EIraus  (Berlin) 
and  A.  Steyrer  (Innsbruck),  (3)  The  rare 
infectious  diseases  of  the  war.  War  experi- 
eDoee  in  the  field  of  intomal  madidne  iriH 
ilflohediaegaBel 

Several  research  fellowships  in  tlio  depart- 
ment of  preventive  medicine  and  hygiene  at 
Harvard  TlniTefsity  are  amulable  for  tiia 
scieatifio  inreetigatimL  of  food  poifloniBg.  Tb» 
work  may  at  tlie  same  time  be  credited  towards 
the  doctor  of  public  liealth  degree.  Candidates 
should  apply  to  Dr.  M.  J.  Kosenau,  E[arvard 
Medical  Sohool,  BoetoB»  ICaee. 

Laar  yeer  Dr.  Ghailes  Molntire  resigned  tba 
secretaryship  of  the  American  Academy  of 
Medicine  after  twenty-five  years  of  seirioe. 
In  appreciative  ccmmumoration  tiie  American 
***B^— *T  of  MedieiBe  <fecided  to  raise  a  fnn^ 
the  income  cf  ^rhirh  p^mld  bo  expended  in  ac- 
cordance with  iJr.  Mclntire'a  BUggeetions.  As 
a  consequence  the  academy  now  announcee  two 
priae  olleni*  the  priaee  to  be  amoded  at  the  an^ 
nual  meetings  for  1918  and  1921,  respectively. 
The  subject  for  1918  is  "  The  Principles  Gov- 
erning the  Physician's  Gompensation  in  the 
Yariena  Poima  of  Sodal  Lmuanoe."  The 
members  of  the  ocnnmittee  to  decide  the  rela- 
tive value  of  the  essays  awarding  this  prize  are: 
Dr.  John  L.  Heffron,  dean  of  the  Gollege  of 
Medimiifl^  Bgmm'^  tTniranitr;  I>r>  BediCQ 
Peterson,  proiawor  of  obstetrics  and  di&eases 
of  women,  TTniverrity  of  "Michigan,  and  Dr. 
John  Staige  Davis,  professor  of  pediatrics  and 
praotiBe  of  medioine^  Unifenity  of  Virginia. 
Tlie  subject  for  1921  is  "What  Effect  Has 
Child  Tabor  on  the  Growth  of  the  Body?" 
The  members  of  the  committee  to  award  this 
prize  an:  Dr.  Thonaa  B*  Aibnthno^  dean  of 
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the  medical  school  of  the  TTniTereity  of  Fitter 
baqsh;  Df;  moAdd  SooCt  HtD,  ptofaBOi  «f 

physiolopry,  Northwestern  University,  and  Dr. 
3am(^  C  WilsinTi,  oraeritus  professor  of  the 
practise  of  medicine  and  of  clinical  medicinei, 
J«ffan»n  IMM  OoDcgti 

UNIVERSITY  AND  EDUCATIONAL 


"QaMAx  Hau."  has  been  dedfded  «pon  u 

ilie  name  of  the  ^r»t  unit,  now  hmtg  built  at 
a  cost  of  .f2i'0,O0O,  of  the  future  rtoup  of  per- 
manent buildings  for  chfimiatry  at  the  Uni- 
rm&ty  of  Oalifdimik.  THaaM  name  wm  bhoMn 
by  the  regents  in  lioiBior  of  Daniel  Coit  Gilman, 
president  of  the  University  of  California  from 
1872  to  1875,  to  whose  initiative  was  due  the 
oigMiisAti«ni  of  tbe  oellcce  of  olMmirtiT  of  tbo 
mivCBntgr*  txtd  who  in  his  lat^  career  as 
president  of  Johns  Hopkins  Univorsity  did 
such  notable  service  to  the  development  of 
opportimities  in  the  American  universities  for 

OwAJtOE  has  announced  the  eooar 
of  »  "  Supi)k'mcntal  Endowment 
Fnnd"  ol  $1,000,000,  one  fourth  of  which  waa 
oonditionally  subscribed  by  the  General  Edtt- 
Ofttion  BoMsd.  Koarlj  Iialf  of  the  enluo 
aawmnt  hu  already  been  paid  in. 

A  nnx  introduced  into  tho  Illinois  l(»gislR- 
ture  proposes  expenditures  for  the  medical  de- 
partannt  of  the  Unimti^  of  Illinois  UMmiit- 
ia^  to  $»fit» flOO  dmg  iko  Bout  deooda. 

lbs.  Alexander  F.  Morrison,  formerly 
pre<«ident  of  the  N'ftttonal  Association  of  Col- 
legiate Alunuue,  has  given  $1,600  to  the  Uni- 
T«rnt7  of  Oalifoni^  for  the  podiase  of  aa 
0])hthalmol*^iefl1  library  of  486  volumes  for 
the  University  of  California  medical  school. 

Hrs.  Roscob  R.  Bell,  of  Brookljm,  has 
given  the  valuable  library  on  comparative 
mod  feterintty  medieine  Monging  to  tho  lata 
Professor  Roscoe  H.  Boll,  to  the  Alexandre 
Idautard  Library  of  Xew  York  University. 

Dr.  Ei.i.swortii  nrNTixrtTOK,  "who  re'iig'ned 
from  Yale  University  several  years  ago  to  de- 
vote his  entire  time  to  researoh  -mark,  wfll  be- 
come flfWdaHy  connected  with,  tiie  university 
again  noKk  joar  aa  a  meaieb  aMoeiata  in 


geograpby.  Dr.  Huntington  will  make  hia 
lwa<l«|iiarter«  in  New  "Buwrn  and  irilt  give 

every  year  a  course  of  lectures  on  his  invee- 
tifrations.  which  cotpt  a  broad  field  that  has 
to  do  particularly  with  the  effect  of  climatic 
ebaafea  on  the  oooioe  of  oiviUaatSoa. 

Tbbrs  has  bem  appointed  at  Ibe  Tfrnwa 
chnsett.-*  Institute;  of  Technology  a  committee 
of  the  faculty  to  fonsidf^r  ways  of  improving 
tlie  methods  of  instruction  and  Dr.  Charles  R. 
Mann  has  been  oaHed  to  the  institote  to  be 
r>hiurman  of  tiie  committee.  Dr.  Mann  is  pro- 
fessor of  physics  in  the  University  of  Chicago, 
but  for  the  past  two  years  has  been  on  leave 
of  abamee  to  make  a  npotrt  on  laniiiwiin 
education  under  the  auapioeo  of  tho  Carnegie 
foundation  for  the  Advancement  of  I< 


DISCUSSION  AND  CORRikSPONDENCS 

Mou  "mamMMkf  vmemncm 
Ja  a  Tooant  papar  Brigg%  Janam  and  Mb- 

Lane^  discuss  the  aitoation  with  regard  to 

"  mnttlc-leaf "  in  citnis  trees  baged  on  cer- 
tain observations  which  they  have  made  on 
oiduad»  keated  in  aoothern  OdifbRua.  The 
undersigned  has  read  their  statement  with  the 
grcato^it  interest  and  desires  in  the  friendly 
spirit  of  a  scientific  colleague  to  make  some 
eommanti  Uieraon  by  way  of  broadaniair  ihfb 
discussion. 

1.  In  reviewing'  the  causes  which  haro  been 
given  in  the  past  for  the  production  of 
"mottle-leaf"  conditions,  the  authors  above 
named  mention  ^  tiieoriaa  of  Bmitii  and 
Smith*  and  of  Thomas*  but  say  nothing  of 
that  promulpated  in  1914  by  the  undersigned* 
which  still  seems  to  me  to  be  the  most  definite 
and  roaaonable  hypotbeeia  for  eacpkining  flie 
conditions  in  ^paattion  in  citrus  troea. 

2.  Brif?g3,  Jensen  and  McLane  have  pointed 
out  that  about  half  of  tho  "  mottling*'  ia  asso- 
ciated with  soil  conditions  in  which  humus  is 

1  Jottr.  Agr,  Be*^  YoL  6)  No.  19,  p.  721,  Aogus^ 

*  CMf,  Agr.  Jtaft.  aUu  ML,  No.  lU,  99. 1U»- 

ISll. 

•  Calif .  Agr.  Expt.  Sto.  Olrc,  85, 1928. 

«  SciENOi^  ir.     YoL  99,  No.  lOU*  p.  799,  U*y, 

mi. 
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deficient,  but  this,  it  e«emB  to  me,  gives  no 
jmliftiwitioin.  fn  tiio  Iblbnviiv  BtetaoMBt*  ndilelt 
I  qaotb  from  tiuir  paper: 

An  impartial  statisticid  study  of  the  data  from 
the  indtTtdnal  orange  grovea  ahowa  that  appraod- 
mMlj  OM  UV  fht  imrttyry  «m  t«  BmrnrwiUiT 
/or  b7  the  low  humw  ecmtBt  of  the  adL 

8.  Thai  an  or  aaarly  all  citnia  aolla  in 

pouthern  Oalifomia  arc  deficient  in  org'nnic 
matter  has  long  been  known.  But  to  state  that 
Italf  of  Hie  motding  **cKa  be  aodonntod  for** 
by  deficiencies  of  the  eoil  in  hamiB  wbaa  fha 

otlirr  ha\i  of  the  mottling  is  not  at  all  ao- 
ooucted  for  aeems  to  me  to  be  an  imusual  loo- 
eeduvA> 

4.  Moreovw,   Um  metiiod   emploTed  hf 

Brifrjjs,  Jensen  and  McLane  for  determining 
humus,  upon  which  much  of  tlieir  disrassion 
depends,  has  already  be^  pointed  out  by 
Oortnei'  to  be  inaeemn  if  not  antinly  inaMtt" 
rate.  In  the  writer's  laboratory  it  has  also 
been  found  that  inten«?ity  of  color  is  no  erite- 
xion  of  the  amount  of  hxmiua.  Moreover,  no 
4NI0  liaa  7«t  i*on4  And  there  ia  no  3  vakiieatian 
4br  believing  that  Ibe  humus  portion  of  the 
oTfranic  matter,  as  determined  by  any  of 
the  arbitrary  me^ods  in  vogue,  is  of  any 
enreater  valoa  to  ptanta  or  to  aoila  than  the  rest 
of  the  soil  organie  matter. 

5.  That  as  the  paper  under  discussion  points 
out  the  total  nitrogen  content  of  soils  is  not 
related  to  the  amount  of  mottting  dumU  be 
no  cause  for  surprae  ainee  it  ia  tiie  amount  of 
**  available "  nitrogen  as  the  writer  has  on 
many  occasions  pointed  out  rather  than  the 
asMyont  of  total  nitrogen  that  should  reaeon- 
aftly  be  aaaoaed  to  alFeet  plant  giewdi.  This 
is  especially  true  under  arid  soil  conditions,  in 
which,  nioroover.  tho  term  "available"  poa- 
sesses  more  than  the  usual  significance. 

6.  It  aoema  to  the  ^nriter  tiiat  we  need  a 
theory  or  theories  on  some  definite  and  qpeeifio 
came  of  "  mottlo-leaf  "  in  citrus  trees  and  not 
a  description  of  some  general  condition  like  a 
deAeiaiMgr  of  oiianio  iwattiif  lAiok  oan  afEset 
aoila  in  many  difteeoit  «agr%  not  aluaji  in  A* 

>  Italies  mine. 

•  "Sou  Beisoes^"  YoL  S,  No.  6,  p.  SM,  NoHtt* 
ber,  1916. 


same  direction,  and  which  besides  is  uni- 

vsnally  reoognised  to  eomtitnto  tibe  most 
deainble  feature  of  arid  aolk. 

7.  As  BrifTffs,  Jensen  and  McLane  point  out, 
however,  something  which  afiects  chlorophyll 
fonnation  in  the  leayea  of  the  dirna  tne  ia 
zeaponsible  for  the  trouMa  That  faetor,  in 
my  opinion,  is  a  lack  of  u.snblo  nitropren,  and 
in  view  of  the  peculiar  mineral  oonditlona  oi 
our  aoila,  it  may  in  many  inalanoaa  also  ba  dna 
to  a  lack  of  usable  inn. 

8.  The  writer  does  not  wish  to  be  understood 
as  denying  the  effectiveness  of  a  lack  or  of  a 
snffioienQy  of  (»ganio  matter  in  the  produo* 
tion  or  caadieataoa,  lespeetiTely,  of  mottle-leaf 
in  citrus  trees.  TTo  docs  desire,  however,  to 
deny  that  there  is  an^  thinff  specific  about  tlie 
organic  naatter  factor,  diuce  it  can  a£[ect 
planta  in  om  of  ao  nuuiy  difinent  vaya;  tiiat 
the  portion  of  the  soil  organic  matter  known 
as  hnmns  is  any  criterion  as  to  the  actiri^ 
and  value  of  the  soil  organic  matter;  that  the 
^motainff  of  oiange  tieea  baa  been  definitely 
eomlated  idtii  the  low  humus  content  of  the 
soil  per  se;  and  that  soluble  orgranic  matter 
placed  in  the  zone  of  the  feeding  roots  i«om- 
isei  any  better  for  the  eradication  of  *'notlile- 
leaf"  than  the  practise  of  green  manuring 
which,  to  put  it  mildly,  has  thus  far  fallen  far 
short  of  the  e]q>ectations  originally  entertained 
fbrit. 

9.  As  I  have  pointed  out  in  the  papers  above 

cited,  wo  shall  probably  hr  romTicnc^l  Tint  only 
io  supply  sufficient  available  nitrogen  to  eradi- 
cate the  physiological  tronblea  of  oar  oitma 
and  other  eroiia,  but  we  shall  have  to  makia  it 
tisable  by  some  method  of  foil  protection 
which  will  make  it  possible  for  roots  of  plants 
to  make  use  of  the  surface  soiL  The  m<Mt 
promiaing  method  <rf  aoil  proteotioii  now  aeoma 
to  be  oomglcta  etoaw  mulching. 

GhAS.  B.  LtFlCAV 

Soaia  BaaaAaoH  luamjomtt 
UknnBsm  OP  OAuraana 

t,ORI»  URBR  ON  nB  VALUB  OF  VmiBCnOH 
To  m  AinoB  or  S<ra9«»:  The  enckeed 

rough  draft  of  a  letter  to  "  Dr.  Keen  "  (as  the 
envelope  -was  endorsed)  was  found  amonj?  the 
late  Lord  Lister's  papers  by  hia  nephew  and 
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biogiqpli«r.  Sir  BidiniiiL  J.  Godlee  Old  is  p«b> 
UdiaaivliiBCOBMiit 

W.  W.Snv 

JTy  iMT  Mrr  I  am  gzfafva  to  tarn  that  Oim 

^T^jiiM  be  even  a  remote  clir. m  r  of  the  Legislature 
of  anj  state  in  the  Union  paasiiig  a  bill  for  regu- 
Isting  experlBMBto  vpon  ■irinwlfc 

It  is  onlj  eomparatively  reeentlj  in  the  world's 
history  that  the  gross  darkness  of  empiridsm  has 
given  place  to  more  and  more  scientific  practise, 
Mid  this  result  has  been  mainly  doe  to  experiments 
npon  living  animala.  It  was  to  these  thrit  Farrey 
was  in  large  measure  indebted  for  the  fundamental 
diMOVMT  «f  tt*  eirailation  of  the  Uood,  and  tibe 
grent  American  triumph  of  General  Anesthesia 
was  greatly  promoted  by  tiiem.  ▲dTaasing  knowl- 
•dgt  baa  akom  mm  aad  hmm  ttal  tta  MSaa  «f 

the  lowrr  rm!  rals  are  essentially  similar  to  our  own 
is  their  intimate  structure  aad  functions;  so  that 
laHona  laarat  fraoi  IInb  ma^  1m  appMai  to  fcwiwaii 
pathology  and  treatment.  If  we  neglect  to  avail 
ourselves  of  this  means  of  acquiring  increased  ae> 
qmaintance  with  the  working  of  that  marveloosly 
tamplez  machine,  the  udmal  body,  we  must  either 
be  content  to  rofnnin  at  an  absolute  Btanr)«;till  or 
return  to  the  fearful  haphaKard  ways  of  testing 
Ufw  lomedies  opon  hmnaa  patSenta  Ia  ilia  fliat  la* 
atan<^6  whifh  prevailed  in  the  dark  ag<>s. 
Kever  was  there  a  time  whea  the  advantages  that 
aeetva  to  aun  ttvm  tofnaHgattoaa  «■  tfca 
lovver  animalfl  were  more  confri'iionq  *'iin  rmw. 
The  enormous  advances  that  have  been  made  in  our 
kaowMfB  of  iha  aaitaia  aad  twatiaaat  of  dlaiaaa 
of  late  vean  bttvt  \ftm  — wtiaHy  doa  to  iMMk  at 
this 

Tka  Inportaiiaa  of  aadk  iniMllgattnu  ivaa 

nsqgBized  hj  the  commissioners  on  whoso  report 
the  act  of  Parliament  regulating  experiments  on 
animals  in  this  country  was  passed,  tiieir  object  in 
neommeodlag  hglalatimi  bofatff  aaily  to  pitawaat 
possible  abuse. 

In  reality,  as  one  of  the  commlMiooers,  the  late 
Ifr.  griuliaau,  laforaiod  laa,  na  afat^  laataMa  of 
such  abuse  having  occurred  in  the  British  Islands 
had  been  brought  before  them  at  the  time  when  I 
gave  my  evidence  and  that  was  toward  the  close  of 
their  sittings. 

Yet  in  obedience  to  a  popular  PuVrr,  ^v- 
enunent  of  the  day  passed  an  act  which  went 
mtA  IMfear  Oan  tlw  aawiawaaaatlaB  of  tiw 
commissioners.  They  had  ft  lvi-'f'Hi  tVif.t  the  opera- 
tion of  the  law  should  be  restricted  to  ezperimentB 
apan  wam-UMdaa  aainak}  M  nhaa  lUa  bOI 


ber  who  was  greatly  respected  as  a  politician,  but 
entir^  ignorant  of  the  subjeet  matter,  soggested 
that  "TaKtobiato"  ahooM  te  anballtalad  fat 
"warm  blooded"  and  this  amendment  «raa  ao> 
oepted  by  a  majority  as  ignorant  as  himself. 

ne  result  is  that,  incredible  as  it  may  seem,  %aj 
one  would  now  be  liable  to  criminal  prosecution  in 
this  country  who  should  obeerve  the  circulation  of 
the  blood  in  a  frog's  foot  under  the  mierosoopa 
afChont  kaftag  oMataad  a  UaaMa  for  tta  fl^ail. 
ment  and  unloai  ha  poflfoonaft  It  ia  a  opacilaHj" 
licensed  plaea. 

It  eaa  ntOO^  lia  aadontoad  Oaft  awli  raalH*- 
ticn^  must  aariooa^  ialoiftoa  ivilli  loglliaiali  I9> 
seareheo. 

Tadaea  for  the  private  praetMoaar  tt^^  an  ai> 

OMMt  prohibitive;  and  no  one  caa  toD  tew 
valuable  work  is  thus  prevented. 

lly  own  first  investigations  of  any  importanea 
WOM  a  atody  of  the  process  of  inflammation  in  tha 
transparent  web  of  the  frog's  foot.  The  experi- 
ments were  very  numerous,  and  were  performed  at 
an  haoia  of  tba  day  at  aqr  owa  hoaaa  Itraattaa 
a  youptr  i^nViown  practitioner;  and  if  tli"  present 
law  had  been  in  ezistenee  it  mig^t  have  been  difll- 
ooB  ZOT  aaa  va  oovan  m  laqama  nfloaaeaj  ovoa 
if  T  bal  pot  tbem  it  would  have  bcc-n  impossible 
for  me  to  have  gone  to  a  public  laboratory  to  work. 
Tot  witheBt  tiMoa  early  reoaawhaa  iMA  tha  aiM- 
ing  law  would  have  praftaated  I  could  not  have 
found  my  way  among  the  perplexing  difKeulties 
which  beset  me  in  developing  the  antiseptic  system 
of  treatment  in  surgery. 

In  the  course  of  my  antiseptic  work,  at  a  later 
perkd,  I  frequently  iiad  recourse  to  experiments  on 
aataooftk  Oaa  af  thoaa  eoanra  to  om  ahUh  jioldad 
pw^culnrly  valuable  results,  but  which  T  certainly 
diould  not  have  done  if  the  present  law  had  been  ia 
fiMwa.  BhadfofmaeatothalMhaifloraf  athioad 
composed  of  animal  tissue  applied  antiseptically 
for  ^ing  aa  arterial  trunk.  I  had  prepare  a  lig* 
atoia  of  aiHih  ontorial  at  a  hooae  nhova  I  naa 
apaading  a  few  days  at  a  distance  from  home,  and 
it  oecnrrod  to  me  to  test  it  upon  the  carotid  artery 
of  a  calf.  Acting  on  the  spur  of  the  moment,  I 
praeoiod  flia  aaodftit  aalatal  at  a  aalghbariag 
uiarltet;  a  lay  friend  gave  chloroform,  and  nnnihrr 
assisted  aX,  tb«  operation.  Four  wedLs  later  the 
oalf  waa  Unad  aad  Ha  aoek  waa  aaat  to  ma.  Oa 
wj  diseeeting  it,  the  beautiful  truth  was  reveled 
that  the  dead  material  of  the  thread,  instead  of 
being  thrown  off  by  suppuration,  had  been  re- 
flaoad  aate  tha  aair  aaaptla  aaaaitiaaa  Iqr  ft  tea 
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rfaf  «f  tMag  ffanw  fVmm,  llw  M  itmgm  of 

ioch  ;vn  operation  In'ing  i  ompletely  obviated. 

I  bam  zefsnred  thai  to  mj  penonal  «xp«ri«Boe 
Imwom  aiktd  to  d«  ms  tud  Hmm  onmplei  an 
perhaps  sofBdent  to  illustrate  tbe  impedimentt 
whicli  the  «'Ti<'tins^  law  plfij'ps  in  the  way  of  re- 
toarcb  by  medical  men  eiigage4  in  praetiaoi  wboM 
id«M,  if  developed,  wooU  oftaB  1m  tke  bum!  fniife- 
ftal  in  beneficent  roBulta. 

Bui  even  tliose  who  are  spoeiali«ts  in  phyuologj 
or  poilMlogj,  and  bsvo  tSimij  mmm  to  Tweowii 
work  aerioualy  hair.]  '  rn!  by  ttie  nercssity  rf  rip]  'y- 
iag  for  licenses  for  all  iuTestigaUonsi  and  the  diffl- 
mDf  anfl  ddaj  oCIob  ooooaBfoa  la  olitaimng 

Oar  law  on  this  snbjeet  should  never  have  been 
passed,  and  ought  to  be  repealed.  It  serves  no 
food  porpoee,  and  inloifOiOi  oortoao^f  nUh  in* 

qniries  which  are  of  paramotmt  importance  to  man* 
kind.  Believe  me,  sincerely  yours.  Lisru 


QOOTATIOHB 

tCnitCB  AltD  THE  GBRMAN  CIVIL  tBKVXCB* 

.The  committ* f  if  the  Institution  of  Qormnn 
Engioeers  tuges  that  steps  should  be  taken  by 
modification  of  the  law  in  the  Confederated 
Stitoi^  and  porticnlulj  in  Pkania,  Moior- 
ing  the  obstnictions  of  the  law  of  1906  con- 
cerning eligibility  for  the  higher  posts  in  the 
civil  service  so  as  to  make  it  possible  that  not 
onfy  lawyers,  but  also  gradnatea  of  the  teah- 
likll  high  schools  should  be  able  to  tak»  up 
oweers  in  the  higher  civil  service. 

Already  before  the  war,  after  exhaustive  dis- 
OwdoBt  gatmding  onrar  many  years,  tiw  de- 
mand had  been  eocpressed  that  Candida  tee  for 
the  higher  posts  in  the  civil  acrvice  should  be 
given  a  scientific  academic  training,  bo  as  to 
eoable  them  to  have  a  full  understauding  of 
(ho  eonditioiii  of  pvUio  lUo  «|lon  lAkik  in- 
dustrial queotioiift  ftnd  the  reqmranents  of 
trade  and  commerce  exert  a  preponderating 
influence  at  the  present  day.  The  war  has  con* 
firantod  llio  otato  wtSi  on  oiMSQMtod  xmnlwr 
ol  Boir  piraliiMM  tiiat  liavo  oaaaod  it  to  odl  into 

1  TraadaUoi  In  the  ttondon  TIsMt  aanoatlonal 

Bupjilmcnt  of  a  letter  in  favor  of  the  opening  of 
tite  Oerman  dvU  serviee  to  men  of  sciaatifle  train* 
tag  «UA  baa  boon  aMisawa  to  Ban  fon  B¥k- 

mana  HoihNf  bj  flM  TllitHlltimi  Ot  ChOMB  Bifl* 

neeia. 


its  aervioe  the  intellect  of  the  most  divano 
prof  eesioiia^  This  eoitendon  ol  admiiolon  to 

the  higher  careers  in  tlie  civil  service  that  has 
been  introduced  vindcr  the  pressure  of  the  cir- 
cumatanoee  of  the  time  must  be  extended,  the 
baxvien  that  still  odat  in  this  leqpeet  mntt  be 
xemoved,  if  it  is  to  b^sottfble  to  ennne^fott 
development  of  tiie  economic  forc»'5  of  the 
country  after  the  war.  It  has  now  become  an 
impatatiyd  meooontr  that  Hie  danua^  that  has 
been  eTpwaoad  for  many  yeaa  by  the  Institu- 
tion of  Germfin  Encinrrr!'  should  he  fulfilled, 
and  that  university  gradu&tm,  particularly  of 
the  tecihnioal  high  adiools,  should  be  admitted 
to  tiw  higSNT  gndae  of  the  eivil  MTfloe^  80  as  to 
plaoe  the  •8leetio&  lor  thii  oaner  on  a  bcoodar 
basis. 

Already  ten  years  ago,  on  tbe  occasion  ot  the 
diaeoirimia  in  tlio  Fmariaa  Diet  on  the  ge?^ 

eramait  pzopCffials  concerning  the  change  ol 
the  course  of  study  for  law  (1903),  and  later, 
after  their  rejection,  in  the  discuasions  on  the 
law  oonoemiiigr  eligibility  lor  oaieen  in  the 
higher  civil  service  (1906),  the  govemment  ad- 
mitted readily  that  the  training  of  the  higher 
civil  serrioe  officials  did  not  correspond  with 
the  reqdiemaBta  ot  the  day.  The  lemoral  of 
this  defect  wag  imenewwifnTly  attampted  at 
that  time  by  a  proposed  reform  of  the  academic 
cr.rricnlura,  and  is  supposed  now  to  have  been 
achieved  by  meana  of  the  law  of  1906  by  meaa- 
nxea  tint  only  take  effeot  oBbeoqeant  to  tiie 
academic  study.  Later  experience  has  shown 
that  the  method  that  has  been  adopted  ia 
hardly  likely  to  be  able  to  impart  to  the  ooming 
generation  of  state  eAeials  a  special  imder> 
standing  of  the  economic  processes  that  goveni 
life  in  our  Jay<i.  The  training  of  the  majority 
of  higher-grade  officials  in  the  civil  servioe  and 
communal  bodies  that  has  become  customary 
and  haa  been  detearmlned  by  the  law  coMMts  in 
a  secondary  school  education  that  has  a  par* 
ticular  bias  towards  the  humanities,  n^id  a 
short  university  course  which  is  almost  exclu* 
sively  oonqwsed  of  legal  anhiecti. 

The  eouiw  of  study  laid  down  lor  the  law> 
yers  is  at  tiw  same  time,  and  without  change^ 
also  the  course  of  study  for  the  officials  of  the 
civil  sernoe.  This  ri|pd  connection  of  pnKEee- 
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8ion%  that  must  be  admitted  to  be  very  differ- 
ent in  their  pnoli«e»  it  viiqae  in  tlw  ivfaob 

t><I  I  ai  onal  aTstem  of  Qennany.  It  oonstitatea 
an  inherent  contradiction,  and  has  prradunlly 
become  an  unsurmountable  obstacle  which  will 

be  built  «n  the  foundation  of  the  law  of  1006. 
The  ?ystom  of  trainiiifr  tluit  has  boon  described 
aboTc  bae>  created  the  peculiar  sitxiation  that 
all  young  people  who  have  a  leaning  tomuib 
any  <nw  of  the  mmmona  bnaoheB  of  the  dril 
aenrice,  whether  by  family  tradition,  ideals,  or 
special  capacity,  are  forced,  even  against  their 
inclination  for  science^  to  devote  themselvee 
oosnpletelsr  to  a  kgal  tvainiae  in  Older  to  ptM 
the  first  law  examination,  as  this  provides 
practically  the  first  documentary  evidence  ob- 
tainable for  admission  to  a  civil  service  career 
in  the  empire,  the  slatee»  tiie  eenmniiitieek  end 
many  other  posts.  This  route  is  closed  to  the 
graduates  of  other  faculties — for  instance,  of 
all  the  experimental  sciences — by  the  xurovis- 
ions  of  the  above-mentioiied  Pnnien  lew  and 
of  eindlar  laws  in  the  other  German  statea,  as 
well  as  by  the  custom  that  is  developing  in  con- 
sequence of  this  law  of  appointing  lawyers  for 
administrative  work. 

In  ooneeqnenee  of  the  preponderatins  ioAa- 
euoe  that  technical  questions  and  the  require- 
ments of  industry  have  to-day  on  all  branches 
of  public  life  and  the  increasing  participation 
of  the  pivHiieei^  ooimiiimitlee  end  towns  in 

teoiudeal  and  sdentific  enterprises,  civil  serv- 
ants are  calknl  upon  to  deal  vrith  problems  the 
expert  solution  of  whi<A  calls  for  just  the  tyipe 
of  mental  equipment  that  is  provided  by  tha 
bi^  adioo^  TbB  gveatar  part  of 
the  education  at  Iheie  institutes  is  not  based 
on  retrospection  and  dpfinition,  but  is  directed 
ionrards  and  iksigned  with  a  view  to  produo- 
livn  aetfritf •  An  ednoation  among  sneh  snr* 
roondinfi  nmst  give  at  least  as  good  a  train- 
ir^^  for  a  civil  service  career  as  an  education 
the  principal  aim  of  which  is  to  classify  the 
particular  requirements  of  life  according  to 
legal  ooneevtiona.  The  knowledge  of  law  and 
adminialntieBi  that  is  required  hy  civil  t>er^'- 
nnts  can  be  aoqmired  to-daif  in  ewaiy  tenhnfnal 
high  schooL 


SCIKNTIFIC  BOOKS 
Tks  JfaotiirMiMtil  of  InUOigwHM.  B|r  iMwm 

M.  Tebman.   Uoughtoi^  SCfflin  Ooii»  Hav 

York.    191G.    Pp.  362. 

In  the  past  few  years  the  practise  of  what 
ia  tSRoed  "diniMl  psychology*  has  tended 
to  uutriui  itself,  in  the  sense  that  measure* 

m"T^t.'^  of  intellect  have  been  demanded  in  all 
quarters,  while  methods  were  still  tentative. 
Binet  conceived  the  idea  of  measuring  meatal 
devdopment  bgr  age  laveK  IwA  he  SeA  beCm 

he  could  perfi>et  his  work.  Binet'a  tests  were 
not  valid  nbove  the  twelve-year  level  of  intelli- 
gence. The  tedts  which  he  ofiered  above  this 
level  were  ahneot  wuvenslly  diseorded  hj  «Hn- 
ical  workers,  as  failing  in  Hmt  purpose.  An- 
other difficulty  with  the  original  scale  lay  in 
the  fact  that  directions  for  giving  the  tests 
were  net  ehuidawWasd.  Inasmvah  as  the  dirsO' 
tions  in  giving  a  test  constitute  a  very  im- 
portant part  of  the  test  itself,  thi?  "erinmly 
impaired  the  scientific  value  of  the  results  oh- 
tained  in  testing.  Moreover,  in  tiia  onginal 
ajtteni  no  neana  was  pnmded  lew  conqparing 
the  int^ectual  quality  of  a  young  child  witk 
that  of  an  older  child.  Obviously,  for  ex- 
ample a  retardation  of  one  year  in  a  child 
Area  yeaia  of  age  has  a  diAMBt  msaainflr  far 
diagnoeis  and  pBOgnoeis  than  has  a  retard* 
tion  of  one  year  in  a  child  twelve  years  of  age. 
Stem  had  suggested  the  use  of  a  relative  meas- 
ure of  mentality,  i  s^  the  quotient  olrtained 
by  dividing  "  znontsl  ago"  Iq'  aetnal  agi^  bat 
this  method  never  came  '.r.to  general  nse  in 
America  in  oooneotiou  with  the  original  sys- 
tem. It  is  true,  also,  as  Thomdike,  Brijj^uun 
and  otfien  hate  shown,  that  tiisn  www  dis- 
crepancies between  certain  of  the  age  levels 
na  determined  by  Binet.  pnd  the  "true**  age 
levels.  These  diacrq;>aucies  were  due^  no  doubts 
to  the  faet  that  Binat  had  not  bssn  sNa  to 
stsndsadiae  his  tssti  on  a  anfisisBt  nvml»er  ef 
subjwts. 

Goddard,  Kuhlmann  and  other  American 
elaborators  of  Binet  did  not  advance  much  be- 
yond ^  fintwodc  in  these  parliaalan.  Mm 
recently  Terimi^  Bridgee  and  Hsrdwiok  in 

their  pi^int  scale  have  eliminated  many  of  the 
original  croditiea^  and  in  their  mental  oo- 
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pffi^iorit  have  jgopoaed  a  relative  soeagwe  of 

inieiiigcnce. 

The  prceoDt  volnme  embodiee  the  renlto  of 
long  end  pelieat  labor  in  ovcffcoming  and  cor- 
recting the  imperfections  in  the  orifpnal 
Binot-bimon  scale.  Standardised  tests  are 
ptevided  fhnrai^  avmcs  adnlt  and  enperios 
sdolt  levels,  making  the  aoaib  valid  for  the 
^i^fiv-tjAn  of  "borderline  cases."  Standard- 
ized directions  (admirably  simple  and  nat- 
ural) are  given  for  evecj  test.  Tb»  method 
of  soonnff  has  been  idfaud,  so  that  the  indi> 
viJuars  mental  status  is  detennined  by 
month-^.  and  the  Intelligence  Quotient  becomes 
ihe  measure  of  ability.  This  is  obtained  by 
dividiiiff  tSw  *iiMDtd  ste**  bgr  13m  ■etusl  ifv. 
One  wovild  predict  that  this  Intelligence  Quo- 
tient (I.  Q.)  will  be  made  the  subject  of  much 
diaonssion  and  inveetigatioa  during  the  next 
ibw  y<8sn* 

Six  tests  sra  provided  for  eadi  year  Op 

tbrougli  ten  years,  instead  of  four  or  five,  as 
in  the  Goddard  Bevision,  which  has  been  moet 
widely  used  in  this  eoastij.  Tht  Stsaloid 
Revision,  as  the  author  xnodettly  oboosss  to 
designate  his  work,  is  by  no  mpans  a  mere  re- 
arrangement of  the  old,  familiar  tests.  The 
new  scale  is  rich  in  original  contribntions, 
such  as  the  voesbulaxy  teat,  and  the  baO-in- 
Iha^d  test.  For  these  many  cleverly  con- 
eeived  tests  Tennan  cives  muoh  credit  to  bis 
oollaborators. 

The  time  devoted  to  an  wraminatfan  aeoovd- 
ing  to  the  Stanford  Bevinon  is  oonmdsKaUy 
greater  than  in  tbf>  es^A  of  the  former  revi- 
sions. This  will  be  a  good  thing  from  the 
pdiiit  of  yntm  of  Sfverybody  except  admlais* 
ttative  offioera.  The  number  of  psychological 
examinatiom  now  expected  daily  of  psychol- 
ogists working  in  various  public  capacities,  is 
little  short  of  a  scieutiliu  ^caudal. 

The  wide  wwfnhMss  into  whkh  this  Tolnme 
has  already  oome  testifies  to  its  timelineas  as  a 
treatise  on  the  subject.  The  book  is  "o  ■written 
and  so  organized  that  it  serves  almost  equally 
wen  as  ft  tsK^  as  a  maniia],  or  as  a  leferenee^ 
The  first  half  is  taken  up  with  a  discussion  of 
the  technl<}ue  and  method  of  measuring  intel- 
ligence, and  with  the  history  of  graded  tests. 
The  subject  b  dearly  and  simply  laesantttd 


in  non-technical  terms.  The  <=fx:ond  half  is 
given  over  to  a  presentation  of  the  revised 
tests  thems«lvas»  with  tht  dhraetioos  to  giving 
and  the  method  of  sootiag  ftach.  The  neces- 
sary test  material  may  be  pmohsaed  from  the 
publishers  of  the  book. 

It  would  seem  inevitable  that  the  Stanford 
Scale  will,  in  general,  replace  nil  n  visions  of 
tto  Binet-Sinion  Measuring  Scale  for  Intelli- 
gcucti  hitherto  in  use  in  clinics  and  in  institu- 
tions, because  it  is  more  soientite  and  omm 
oomiMft  tiian  aaj  other  which  has  besa  nada 
available.  The  method  of  scoring  by  years  and 
months  of  "mental  age,"  however,  may  and 
probably  will  prevent  its  adoption  by  those 
PQrdMlogists  wb»  bsli«f»  thai  the  maHiod  of 
aowii«  hr  "poiata"  ia  praiBraUtt. 

LiTA  8,  IToM<mmwiigfH 

CoitVUaiA  UKIfXBeiTT 

refe^rop%.  By  T.  E.  Hkrbebt.  London  and 
New  York,  Whittaker  and  Co.  Third  Edi- 
tion. 985  pages,  630  illustrations.  Oloth, 
nine  shillings  aat 

Thia  is  Hia  thivd  and  a  flncoagUy  revised 
edition  of  an  excellent  handbook  on  British 
telegraphy,  designed  to  meet  the  nernls  of  the 
technical  student  and  the  requirements  of  de- 
partDMOtal  tiwhn^i**^  examinations  of  the  sta& 

The  nacdiamatios  employed  are  qoha  sli^ 
mentary,  so  that  no  difficulties  need  be  nnTire- 
hended  by  the  technical  student  in  this  direc- 
tion. The  telegraphic  apparatus  and  plant 
of  the  British  poat-offioe  system  are  well  de- 
seribed  and  explained.  A  strong  feature  of 
recommendation  for  the  book  is  that  it  enters 
at  some  length  into  the  technique  of  the  ap- 
paratus described,  and  gives  praoiioal  diiao* 
tions  as  to  bsst  adinstmenta* 

The  text  is  divided  into  twenty-three  chap- 
ters, respectively  dealing  with  the  following 
topics:  Introduction,  Primary  Cells,  Circuit 
Caloidatioo%  Gunent  ICeasnxanMnta,  Battery 
Testing*  Bsrfstance  Measmements,  Single- 
current  Systems,  Condensers,  Differential 
Duplex,  Quadruplox,  Wht-atstone  Automatii^ 
Bridge  Duplex,  ABC  and  Kecordiog  Instra- 
menta^  The  Bv^m,  The  Bandot»  The  Hvnnj, 
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Oantoal-Batteiy  Systems,  Secoodaiy  OeUs, 
SeoondaiyCell   Woddaib  Bev«tt«p  Test 

Boxes,    Telegraph    Tcstinr,    Aefi«l  LImi^ 

Underground  Lines. 

Aa  will  be  seen  from  the  above  list,  the  plan 
of  dsvvIoinMBfc  itptBOM  ivith  tin  dnMuteiy 
fhecny  of  the  subject,  and  ibm  proceeds  with 
detailed  descriptions  of  the  various  types  of 
apparatus  in  most  general  use.  Finally,  the 
droidtR  and  lines  are  dealt  wHh. 

A  number  of  useful  appendices  on  special 
topics  are  insertAd  v.fp.r  the  rnd  of  thp  book. 
The  index  of  subject-matter  has  been  prepared 
with  great  oare. 

Ab  %  ptaetiOBl  tdcgraphiflt^  guides  and  as 
an  elementary  text-book  nf  tbo  principles  of 
wire  telegraphy  in  Great  Britain,  the  volume 
deserves  high  praise.         A.  £.  KkkmkLiLT 


PROCEEDINGS  OP  THE  NATIONAL 
ACADBMY  OF  8CIBNCB8 

Thb  ftcst  number  of  Volume  8  of  the  Fro* 
cccdinga  of  the  National  Academy  of  BcimW 
contains  the  following  articles: 

Inferences  concerning  Aunru:  £3ihu 
Thomaon,  Q«aeral  Elaetrio  Oompany,  Wait 
liynn,  Masaaohnsetts.  Auroras  consist  of  vcr- 
tioal  atreamers  which,  seen  from  different 
pomts  of  perspective,  give  the  various  optical 
cffsoto  otMuifwL 

Application  of  the  Lam  «/  Adion,  SmcHm 
and  Interaction  in  Life  Evolution:  Henry 
Fairfield  Osborn,  American  Museum  of  Nat- 
vnl  Hiitory,  New  York  Oily.  la  emih  ot" 
the  i>henomena  of  life  repvemt  tiw 
action,  reaction  and  intoraotioa  of  four  OOIII^ 
pi  ex  eg  of  pliysico-cbemical  cnerfry. 

The  Besiatance  of  Metals  under  Pressure: 
P.  W.  Bridgman,  Jeflenon  Pliyaioal  labonir 
ttaj.  Harvard  Univenity.  Tmntgr-two  metala 
axe  examined  up  to  12,000  kp. 

The  Hate  of  Discharge  of  Central  Neurones: 
Alexander  Forbes  and  W.  0*  Bappleye,  laho- 
ratoiy  of  physiology,  Earraxd  ItedScal  SdiooL 
The  normal  frequency  of  nerve  impulses  dis- 
charged from  the  ganglion  cells  in  voluntary 
contraction  must  lie  between  300  and  6,000 
par  ooooMd 

A  PhvtielUtgieat  Btndv  of  NocUhiM,  viflk 


Special  JBe/arsiica  to  Light  Production,  Ai^ 
ufh4tia  and  Bpaeifie  (Trawfy.*  EIImI  Bimma 

Harvey,  Cornell  University  Medical  School, 
New  York  Citj',  and  department  of  marine 
biology,  Carnegie  Institution  of  Wa&hington. 
Theae  aaimala  an  aUa  to  zagulate  their  ape- 
cific  gravity.  Anesthedoa  aeem  to  attack  the 
mechanism  of  the  utilization  of  oxygren  in  tlia 
absence  of  which  light  is  not  produced. 

P^foiograpkie  SttbOMm  of  iho  Umtai 
States:  Nevin  M  Fenneman,  department  of 
geolofrr,  University  of  Cincinnati.  The  basis 
of  division  shown  on  the  map  is  physiographic 
Ot  morphologic.  There  are  twenty-four  major 
divisions,  some  with  six  to  ten  sai)diTiaioins. 

On  the  Comporifwn  of  the  Medusa,  Cassi- 
opea  Xamachana  and  the  Changes  in  it  after 
Starvation:  S.  Hatai,  Tortugas  Laboratory, 
Oanugia  Inatltntum  of  Waahington. 

Studies  of  the  Magnitudes  in  Star  Clusters, 
IT.  On  the  Color  of  Stars  in  the  Oalactie 
Clouds  surrounding  Messier  11:  Harlow 
Sbi^bor*  Ummt  WQaon  Solar  Obaemittay, 
Oamagi«  Biatitntion  of  WasUngton.  TIm 
frequency  curve  for  colors  sho'wa  prcat  divOT- 
sity  of  color  index  and  general  resemblanoe 
to  the  onrre  Ibr  the  brighter  stars  in  the 
aajghborhood  of  the  sun.  A  striking  pao- 
prression  of  oolor  witii  decBeadnff  bri^tnaai 
is  shown. 

The  Color  of  the  Standard  Polar  Start 
Datanamad  hp  Me  M«fhod  of  Expoavn^ 

Ratios:  Frederick  H.  Seares,  Mount  Wilson 
Solar  Observatory,  Camc^rie  Institution  of 
Washington.  The  colors  of  the  Polar  Stand* 
ards,  brighter  than  the  18th  magnitude^  have 
been  detannxned  to  about  the  aame  pradaaoa 
as  was  reached  in  the  investipation  of  the 
magnitude  scale,  with  an  expenditure  of  time 
and  labor  perhaps  a  tenth  of  lliat  in  an  earlier 
iiiTOatigation. 

Terracing  of  Bajn<la  Belts:  Charles  Keyes. 
The  feature  of  desert  bajada-terracing,  when 
explained  upon  a  sbrictly  aqueous  basis,  can 
not  hot  kad  to  oompleto  mUnterptretation. 
It  is  far  more  laigelb^  the  reault  of  irindr 

action. 

Relaiion  of  the  Apex  of  Solar  Motion  to 
proper  MoUoik  and  on  ^  Oasm  of  ^  BUfmr- 
oneta  of  Ua  PooOion  from  BaM  YdoeiHM 
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and  Proper  Motions:  0.  D.  Perrine,  Obser- 
Tatorio  Nidmial  Aigoatino,  OdrdolM. 

Hydrology  of  the  Isthmus  of  PamamA: 
Brig-  Gen.  Henry  L.  Abbot,  United  States 
Army,  letired.  ExtenaiTO  tables  for  rainfall, 
<Mtfl0w^  WKpuistion,  flto.,  are  giTsn  and  dift" 
cussed. 

The  Meteor  System  of  Pons-Winnecke's 
Comet:  Charles  P.  Olivier,  Leander  McCor- 
atkik  Otoeifalwy,  TTaifeTsit^-  of  Virginia. 
The  elementi  ol  tiie  meteor'a  orbit  are  detn^ 
mined  from  more  than  1,000  nb-prvntion''. 

Improvements  m  Calorimelric  Combttstion, 
and  the  Heat  of  Combustion  of  Toluene: 
ThAodoM  W.  Bieincds  tad  Hiunld  S.  Sttvia, 
"Wolcott  Gibbs  Iffflnorlal  Laboratory,  Har- 
vard TTniTcrsity.  Tho  improvements  are: 
3fftana  of  effectively  closing  the  bomb  with 
leia  fide  to  the  lialner  and  eover;  meaiia  of 
burning  -volatile  liquids  without  loss;  a  method 
of  automatically  controlling  the  tpmperature 
of  the  enyiromnent;  means  of  evaluating  the 
inoompletenen  of  oombnation.  Tlie  beat  of 
combustion  of  toulone  it  detonBiaed  as  10^165 
calories  (18°)  per  gram. 

The  Mass  of  the  Electric  Carrier  mi  Copper, 
Sihae  and  Ahtmrnbtm:  Biduad  0.  Tohnaii 
and  T.  Bale  OteWDrt  A  continuation  of  ex- 
perimorA"  on  carreots  inrodnoed  aooektra- 
tion  in  metala. 

The  8ih»  TelCsmalar  at  an  IntamaHonal 
Standard  for  the  Measurement  of  Electric 
Ciirrrnf:  E  T?.  Rosa  and  G.  W.  Vinal.  U.  8. 
Bureau  of  Standards,  Washington,  D.  0.  A 
rammazy  of  eight  years'  experimental  work 
wUob  haa  ^btmn.  hem  Uta  liidtuMfev  eaa  be 
used  as  a  reliable  current  standard  and  as  a 
means  of  checking  the  constancy  of  the  Taloe 
of  the  Weston  normal  cell. 

EowQf  BmwEU.  Wilson 
Mi  flftiti  m  fw  iri'iM  Txnuixvn  ta  TMBMOUMXt 


SUGGESTIONS  FOR  THE  DEVELOP- 
MENT OP  SCIENTIFIC  LIBRARIES; 
WITH  SPECIAL  REFERENCE  TO 
AUTHORS'  SEPARATES 

Tttf  coTTimunication  from  Trarr  I.  Storer 
in  ScxKNCi;:  for  November  24,  on  the  care  of 


pamphlet  ooUeotiona,  brings  iq>  a  matter  which 
baa  intOMatod  me  for  aefwal  yaara.  It  baa 

been  my  task  to  rearrange  a  few  Oeleiitifio  li- 
braries and  my  privilege  to  consult  several 
others,  aod  I  have  foond  in  nearly  all  of  them 
oonndflnUe  looni  for  iaqnoimiiBnt,  especially 
in  fte  mediod  of  bandliiig  anthoi^  aeparaitea 
and  other  pamphlets. 

It  seems  to  be  a  common,  if  not  the  prevail- 
ing, custom  in  private  and  semi-private  aoien* 
tifio  Iflnariea  to  arrange  pampMeto  alfibabet* 
ically  by  authors,  as  Mr.  Storer  recommends. 
This  has  the  advantage  of  obviatinpr  the  mcu- 
t&l  exertion  of  classifying  them  by  subjecta 
(wUob  to  be  an  iaq»rlast  eenaidenr 
tion  with  that  apparently  increasing  class  of 
persons  who  prefer  to  follow  a  mechanical 
routine  rather  than  exorcise  judgment)  and  of 

keapiaf  togeOier  tbe  writiiige  of  oaa^a  friendly 
ao  that  if  a  friend  comee  lor  a  viait  one  can 

see  at  a  glance  just  how  many  of  his  papers 
one  ha&  But  in  most  other  respects  the  alpha- 
baCioal  antBgemoit  ia  an  nndeobalile  expedt- 

«Bt  For  ^Bban  is  no  important  difference  be- 
twp<on  ft  pamphlet  and  a  book,  and  no  ^od  rea- 
son ior  putting  a  pamphlet  on  a  different  shelf 
from  a  book  on  the  aaake  aobject  (unleia  of 
course  there  happena  to  be  a  considerable  dif- 
ference iii  '  <jf  pa^  or  the  jemnhlnt  be* 
longs  to  a  senes  of  bulletins). 

Laige  libraries  nae  aome  aort  of  nbjeot 
elaaiifioKtion,  and  tbia  ia  aqnaUy  daairaUe  im 
small  ones.  ^Vhen  one  is  carrying  on  a  par- 
ticxilar  line  of  rcs<'arch  one  likes  to  have  all 
the  literature  bearing  on  it  together  as  far  as 
poadUa  It  ia  out  cf  tbe  qoeotlon  to  keep  in 
mind  every  one  who  has  written  on  a  given 
subject,  and  unless  a  library  is  pretty  fully 
catalogued  (which  is  not  usually  the  case  with 
priiwte  working  Ubraiiea),  aome  ponpbleta  are 
pretty  sure  to  be  overlooked  if  they  are  not 
classified  by  subjects.  Another  objection  to  the 
ftlldiabetii^l  arrangement  is  that  every  scien- 
tiat  raoHTM  many  pamphleta  on  subjecta  tiiat 
be  ia  not  portieidai^  intereated  in,^  and  with 
any  other  system  than  a  subject  classi  Scat  ion 
these  will  always  be  in  tbe  way,  unless  they 
are  relegated  to  a  q^ecial  "  limbo." 

1  See  Torreya,  10,  lAl-lOS,  April,  IfU. 


1 


i^iyuu-cd  by  Google 


316 


SCIENCE 


(N.  &  Vol.  ZLY.  Na  im 


Of  oour^  tiiere  will  always  be  caaes  where 
It  is  diffloolt  to  deeidd  under  wlimt  liMd  to  fila 

a  pampUct;  e.  j;.,  whetlMr  one  on  the  snake* 
of  Ireland  should  go  with  rf^ptilee,  British 
Islee,  or  mjrtbology.  £ut  in  some  such  oaaea 
ibi6  Mala  ia  eanlar  tamed  lij  ilia  owaai'a  iatei^ 
asts,  and  in  otim  dnpliaiteB  may  be  at  hand, 
or  obtainable  on  request,  and  can  then  be  filed 
in  both  places.  Still  another  plan  is  to  make 
notes,  on  slips  of  paper  of  convenient  sixe^  or 
In  thin  note-booka,  of  the  titlei  of  ptpora  in 
aeriaLs,  in  other  parts  of  the  library,  or  in  oth^ 
libraries,  and  assemble  them  under  their  ro- 
flipective  subjects.  To  provide  a  full  aeries  of 
fooih  onaa^atetneaa  for  a  Ubtaij  of  any 
•iaa  would  of  course  ba  qnito  a  tuk;  bvt  tha 
references  can  be  jotted  down  one  at  a  time 
whenever  one  comes  across  them  in  rpndinj?, 
BO  that  the  time  spent  will  not  be  missed;  and 
ihoir  utefalnew  ia  diiaeUar  paoportkmal  to 
flwir  number,  oompletraess  not  being  anontial. 

If  thr-  library  is  catalogued  the  pamphlets 
can  be  numbered  the  same  as  hnote,  whp*hpr 
their  are  kept  separate  or  bound  together  in 
Tohuius  of  eonTeiiient  alae.  For  mall  spedal 
Ubratiai  it  ia  well  for  the  owner  to  devise  his 
own  classification,  for  the  subject  classifica- 
tions in  common  use  may  not  be  detailed  or 
ujHto-date  enough  for  h'm  purposes.  For  ex- 
ample^ DewvT's  decimal  i^stem,  which  seems 
to  be  the  favorita  one  iritili  public  librariss  in 
this  country,  lumps  gfeopraphy  and  history  to- 
gether, arranges  the  fajnilies  of  plants  by  the 
Beutham  and  Hooker  system,  which  was  aban- 
doned by  most  botanisto  ahont  tvanty^  jasn 
ago,  and  provides  only  ona  nomlwr  (OMJ)  iot 
forestry,  which  has  bccoma  a  pretty  ^"""t^ 
subject  in  recant  years. 

Por  taking  care  of  the  pamphlets  ou  the 
shdlTSS  there  aio  several  tnefliodi^  soma  of 
which  are  mentioned  by  Mr.  Storer  and  soma 
are  not.  Tlie  most  logical  is  to  put  each  one 
that  is  not  part  of  a  ?erias  in  separate  stiff 
(K>vers,  which  can  be  doue  quickly  and  cheaply 
by  means  of  soma  dances  that  are  oo  the  mar- 
ket. The  principal  objections  to  this  method 
are  that  it  more  than  doubh>s  thf;  bulk  of  the 
average  author's  separate^  and  imlesa  the  gum 


on  the  binding  stripe  ia  supplemented  by 
stsplss  or  stitbhiiv  the  pamphlet  ia  liabla  to 
heeCBia  datsshed  from  its  paper  cover  or  oiitv 
pages  after  a  litOe  handling.  Furthermore, 
with  thin  pamphlets  standing  on  shelves  the 
tiUss  can  not  ba  read  without  pvDiiiK  tiism 
'It  a  Uttia  way.  A  oon^romise  raii^t  be 
made,  hovpvpr,  by  putting  separate  covers  only 
on  thoee  exceeding  a  oei^ain  thickneM,  say  a 
quarter  of  an  isoh. 

Binding  a  nnmbsr  of  pamphlets  tojethar, 
unless  they  belong  to  a  closed  series  or  are  all 
on  one  subject,  by  the  snmc  anthor.  and  nf  the 
same  size,  is  almost  sure  to  lead  to  regrets 
later.  Fbr  aa  a  library  grows  or  tha  vwnsrt 
interests  become  more  specialiaid  Iti  <iOMtSBto 
will  need  to  be  classified  more  and  more 
minutdy,  and  papers  once  throvm  together  wiD 
preteaUy  ba  espandtad.  And  it  la  ssosplioMi 
too  for  a  honsh  of  independent  psmphlsta  on 
the  same  subject  to  be  of  «o  nearly  the  flame 
size  that  they  can  be  trimmed  alike  to  make  a 
amooth-adged  book. 

Itvt  a  groiHng  ooOeotion  of  panpUeto  an  a 
given  subject,  not  yet  numerous  enough  to  bind 
into  a  volume,  or  for  current  numbers  of 
serials*  there  are  various  kinds  of  temporary 
bindingib  anitaUa  in  refsrsnsa  liteariei  lhat 
have  sawal  dozen  users.  One  of  the  chaapsst 
of  these  consists  of  a  pair  of  flexible  piece**  of 
cardboard  of  proper  size,  with  two  to  four  hoi^ 
reinforoed  witii  motel  sysiets  near  one  of  the 
vertical  edges,  and  a  small  shoestring  to  go 
through  the  bnles.  Each  pamphlet  is  then  por- 
forattxl  with  an  awl,  to  correspond  with  the 
holes  ill  the  covers,  and  they  are  tied  together 
with  Ifaa  String.  The  aid-hdea  do  not  weahsn 
the  pamphlets,  and  are  scarcely  notioeable 
after  the  collection  is  bound  into  a  book.  But 
such  an  outfit  makes  a  rather  ragged  appear* 
anoe^  and  the  tide  oaa  not  TSiy  wall  bo  maiioed 
on  tiba  baok  of  it.  A  mora  temporaxy  msdiod^ 
that  consumes  less  time  and  mutilates  the 
pamphlets  less,  uses  a  pifx:e  of  stiff  paper  for 
a  cover,  held  on  by  a  pair  of  strong  spring 
dipa.  Umbs^  howenrer,  do  not  allow  nmoh 
vaiiation  in  thicknesi^  so  that  one  nsing  Asm 
at  all  must  hso  a  Isigo  stook  of  sssortsd  siaei 
on  hand. 
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Pasteboarrl  pamphlet  C':^sps  nf  thn  typn  toc- 
ommended  by  Mr.  Stora:  (and  also  by  W  itmer 
Stone  in  Scisncb  for  July  14,  1905,  p.  63)  are 
flMitt  ooOTvdcBit  §Btt  ]vifftte  HhMurilflB  snd  fhoM 
that  are  used  by  only  a  few  persons,  all  of 
whom  can  bo  trusted  to  put  thin^  back 
promptly  and  in  the  right  places  after  using 
Amo.  Aiarii]etii«yBhoiiMbeIatveen<ra«^ti> 
Iwld  both  gusto  and  ooteTO  pamphlets.  (Those 
larger  than  quarto  are  best  bound  separately, 
for  otherwise  they  are  liable  to  be  damaged  if 
flood  on  ond  fot  any  length  of  time.)  Smaflw 
riiM  nay  be  used  to  advantage  for  h  l  ling 
CTtrrert  r;nTnberg  of  octavo  periodicals  or  bul- 
letins, and  also  to  contain  complete  volumes 
of  the  same,  if  the  expense  of  binding  is  i>ro* 
bibitire  and  tik^  are  not  likdy  to  ho  used 
aiuch.  It  is  a  good  idea  to  have  ill  each 
pamphlet  case  devoted  to  n  parfieulnr  Tf^ion 
or  subject  a  large  envelope  in  which  can  be 
Inpt  i^tographs,  newspaper  dippings  and 
minuaript  notoa  pwrtafafiiy  to  tibak  anhjool, 
for  ready  lofoence,  inst^d  of  keopmv  ouch 
things  in  Mpavate  departniMit^y  aa  ii  oommooliy 
dona. 

I]Mirti)7  oiidone  Ur.  Stonr^  fooomiNDda- 
tioB  Oat  an  pamgUeta  dMold  bo  iMriBsd  wifli 

the  date  of  accession;  with  the  amendment 
that  the  practise  should  be  extended  also  to 
periodicals,  but  is  not  important  in  cases  where 
the  pubHoatioaa  am  knowiL  to  be  wmnl 
BMntba  or  years  old  when  received.  Beiwitiito 
pTiblicationB  dated  a  few  weeks  or  months 
Mrli«  than  the  facts  warrant  are  deplorably 
common  nowadays,  and  hereafter  whenever 
tibe  &to  of  a  book  or  magaaina  ia  aoapaotod  to 
be  wrong  the  author,  editor  or  pnbUahof  should 
be  challenged  to  produce  witnesses  who  can 
testifv  to  lipivirip'  received  it  on  UK  about  tho 
^luul  date  of  distribution. 

Avtihoxa  ad»  ocdor  oepaimtea  of  liMir  paport 
OIB  Ug^ton  tbo  burdens  of  librariana  and 
other  recipients  considerably  by  insi-fiTiET  on  a 
few  simple  precautions,  until  all  printers  of 
iUentific  publications  get  in  the  habit  of  doing 
tiw  rigbt  tiiii«  witfaoat  apeoial  oidflM.  Soma 
printers  who  ought  to  know  battar  maka  ■qpac 
■•tas  by  aimply  ripping  tho  miigarines  apart* 


nn<l  I'f  n  p;iper  happens  to  be  Tinsymmctrically 
disposed  with  respect  to  the  middle  of  a  signa- 
ture some  of  its  leaves  will  th^  be  s^arated, 
and  uiiot  be  fiatoned  wifb  paato  or  latonl 
staples,  making  a  pamphlet  that  will  not  open 
out  flat  and  is  awkward  to  bind  with  others. 

Evory  reprint  from  a  serial  should  show  on 
its  oover  or  in  some  other  appropriate  placed 
volume  number,  page  numbers,  and  date  (not 
only  year  but  month),  so  that  it  can  be  cited 
correctly  without  the  original.  If  the  original 
paginatfoiiiaxetaiiied»i«iaTimia]Iy  (andofoi^ 
nearly  always  to  be)  dona^  no  additional  otato* 
ment  abmit  the  pagre-numbers  is  necessary. 
Some  reputable  magaanes  still  issue  r^irinta 
ivitiioot  any  indleatlon  ef  Hie  volriTne  iniBAt>e» 
bonpOfeVt  and  such  omissions  encourage  fte 
common  slipshod  practise  of  p'ivinfr  incom- 
plete citations  in  bibliographies.  Tho  volume 
number  should  be  in  Arable  flgoM,  regardleM 
of  aneieni  traditimu  or  the  wage  of  1h»  naBft- 
t'jip,  to  save  the  reader  the  anroynnce  of  trans- 
lating the  obsol^cent  Eonum  numerals  which 
some  periodicals  still  inflict  on  their  readers. 

The  fost  page,  or  oover  as  the  case  may  be, 
of  a  reprint  should  always  bear  the  title  and 
in  TTiOst  cn-^es  the  author's  name,  besides  the 
of  the  magaune,  etc.  In  sorting  out 
large  piles  of  peanpbtola  I  have  many  timae 
been  provoked  by  having  to  stop  and  look  in- 
side one  with  a  blank  cover  to  see  what  it  was 
about;  and  three  times  within  the  past  year  I 
batva  veooned  Xruiu  dllBumiitt  printon  {who  bad 
not  previoiisly  done  mnk  for  ine)  separates  in 
whidi  the  article  beirnTi  on  a  left-hnnd  page 
(which  could  not  be  foreseen  when  I  read  the 
proof)  and  the  fint  page  was  left  Uaii^  naass 
sitetiag  writing  tiie  tittes  by  band  or  bavfag 
it  done  by  a  local  printer. 

In  ordering  reprints  from  Science  authors 
can  aocommodate  their  friends  with  no  extra 
toodble  to  tbensel'ves  (for  tbs^  axe  given  the 
ehoiee)  by  baring  tiieni  made  up  in  atogle> 

column  or  octavo  form,  unless  they  contain 
tables  or  diajiranig  that  extend  arroSH  both 
columns.  For  articles  in  SGi£NCfi  do  not  usu* 
aUjr  make  naay  peges^  and  if  rsprinted  in  the 
erigiaal  ^larto  form  tbsi7  are  rather  thin,  and 
easily  torn  or  onnnpled  when  filed  in  a  case 
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with  octavo  paxaphleta.  The  publiahen  of 
•ome  oth^  periodicals  are  equally  aooommo- 
datinff,  and  I  have  had  quarto  and  ootaTO  ze> 
prints  made  from  one  timt  hat  ioV»  MM 
with  no  extra  charge. 

Even  before  au  article  in  set  up  the  author 
oan  taika  f«*T»M^  pnoantioiia  fey  tfaa  Iw**^^  of 
his  readers.  It  would  be  too  much  of  a  digres- 
sion to  point  out  many  of  them  here,  for  this 
is  not  au  easay  ou  how  to  prepare  mauuscripts 
far  puUieation;*  but  attention  taag^  be  eaOad 
to  one  desirable  reform,  namely,  restricting 
the  number  of  joint  contributions.  Every  book 
or  paper  by  two  or  more  authors,  especially  if 
neir  qpeeiat  ava  deMribed  in  it^  makea  aitn 
trodUe  for  librarians,  bil)liidgBaplMK%  biog- 
raphers and  others,  as  long  as  a  copy  of  it 
exists  (whioh  may  be  for  several  oentiiries). 
Uittally  moat  4V  nearly  aU  «l  the  wfitinK  of  a 
joint  paper  is  done  by  one  of  the  authon,  and 
the  assistnTvc  of  tlie  other  oan  be  fiilly  ar>- 
knowledgcd  without  putting  his  name  on  the 
title-page.  In  eases  wheie  one  antiioir  ia  nwoh 
older  or  better  known  than  the  other  the  latter 
doubtless  feels  honored  in  having  his  name 
publicly  associated  with  the  more  noted  man's; 
but  reputation  is  a  scientist's  most  precious 
pcaeoeeiom,  and  no  troe  aeientiet  ahould  wtah 
his  to  be  mixc<l  with  any  one  else's.  (JTearly 
all  the  great  masterpieces  of  scie&oo  are  each 
the  work  of  one  man.) 

For  the  benefit  of  lanaviana  I  wtn  dooe  with 
a  protest  against  the  common  custom  of  dis- 
carding the  covers  and  advertising  pages  of 
magaitines  when  they  are  ready  to  be  bound. 
Tkft  atoek  eaioaM  for  thia  ia  that  it  ia  done  to 
eate  space;  hot  Um  acietttifie  lihMrioi  an  so 
cramped  for  space  that  they  mn  not  spare  a 
few  inches  more  a  year  for  advertising  pages. 
It  is  very  interestiug  to  look  through  the  outer 
pages  of  old  nanben  of  Sonmoi,  for  iwiitanflt^ 
and  see  what  text-books  and  apparatno  were  in 
use  at  a  given  period,  and  sometimes  one  can 
get  valuable  evidence  of  dates  of  publication 
in  ^at  way.*  There  is  perhaps  no  better  place 

2  Foi  aoniQ  valuable  BOggestiona  along  this  lias 
■ee  W.  M.  Davis,  Pop.  8cL  MotOUt,  It,  28f-M0, 

March,  1911. 

a  See  Torreya,  7,  170  (footnote),  Aug.,  1907. 


than  the  advertising  pages  of  the  popular  lit^ 
erary  msga lines  to  trace  the  historieal  davA 
opnent  of  UqyaleB^  antomobilaa  and  innmna*- 

able  other  familiar  articles. 

Covers  help  to  locate  articles  in  a  volume 
quickly  when  one  knows  the  month  but  not  dm 
paga^  and  tiuy  often  bear  datei,  taUet  of  eonf> 
tents,  and  other  information  that  is  not  given 
in  the  maprfl^ine  proper.  On  the  third  cover 
page  of  tne  Arrierican  Journal  of  Science  iat 
Jannatr,  18?7»  tfi  iaq^ortint  astronomical  dia> 
aovM7  «aa  anmoonoed,  but  those  who  do  not 
preserve  the  covers  can  trace  it  back  only  to 
the  February  number,  where  it  was  printed 
again  on  the  regular  pages.  Early  in  the  Ua* 
toij  of  the  same  magazine  the  covers  of  some 
of  the  numbers  bore  a  list  of  places  where  it 
was  kept  on  -^nle.  which  is  of  considerable  in- 
terest, including  as  it  does  some  towns  that 
have  now  almost  dinvpeared  from  the  mape. 

BOLAND  IL  HaKPIB 

Oouuna  Poor,  H.  Y. 


8PBCIAL  ARTICLES 

BXPnUMSIITS  OH  MOTOlt  mRVB  RBOBmnuu 
TIOH  AMD  TRS  DmaCt  NBOIKmSATKni 

0»  PASALYZBD  MU8CLK8  BY  THEIR 
OWN  AND  BY  PORBICN  NSBVSS 

Ihnuiio  tfie  past  tiiree  jaant  I  have  been  in- 
Toetigating  the  question  of  the  physiological 

rp^onprntion  of  motor  nerves  when  directly 
implanted  into  paralyzed  muscles,  and  the 
possibility  of  the  lewitihWihmeiit  of  noma! 
neuMMBBOtor  oonnectiona>  In  theee  experi- 
ments a  remarkable  diJFerence  in  the  beharior 
of  the  muscles'  own  nerve  and  that  of  foreign 
nerve  was  found. 

The  esperiments  were  made  upon  the  nervea 
and  musele^s  of  the  thighs  of  rabbits.  For  the 
electric  stimulation  a  weak  current  from  a 
Porter  induction  coil  was  used,  and  the  nerves 
and  mnedea  were  always  frMly  opoaed,  00  that 
the  effect  of  the  direct  stimulation  of  one  or 
both  could  be  carefully  controlled.  It  is  hardly 
necessary  to  state  that  experiments  of  this 
kind  moat  be  done  with  great  ean^  that  re- 
generation of  divided  nerves  must  be  prevented 
when  so  desired  by  cxtenoive  rei^ections  of  the 
nerves,  and  that  the  operator  must  be  certain 


i^iyuu-cd  by  Google 


SCIENCE 


319 


tha'„  triC  mtipele  haa  Hern  paralysed  by  the  di- 
vmoa  of  aii  oi  its  nerve  supply,  lu  all  of  the 
mttdmmlB,  viImi  &Smwim  itated*  tih»  oen- 
tral  connection  of  the  nervee  remained  intact 

1.  In  the  first  series  of  experiments  nil  of 
the  branchee  of  a  nerre  to  a  muscle  were  cut 
fof^  than  nimipfauited  Hia  nnid  «''iyt*''V 
In  the  second  MnM^  after  the  wide  excisko  ot 
all  of  the  nerves  to  a  muscle,  a  motor  nerve 
which  supplied  another  muscle  was  cut  and 
implanted  info  the  paralysed  nHiaoi& 

It  was  fomid  in  dl  thne  cocpenmeDts  tluit 

after  from  eight  to  ten  weeks,  electric  stimu- 
lation of  the  implanted  or  the  reimplanted 
uerve  was  followed  by  a  good  cuutraction  oi 
ike  mnadaL 

Conclusion. — In  agreement  with  Helueke, 
Erlacher  and  Steindler,  direct  neurotization  of 
a  muscle  paralyzed  by  separation  from  its 
iBoCor asm aiqnily  i* PMnUflk  Mttrv^ta 
tm  WMfa^  tJw  oonneotions  bofewMn  the  nerve 
•Dd  the  muscle  fibers  liavo  bw-n  reestablished. 

%  Eil^t  weeks  after  the  resection  of  all  of 
tin  vmrm  lo  a  smsde,  the  mnuid  yna  n- 
opmtA  ind  the  musde  was  examined.  The 
muscle  appeared  pale  and  8hninl:rii,  and  would 
not  contract  or  would  contract  only  very  weakly 
upon  direct  stimulation  by  a  strong  electric 
oiiinufc  A  molcHP  MVfio  fiwn  ftnoihnt  HHiiois 
was  then  divided  aad  wn  {mjiM^tfJ  isii^  ^ 
atrophied  muscle. 

£ight  to  ten  weeks  later  the  muaole  had  ze- 
piiiMd  its  BomMl  tvpeanuMSk  tad  deobio 
stimulatioa  ct  fhe  implanted  nerve  was  fol- 
lowed by  n  ?ood  oomtiMtiiOiik  of  Hi*  pteviooilj 
atraphied  muaoleL 

CcMliMieiif  Kemotisatioii  «f  «  xmude 
«1m1i  Ims  iMtB  deprlfid  «f  iti  a«ro  mvp^ 
for  many  y/mkM  is  pMsibla  The  aniMb  iima» 
ro^larly  regenerates  under  the  inflnetiort  of 
the  regenerating  motor  nerve  which  has  been 
^**liiiitftdi 

8.  (a)  Into  a  nmabk  vltii  itt  sMtro  rapily 

intact,  the  motor  iwrvd  ixcsxk  ■■mAImw  miuaila 
WUP  implanted. 

Liglii  to  ten  weeks  later,  stimulatiou  of  the 
notnil  motor  xurvo  to  the  mmde  <MMUod  a 
good  eontnetion»  while  stimnJatton  of  liha  in^ 
planted  nerre  was  without  nwdt 


(5)  Tbft  normal  tkt'.'p  to  tlif  Tnufl<-lft  was  then 
widely  resected  and  the  wound  closed.  Whan 

lk»  noaad  mm  veiVMMd        to  tm  watiw 

later,  ilie  smsde  had  a  noinul  appearance,  and 
the  normal  nervee  to  the  muA<;le  had  not  re- 
generated. Nowy  however,  a  powerful  oon- 
tnwfeioa  of  the  mnaole  followed  tiia  eleetric 
•timnlation  of  the  implanted  nerve. 

Tr)  In  a  few  of  the  experiments  de^cril  i  j 
under  (a)  atimalation  of  the  implanted  for- 
oi«pa  nerro  onued  a  oontnetion  of  the  mnsde^ 
but  ttie  muscle  oonld  no  longev  be  made  to  con* 
tract  '.vhrn  it^^  cormal  nerve  was  stimulated. 

Conclusions. — liyperneurotization  of  a  nor- 
mal muscle  is  impossible.  A  normal  tnuscZs 
emnafh0  mad»  lo  Mbo  on  addtKowal  ntrv 
mpthf-  impJanted  nerve  can  not  make 

any  ncuro-motor  connections  find  its  stimula- 
tion will  usually  fail  to  have  any  eilect  upon 
tiwanuda*  If,  howvor,  Ifce  mmeU  w  jwima 
nently  separated  from  itt  cngittai  nervee,  then 
the  implanted  nerve-~which  had  heen  hitherto 
unable  to  fon^  a  wmtction  vHth  the  muecU 
fibtn  wm  mUtHkh  nmn  amwwlar  «onim0- 
<ion«^  tmd  dutnc  HSmulatiBn  of  <Ao  mtm 
u>ill  soon  Mum  nomtH  oonlraolioM  «/  Ute 

muscle. 

4.  (a)  The  same  experiment  as  in  No.  3  (a) 
ma  parfiiifmo^  iiawtijy«  flw  notov  imevio  fran 

another  muscle  was  implanted,  and  in  addi- 
tion the  normal  nerve  to  the  mvi?.r]e  was  out 
outside  of  the  miisole  and  the  ends  ol  the  out 
Bwt  aft  floso  naitod  afdii  ligr  aoianb 

Aftar  aii^  to  ten  ynika,  itinnlatuMi  ol  tfw 
implanted  nerve  was  without  result,  while  stim- 
ulation of  the  normal  nerve  to  the  mii-He 
(which  had  been  divided  and  at  once  united 
oatoia)  fliifaar  above  or  hdaw  tiie  voiaft  of 
division  oKwed  a  ffood  oontraotMm  of  tha 
muscle. 

(6)  Both  the  foreign  implanted  uerve  and 
the  nonnal  nstTo  to  the  anuda  ware  out  and 
Ae  eoods  of  each  at  onee  united  by  suture. 

After  oght  to  ten  weeks,  electric  stimulation 
of  the  normal  nerve  either  above  or  below  the 
point  of  division  and  suture^  caused  a  oontrao- 
tiim  of  ihe  anuela.  Sttmnlatioa  of  ^  im- 
planted nfltre  was  without  effect  upon  tha 
anuokb 
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(c)  The  normal  ncrvp  was  cat  near  the  mus- 
cle aud  was  at  once  reimplanted  into  another 
ptit  oif  IIm  nniMfe  A  foii^^  motop  m^diw 
also  implanted  into  th«  mme  muscle. 

After  Miarht  to  ten  wec-ks.  tho  muscle  eion- 
traoted  upon  stimulation  of  the  normal  (reim- 
Twwi!,  Iwft  not  vpoii  fltfimllAfloii  of 

Ac  for-  i;.^!  (  ;  in]  lant^d)  nerve. 

Cyri elusions. —  J"ni-h'r  s'rnihtr  condition^ ,  fh''' 
normal  nerve  to  a  muscle  will  regain  iU  motor 
99m$oti4m$  MfUh  ika  mu$eh  fiber*  and  igttl  in 

leen  implanted  at  the  same  time  from  making 
any  effective  nevro-mu.^cu1ar  connections.  It 
is  impossible  to  state  whether  this  is  due  to  a 
moflio  ttcfiA  iQgOBOHitiop  Olf  ftn  TMpuH  imro 
or  to  the  fact  that  the  reg^nmting  normal 
nerre  has  an  inhibitory  influence  npon  the  in- 
tramuscular regeneration  of  the  foreign  im- 
piUnted  nervec  TIm  «ido  dyUnden  of  tho  IMP* 
mal  nerre  to  the  muofo  aom  to  be  able  to  re- 
establish their  former  conriprtinng  with  the  end 
plates  or  bulbs  or  to  form  new  end  organs 
more  quickly  or  more  powerfully  than  do  those 
oif  A  nwo  wlilch  ^uA  bdoscpod  to  s  chAMwt 
muscle. 

These  experiments  prore  that  if  a  muscle  has 
once  its  normal  nerve  supply  no  other  UMtor 
nnrfv  io  oble  to  msko  wfOKmunftiAKt  OBnmo' 
tlons  with  the  same  muscle;  and  that  if  the 
nomii'l  i  rrve  is  eut  nnf?  reimplnnted  into  a 
muscle  and  at  the  same  time  a  fordgn  motor 
nam  is  alao  impUortod  Into  loiiio  nnble, 
only  tho  imiior  iriD  noko  iMUOHttM^^ 

•nectiono.  Tho  SJqwrimenta  are  beinfr  ooBp 
tinued.  Ohasu»  A.  Ef.BWQ 


THE  AMFRTCAN  ASSOCIATION  FOR 
THE  ADVANCEMENT  OP  SCIENCE 

raenoN  B-raraict 

The  recent,  December  26-80,  1916,  meetings  of 
Beetion  B  of  tho  American  ABSOciatlon  for  the  Ad- 
vaoeament  of  Science  were,  as  usual,  held  joiatly 
witib  Hm  AnMrieu  Pliyalsa]  Bodefy.  IPNddmt  B. 
A.  Millikan,  of  tho  Physical  Swiety,  and  Vice- 
president  H.  A.  Bumstead,  of  the  American  Asso- 
ciation for  the  AdTaneement  of  Sdenoe,  alternately 
pfMids& 

Tho  address  of  the  rething  visa-president  of  tho 


association  and  ehairmaa  of  Seetlw  B,  Dr.  B.  P. 
LMrta,  prfaM  in  Ml     8enM0a»  BssAbsr  flB, 

1916,  was  an  admirable  guminary  of  the  numrTons 
researohes  and  iinpoztaiit  disooTsries  reeentjy  made 
in  spoelraset^i^. 

The  symposium  heM  '  'ntly  with  Seetion  C,  was 
on  the  "Straoture  of  Matter."  The  eight  in- 
vited papers  togethsr  with  their  formal  and  in- 
fliinttl  dlsswsslons  oeeopied  an  entire  day,  ani 
nrotiMid  exceptional  interest  Tnircr!  the  interest 
was  so  paronoaaeed  that  it  has  b«oa  decided  to  hKf 
as  many  —  piMlhls  o<  Urn  fon— I  fmptn  fwWtJwa 

Ottsr  matters  of  interest  to  physieista  wsie: 
seoio  60  tsdmleal  papers,  representing  a  widt  mfs 

of  invcMij^ations,  presented  and  discussed  at  the 
joint  meetings  of  Seetion  B  and  the  Physical  So- 
aMgri  Mssst  additioas  to  the  equipment  of  the 
laboratories  of  OoIamUa  Vnivmity;  eaMbits  of 
apparatus  and  results  loaned  some  by  other  nn\- 
Tersitise,  and  some  by  mannfaetarers;  and  th« 
wool  ptjiUi  dhttsr. 

The  nmnber  of  phvi;i>:<?t,«i  thr^t  attc-pf^ed  these 
meetings  was  unusually  largo,  bat  should  have 
boMi  0mL  kigsr.  Ko  sdsnllst  mm  atfort  hdlla* 
ally  to  ignore  theso  great  gatherings  of  creatire 
workers,  nor  can  any  nniveiaity  afford  to  tolstate 
soeh  i^poNttt  fadUTsnneo-ibt  Oo  npAtelldn  if 
a  anlTsnitjr  k  Oo  MpatllloK  of  iti  fnaHsf  ad 
nothing  more. 

Just  before  adjourning  a  well-deserved  vote  of 
liiaaks  was  extended  to  the  ofllssw  tnd  llMdty  «f 
Columbia  University  for  their  eourteous  hosT^i^alitT 
that  so  materially  had  eontributed  to  botb  tlw 
plaosan  aad  tho  soeesas  of  the  — — 

At  piasent  tho  ofiBan  of  ■sotfoa  B  no  ao  f» 
lows: 

Fios-frssMmf  ma  Chatmam  of  ffts  fiasMoii:  W. 

J,  ITuniplircys,  Weather  Bureau,  Washington,  D.C 

Secretary:  O.  W.  Steward  Stats  Univon^  ef 
loiM,  Itnm  City,  la. 

Member  of  Council:  P.  0.  Nattfaig,  Kodak  Bi- 
isareh  Laboratory,  Boehester,  N.  Y. 

Sedional  Cosuaittee;  Viee-president,  New  York, 
H.'  A.  BomslMid;  Tleo^praltely  PlUaburgh,  W.  J. 
TTunijihrcys;  D.  0.  Miller,  one  year;  O.  W.  Stew- 
art, two  years;  B.  B.  Tatnall,  three  years;  W.  S. 
Franklin,  four  years;  C.  W.  Waggoner,  five  y«an. 
Bx-oMeio:  B.  A.  Mllffltaa,  PiBsiaoa^  Amvim 
PhTsionI  Society;  A  D.  Ools^  BsMOtofj,  ftmiiilfr 
Physical  Sodstj. 

JTsMftsr  of  OsNorol  ComiMtoo:  G.  F.  Holl,  M- 
mnHk  OdOagSb  W.  X  HmiPHazTs, 

Bomtori 
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RADIATION  AND  ATOMIC  STRUCTURE* 

"While  the  study  of  the  physical  and 
chemical  properties  of  matter  has  produced 
our  present  atomic  theory  and  furnished 
aort  of  the  infofnatioii  wliiih  is  svaOaUtt 
about  tilt  way  in  whidi  the  mjriad.  molee* 
nlar  structures  are  built  up  out  of  their 
atomif'  eonctituents,  it  has  been  chiefly  the 
facts  of  radiation  which  have  provided 
reliable  information  about  the  inner  struc- 
ture of  the  atom  iteell  Lideed,  during  aU 
the  yean  in  whidi  the  dogma  of  the  Inde- 
stnictible  and  indivisible  atom  was  upon 
the  stage,  it  was  the  complexity  of  the 
spectra  even  of  simple  gases  which  kept 
the  physicist  in  the  path  of  truth  and 
esnaed  him  eontinnaUy  to  inriafc  that  the 
atom  oonld  not  be  an  ultimate  tibJng,  but 
ratbo^  that  it  must  have  a  structure,  and  a 
very  intricate  one  at  that — as  intricate^  In 
Bowland's  phrase,  as  a  grand  piano. 

Yet  the  evidence  o£  spectroscopy,  though 
tremeodonsly  suggestiye  in  the  eeriae  zela- 
tionsfaipi  bioiight  to  light  between  the  fre- 
quenciea  of  the  diftBrent  linea  of  a  given 
substance,  was,  after  all,  most  di.sappoint^ 
ing,  in  that  it  Tenuiine<^i  wholly  umuler- 
preted  in  terms  of  any  mechanical  model. 
No  Yihrating  system  me  known  vik&A, 
oonld  prodooe  fseqneneiee  zelated  in  the 
wmMTi^T  oomsponding  to  the  freqnenciee 
found  even  m  the  simplest  of  series,  viz., 
the  Bahrier  series  of  hydrogen.  The  dis- 
covery and  study  in  the  late  nineties  of 
corpuscular  radiations  of  the  alpha  and 
beta  type,  with  the  ehangee  in  ehemioal 
piopertiee  a4seomi>enying  them,  metelj 

1  Address  of  the  president  of  the  American 
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served  to  confirm  the  centun'-oM  evidence 
of  the  spectroscope  as  to  Xhv  fact  of  the 
complexity  of  the  atom,  and  to  educate  tl^e 
pabUe  into  a  xwdinMt  to  iMept  it,  with* 
out  at  fizBt  adding  aniaih  infofmatioik  as  to 
its  nature.  These  studies  did  reveal,  how- 
ever, two  types  of  bodies,  the  alp)ia  and  beta 
particles,  as  atomic  constituents,  though 
they  said  nothing  at  first  as  to  their  num- 
ber, tiieir  anangement,  or  fhoir  eondition 
iritUn  Oia  atom. 

It  was  the  study  by  Barkla  of  a  radia- 
ticsi  problem,  namply  thp  y>rnblcm  of  the 
secondary  X-radiations  scattered  by  atoms, 
which  furnished  the  first  important  evi- 
denee  as  to  the  nomber  of  eleetronie  eoneti- 
tnents  within  an  atom.  He  fonnd  that  the 
number  of  electrons  which  can  act  as  sc^t- 
terinp  centers  for  X-rays  is  abnnt  h  t^f  the 
atomic  weight.*  This  conclusion  wag  bril- 
liantly confirmed  by  the  simultaneous  study 
in  the  HiBneheBter  laboratory  of  the  eeat- 
tering  of  the  alpha  rays  in  paasing  through 
matter,*  and  out  of  the  converging  evidence 
of  these  two  types  of  research  there  emerged 
with  considerable  deliniteness  the  Ruther- 
ford nucleus  atom,  consisting  of  a  central, 
positively  charged  body  of  extraordinarily 
minnte  dimennons,  its  diameter  being  not 
over  a  ten  thousandth  of  the  diameter  of 
the  atom,  surrounded  in  the  outer  regions 
of  the  latter  by  a  number  of  negative  elec- 
trons ^ual  to  about  half  the  atomic  weight 
In  this  8tot«nent  the  "diameter  of  the 
nucleus"  meana  the  diameter  of  that  por- 
tion of  the  atom  which  is  found  by  experi- 
ment to  l>e  impenetrable  to  the  alpha  rays, 
while  tlie  diameter  of  the  atom  means  the 
average  diatanoe  of  approadi  of  the  centera 
of  two  atoma  in  fliennal  tfusoontera. 

Bnt  it  was  again  the  atady  of  a  radia- 
tion problem  which  had  to  be  called  upon 
to  famish  nnqneatifmable  information  aa 

s  Barkla,  PhU.  Mng.,  21,  MS,  May,  1911. 
■  Batberford,  FhU,  Uag^  21,  MO,  Miqr,  1911. 


to  the  exact  value  of  this  num!  i  r,  and  at 
the  same  time  to  provide  the  most  conviao- 
ing  evidence  that  we  have  of  the  general 
eoneetneaa  of  the  eoneeption  of  tha  nndaiia 
atom. 

In  a  research*  which  is  destined  to  rank 
as  one  of  the  dozen  most  brilliant  in  con- 
ception, .skilful  in  execution,  and  illumi- 
nating in  results  in  the  history  of  science, 
a  young  man  bat  twen1y<aiz  yean  old  tiirew 
open  the  window*  throngh  whieh  we  can 
now  glimpse  the  subatomic  world  with  a 
definitenp«?s  and  certainty  never  even 
dreamed  of  before.  Had  the  European  war 
had  no  other  result  than  tlie  snufSng  out  of 
this  yoong  life,  that  alone  woold  make  It 
one  of  the  most  hideona  and  moat  inepontr 
ble  crimes  in  history. 

For  the  proof  that  there  exist  bnt  92 
eiemeuts,  from  the  lightest  known  one, 
hydrogen  to  the  heaviest  known  one,  ura- 
nium, and  that  dieae  are  built  ap  cue  firaoa 
the  other  by  the  successive  addition  of  one 
and  the  same  ^eotrieal  element  to  the 
nucleus,  this  proof  comes  alone  from 
Mosc ley's  discovery  (checked  and  extended 
as  it  has  been  by  de  Broglie  clear  up  to  ura- 
nium) that  tha  aqnaza  loota  of  llie  ehar- 
aeteriatie  X-ray  fireqneneiea  of  the  eleniento 
prepress  by  almost  exactly  eqnal  steps  from 
the  ligfateat  observable  one  to  the  heaviest 
Moseley  proved  this  in  a  fyeneral  way  for 
both  the  alpha  and  the  beta  emission  lines 
of  the  hardest  characteristic  X-ray  of  the 
elements,  the  so-called  K  rays,  and  alao  for 
the  alpha  and  beta  linea  of  tibe  next  aofteat 
aeriea,  the  L  aeriea.  De  Broglie*  and  Hull* 
have  recently  shown  that  Moseley's  law 
holds  for  tlie  frequencies  above  whirh  the 
(lifTorent  elements  absorb  the  genenii  radia- 
tion of  tunf^sten.    This  critical  frequency 

*  Moseley,  PM.  Mag.,  2^  1024,  Boe^  1913,  ud 
27,  70»,  1W4. 

B  lie  BrogUa^  Oompte  Bendu,  165,  87,  352,  1917. 

•  Hull,  PTOft  »aL  Aead.  of  BoiMMi^  S,  865^  lj>ia. 
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coincides  for  each  element,  nearly,  if  not 
ezftctly,  with  the  highest  emission  frequency 
characteristic  of  that  element.  De  Broglie 
has  measured  accurately  these  critical  ab- 
florptioii  tnqneodM  for  all  the  hesvy  ele> 
ments  clear  up  to  thorium,  thus  extending 
the  K  aeries  from  N  =  fiO,  where  he  found 
it.  to  N  =  90 — a  notable  advanee.  It  is  to 
be  noted,  however,  that  in  going  up  from 
bromine,  atomic  muaber  85,  to  msniiim, 
stomle  nnmbw  M,  the  lengtii  of  the  step 
does  change  1^  a  few  per  oent 

Now  it  is  thew  radiatin*^  and  absorbing 
properties  of  atoms  and  those  alone  which 
justify  a  seri^  of  atomic  numbers  differ- 
ing from  and  more  fundamental  than  the 
■eriei  of  atomic  wdghta.  Oar  preaent 
series  of  atomic  numbers  is  simply  tibia 
Moseley  series  of  steps  based  on  square 
root  frequencies.  It  is  true  that  a  series  of 
atomic  numbers  coinciding  with  the  series 
of  atomic  weights  was  suggested  earlier, 
indeed  100  year*  esriier,  by  Ptoat,  and  by 
mai^  others  since  then,  and  it  is  true,  too, 
that  changes  in  the  chemical  properties  of 
radioactive  substances  accompanying  the 
lo88  of  alpha  and  beta  particles  led  van  den 
Broek,'  just  before  Moseley '&  irariE  ap- 
peared, to  Miggeet  that  porition  in  the  pe- 
liodie  table  mig^  be  a  more  fundamental 
property  than  atomic  weight,  but  since  this 
position  is  in  some  instance  uncertain,  aid 
since  the  number  of  elements  was  wholly 
unknown,  no  deflnite  nnmben  were  or  oonld 
be  a«igned  to  aU  the  ciements  until  IffoiO' 
]«y1i  ^aeovery  irae  made,  and  the  only  evi- 
dence whieh  we  now  have  a.s  to  just  how 
many  *»]emfnts  Ihrie  are  between  hydrogen 
and  urauium,  and  as  to  just  where  each 
one  belongs,  is  Ae  evidenee  of  the  X-ny 
•peetn.  It  is  true  that  between  heUnm, 
atomic  number  8  and  sodimi,  atomic  num- 
ber 11,  we  have  no  evidence  other  than  the 
order  of  atomic  weights,  the  progression  of 

f  Yaa  daa  BioA,  Pkys.        ZIV^  SS,  IMS. 


chemical  properties  and  the  number  of 
known  elements  in  this  region  to  guide  us 
in  completing  the  table,  but  since  in  the  re- 
gion of  low  atomic  weights  the  progression 
in  the  Moseley  table  is  always  in  agreement 
with  the  progression  in  the  periodie  table 
there  can  be  little  doubt  about  the  correct 
number  of  each  elemrnt  even  in  this  region 
which  is  as  yet  inacceiji>ihle  to  X-ray  meas- 
nrementa.  Moseley 's  name  must  then  be 
set  over  against  one  of  the  most  epoch  ma- 
king of  the  world's  great  diseoveries.  And 
I  wish  to  call  attention  to  some  important 
conclusions  as  to  atomic  structure  which 
are  rendered  extremely  probable  by  it. 

The  fnt  is  tiibi  If  we  may  aaaume  that 
the  ofldinaiy  law  of  inTHse  squares  holds 
for  tiie  foioes  exerted  by  the  atomie  nucleus 
on  negative  electrons  near  it — and  this 
time-honored  law.  so  amply  verified  in  ce- 
lestial regions,  lias  been  fully  verified  for 
snbatomic  regions  aa  well  by  the  woric  done 
at  the  TTniTWsity  of  Manehsster  on  tbs 
scattering  of  alplia  nyFB'-^then  the  Moseley 
law  that  the  square  roots  of  the  highest 
frequencies  obtainable  from  different  atoms 
are  proportional  to  the  nuclear  charge* 
means,  witboat  any  qnantom  theocy,  that 
the  distanees  £Nm  the  nndens  of  eadh  type 
of  atom  to  the  orbit  of  the  inmost  destvon 
is  inversely  proportional  to  the  charge  on 
the  nucleus,  i.  i\,  to  the  atomic  number.  To 
sec  this  it  is  only  necessary  to  apply  the 
Newtonian  law  connecting  central  force  eE, 
oibital  fnqneney  »  and  radios  s>  namely, 

and  then  to  set  as  the  statement  of  Moae- 
ley's  experiment 

STUB  ii  the  proper  State—at  of  the  Ifosahj 

law,  as  he  hinuelf  interpreted  his  exp«(iflMBital  M> 
snlts.  He  knew  and  was  careful  to  state,  that  ther© 
ia  uot  an  exact  linear  relatioa  between  the  atomio 
anmben  and  the  sqaaie  mota  «f  Uw  freqaendas, 
but  the  lack  «f  tmdtMm  of  oqaatioa  (S)  both  as 
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when  there  results  at  onoe  tnm  (1)  and 
(2) 


It  naj  be  objeeted  that  in  thi  aetting  up  of 
l3i0M  reUtions  I  have  made  two  assump- 
tions, the  one  that  the  clootrons  roff>*p  in 
circular  orbits,  and  the  other  tliat  the  oh- 
served  highest  frequencies  are  proportional 
to  the  bighMt  orintal  freqatneifls.  The 
•  flnt  aaiamptioii  is  jnatifled  (o)  by  the  £aet 
that  the  recogniiad  and  tested  prindples 
of  pliysics  give  us  no  other  known  way  of 
providing  a  stable  f?yst^m,  (h)  by  the  ex- 
perimental facts  of  light  (Zecman  effect) 
and  (c)  by  the  phenomena  of  magnetism, 
eqpeoiaUy  the  leeent  oneB  bvoogbt  to  light 
bj  Einstein  and  de  Haas,*  and  by  Bar- 
nctt,"  which  well-nigh  demonstrate  the 
existence  of  permanent  and  therefore  non- 
radiating  electronic  orbits.  The  exact 
circular  form  for  the  orbit  is  a  aeoondaty 
matter  npon  whieh,  as  will  appear  lator, 
it  ia  not  neeeaaaiy  to  insist  The  aeeond 
asBomption,  that  the  frequencies  of  the  eox>> 
responding  emissinn  lines  in  the  spwtrnm 
of  the  various  atoniB  are  proportional  to 
the  orbital  frequencies,  is  from  a  prion 
oonBiderati<niB  probable  and  ttom  oertain 
fheoretioal  eonsidvatiooa  to  be  presented 
Iater»  neeeaaaiy. 

A  second  conclnsion  Tnay  be  drawn  from 
Mosoloy's  discovery  that  the  L  lines  pro- 
gress in  frequency  from  element  to  element 
just  as  do  tiie  K  lines,  the  frequency  being 
in  eaeh  ease  between  1/7  and  1/8  as  great 
It  is  that,  if  there  ia  a  first  or  inmost  elec- 
tronic orbit,  there  mnst  also  ho  a  second 
one  in  all  elements  the  radius  of  which  is 

to  straightncss  and  &s  to  tntereept  mar  wll  be  at* 
tributed  to  oecondary  caosea.    (Sc«  below.) 


given  by  (1)  to  be  about  9%  or  4  times  as 
gr^t  as  that  of  the  first. 

Guided  then  by  the  newly  discovered 
facts  of  X^idiaiiona  tiie  """picatioiiofl 
laws  of  force  between  elaetario  diargea,  we 
get  our  first  information  as  to  the  probable 
positions  and  conditions  of  some  at  least  of 
the  negative  electrons  within  the  atom. 

Again,  having  found  the  highest  natural 
frequencj  whidi  ean  eoms  from  any  eU> 
nent,  vis.,  that  fiom  nvaninm,  it  ia  of  es- 
traordinary  interest  to  inquire  where,  ac- 
cording to  Moseley's  law  (2),  the  highest 
frequency  line  of  the  K  series  would  fall 
for  the  lightest  known  element,  hydrogen, 
wilose  nnieleiis  should  oonsist  of  but  a  sin^ 
positive  eleetnuL  This  ia  obtained,  as 
shown  in  (2),  by  dividing  the  observed 
highest  frequency  of  any  element  by  the 
stpiare  of  the  atomic  number.  Tiie  shortest 
wave-length  given  out  by  tungsten,  atomie 
nnmber  74,  and  the  only  heavy  ekment 
whose  Z.ray  eonstanto  have  been  aoenratdy 
determined,  is  .167  X  10-"  cm.  according  to 
Hull's  measurements.  This  gives  for  the 
shortest  wave-length  which  oould  be  pro- 
duced by  hydrogen  .167  X 10"*  X  74»  =s  9L4 
pfi,  Tfaia  is  aa  doae  as  eonld  be  eqpeeted,  in 
view  of  tiia  nneertointies  in  the  measoie* 
ments  and  the  further  foct  that  Moseley's 
steps  arc  not  quite  exact,  to  the  head  of  the 
ultra-violet  series  of  hydrogen  line.s  recently 
discovered  by  L^niian  and  located  exactly  at 
91.2^  There  is  every  reason  to  believe, 
too,  from  the  form  of  Balmer'a  aeries,  of 
which  this  ia  the  eonvergenee  wave-length, 
that  this  wave4sngth  corresponds  to  the 
highest  frequency  of  which  the  hydrogen 
atom  is  capable.  It  is  practically  certain, 
then,  that  this  Lyman  vltrn-violet  series  of 
hydrogen  lines  is  nothing  but  ike  K  X-ray 
nrks  of  hydrogtn.  Similarly,  it  is  equally 
certain  that  the  L  X-ray  aeries  of  hydiogea 
is  the  ordinary  Baimer  series  in  the  visiUs 
region,  the  head  of  whioh  is  at  865 /^i.  In 
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other  words,  hydiogen'i  oxduuny  xadia- 

tions  are  its  X-rays  and  nothing  more. 
There  is  also  an  M  series  for  hydro^n  dis- 
covered by  Paschem  in  the  ultra-red.  This 
in  itsalf  makes  it  probable  that  there  are 
aories  for  all  the  elements  of  longer  wsve* 
length  than  the  L  series,  and  that  the  eom> 
plicated  optical  series  observed  with  me- 
tallic ares  are  parts  of  these  longer  wave- 
length series.  As  a  matter  of  fact  an  M 
aarioa  haa  bean  fonnA  for  of  the  demente 
of  high  atomie  velglit  Thaa  tiie  HoaaUy 
experiments  have  gone  a  long  way  tofward 
solying  the  mysterj'  of  spectral  lines.  They 
reveal  to  us  clearly  and  quite  certtiinly  tbn 
whole  series  of  elements  from  hydrogen  to 
vnmhim,  all  producing  speetra  of  remark* 
aUe  auuflarity,  at  laaat  ao  f  ar  as  the  K  and 
L  radiations  are  concerned,  bat  aeftttered 
re^ilarly  through  the  whole  frequency  re- 
gion, from  the  ultra-violet,  where  the  K 
lines  for  hydrogen  ate  lound,  clear  up  to 
freqiaendes  (92)'  or  8,464  timea  aa  biglL 
Tbisn  oan  aeareely  be  a  doiibt  that  thja 
whole  field  will  soon  be  open  to  our  ex- 
ploration. How  brilliantlj',  then,  have 
these  recent  .studies  justified  the  predic- 
tions of  the  spectroficopisLs  that  the  key  to 
atomie  atroetare  lay  in  the  stady  of  apeo* 
ttal  lines.  The  prophets  little  dreamed, 
however,  that  the  study  of  spectral  lines 
meant  the  study  of  X-rays.  But  now, 
through  this  study,  a  subatomic  world 
stands  revealed  to  us  in  simpler  form  than 
one  eoold  have  imagined.  For  the  atoms 
are  now  aeen  to  be,  in  their  inner  portions 
at  least,  remarkably  similar  structures,  with 
central  nuclei  whicli  are  exact  multiples  of 
the  positive  electron,  surrounded  in  each 
ease  by  electronie  orbits  which  have  cer- 
tainly, ao  far  as  the  inner  ones  are  con- 
cerned, praetioally  the  same  relations  in  all 
the  elements,  the  radii  of  all  these  orbits 
being  inversely  proportional  to  the  central 
charge  or  atomic  number. 
Bo  far  nothing  has  been  aaid  about  a 


quantum  theory  or  a  Bohr  atom.  The  le* 

suits  have  followed  from  the  known  prop- 
erties of  assumed  circular  electronic  orbita 
combined  with  Moscley's  experimental  law, 
as  he  interpreted  it,  and  supplemented  by 
tite  tktfftb  additional  aaramption  that  13m 
dbaerved  frequencies  are  proportional  to 
the  orbital  frequencies.  If  they  suf^pcst, 
however,  that  the  experimojital  facts  do  not 
necessitate  the  quantum  theory  for  their 
eom]ilete  interpretati<m,  the  eonsideration 
of  the  energy  relations  involved — these 
have  been  entirely  ignored  thus  fup — re- 
veals at  once  the  futility  of  that  hope,  or  of 
that  fear,  ac^cording  to  the  nature  of  your 
predilections  with  regard  to  the  theory  of 
quanta.  JFor  ik^  expenmtvUiU  faett  and 
low  of  dreular  eUetronie  orfttlt  luw9 
Umited  the  electrmt  to  orhift  of  particular 
radii.  But  the  enerpry  principle  does  not 
permit  them  to  be  m  limited  witliout  a  sud- 
den or  explosive  loss  of  energy  whenever 
the  orbit  is  obliged  to  change.  Suppose, 
for  eooonple,  that  a  cathode  ray  strikes  the 
atom  and  knocks  out  any  electron  from  a 
particular  orbit.  "When  this  or  some  other 
electron  returns  from  infinity  to  this  orbit, 
it  must  in  this  act  adjust  its  energy  to  the 
only  TSlne  which  is  consistent  with  this 
orbit  and  its  characteristie  freqneney. 
Hence  in  the  act  of  readjustment  it  must 
radiate  a  definite  quantity  of  energy.  Or 
again,  suppose  that  the  nucleus  loses  a  beta 
ray  through  the  radioactive  process. 
Every  electronic  orbit  moat  then  adjnst 
itself  to  the  new  value  demanded  by  Mose- 
ley's  law.  But  this  it  can  not  rlo  if  its 
i-nerpry  is  conserved.  The  only  way  to  i)er- 
mit  it  to  do  so  is  to  let  it  radiate  a  definite 
amount  of  energy  in  the  act  of  adjustment. 
This  sQggests  that  each  emission  of  a  beta 
ray  by  a  radioactive  substance  must  be  ac- 
companied by  a  whole  series  of  characteris- 
tic gamma  rays  eorrespondinf?  to  each 
ohanged  orbit.  The  emission  of  an  alpha 
partide,  on  the  other  bandf  wonld  require 
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an  absorption  rather  than  an  enuasion  of 
eoiotgj,  iinee  iti  ^^tmb  AWtAm^iAp^  nflur 
than  increases  the  nodaar  dia]^  Par- 
haps  this  is  why  beta  raj's  are  alwaj's  ac- 
companied by  gamma  rays,  while  alpha 
rays  are  not  m  accompanied.  This  is,  how- 
aver,  a  flpeeulatioa  which  doai  not  ifluaa* 
diatdy  eoncara  ua  here.  The  important 
aonclusioD,  for  the  purposes  of  our  pieamt 
snbject,  is  that  ^^foselcy's  facts  and  unqnea- 
tionable  mechanics  combined  with  onr  two 
assumptions  of  circular  orbits  and  radia- 
tion fiaQiiianeiei  proportional  in  diflarant 
stoma  to  eomapoidinff  oibital  fraqnandaa, 
lead  inevitably  to  the  explonve  amiaaiftn  of 
energy  in  definite  quantities  aofompanying 
orbital  readjustments.  And  tiiere  is  noth- 
ing particularly  di^turbiug  or  radical  about 
thia  eonelnaion  eithar,  lor  m  ham  no  haaia 
tot  knowing  anything  about  how  an  elec- 
tron inside  an  atom  emits  its  radiation. 
The  act  of  orbital  readjustment  would  be 
expected  to  send  out  ether  waves.  The 
only  di£^ulty  lies  in  the  conception  of 
staUe,  non-radiating  otUta  between  whieh 
Xb»  ehange  occurs,  and  whether  or  not  we 
can  see  how  such  orbits  can  exist,  the  ex- 
perimental evidence  that  they  do  so  exist  is 
now  very  strong,  and  it  is  to  further  evi- 
danee  for  their  existence,  since  that  is  the 
main  point  to  ha  artabliabad  if  tiiia  theory 
of  atomie  atructuraa  ia  to  prevail,  ttat  I 
now  wish  to  direct  voxir  attention. 

I  have  already  mentioned  soiue  faet-s  of 
magnetiwm  and  of  light  which  support  the 
ottntal  point  of  fiaw.  But  tha  atrongest 
evidanee  ia  fonnd  in  tiia  eztraovdinary  aiio< 
cess  of  the  Bohr  atom,  which  was  devised 
before  any  of  these  Moseley  relationships, 
which  have  forced  us  to  the  essential  ele- 
ments of  the  Bohr  theory,"  had  been 
brought  to  light  Bohr,  bowavw,  waa 
soided  wMj  by  fha  Itnown  charaetar  of 
tha  line  Bpeetra  of  hydrogen  and  hdinm, 

II  N.  Bolir,  Thil.  Mag.,  26,  1  and  476  and  857, 
1913.  Also  29,  332, 1915,  aim  30,  394,  191& 


togathar  with  the  rapidly  growing  convic* 
tion,  now  diawntad  fstm,  ao  far  aa  Z  know» 

by  no  prominent  theoratioal  pbyaieiB^  that 

the  act  of  emitting  electromagnetic  radia- 
tion by  an  electronic  constituent  of  an  atom, 
must,  under  some  circumstances,  though, 
not  neeemarily  nndar  all,  be  an  azploetve 
prooem.  To  ahow  what  ia  tha  eliaraater  of 
this  evidence,  let  us  consider  first  what  are 
the  essential  elements  in  the  Bohr  theory, 
and,  second,  what  have  been  the  accom- 
pii&iiments  of  that  theory.  Bohr  's  experi- 
mantal  atarting  point  ia  tiia  Babnar  aariaa 
in  bydrofen,  tha  freqpaneiea  in  whieii  ava 
aiaody  giyan  by 

flj  having  always,  for  the  lines  in  the  vis- 
ible region,  the  value  2,  and  n,  taking  in 
succession  the  values  3,  4,  5,  etc.  Ab  pre- 
nonaly  noted,  Paadien  had  already  brought 
to  light  a  aarka  in  tha  infrariad  tn  wliiah  11^ 
was  3  and  n,  took  Ilia  aneaamiTa  valnai  ^ 
5,  6,  etc.  Lyman's  discovery,  subsequent  to 
the  birth  of  the  Bohr  atom,  of  an  ultra-vio- 
let series  of  hydrogen  lines  in  which 
»i  =  i  and  «!  takaa  tha  valnea  2,  3,  4,  etc., 
ia  not  to  be  regarded  aa  a  anaeem  of  ttia 
Bolir  atom,  but  merely  as  a  proof  of  the 
power  of  the  «serics  relationships  to  predict 
the  iwaliou  of  new  spectral  lines.  To  ob- 
tain an  atomic  model  which  will  predict 
theae  eeriea  relatlonBhipa  for  the  ain^Ieet 
poanfale  aaaa  of  tma  aingla  etaetmn  ravolT- 
ing  anmnd  a  poaitiva  nndano,  Bohr  aa- 
aumed : 

A,  a  series  of  non-radiating  orbits  gov- 
erned by  e(iuation  (1).  This  is  the  assump- 
tion of  circular  orbits  governed  by  the  laws 
if^iieh  are  known  to  hold  inaida  aa  wall  aa 
ontaide  Ihe  atom. 

B,  radiation  taking  plaoe  only  when  an 
electron  jumps  from  one  to  another  of  these 
orbits  the  amount  radiated  and  its  fre- 
quency being  determined  by  h^A^^  —  A„ 
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h  'being  Planclc's  constant  and  and  Aj 
the  f nerjjips  in  the  two  stationary  states. 

This  as^muptiuu  gives  no  physical  pic- 
tatt  of  the  wi^  in  wbieh  the  tadiatiim  Uikm 
plaee.  It  meraly  «pMi/i«t  <k«  M»rgy  rOa- 
tiont  whieh  mugt  be  satitikd.  The  prin- 
ciple of  conservation  of  energy  obviously 
requires  that  the  energy  radiated  be 
Ai  —  A,.  Also  this  radiation  must  be  as- 
•ignftd  tome  Unquewqr  y  Bolur  plaeedi 
it  proportioiial  to  the  energy  beoams  of  the 
Planck  evidence  that  ether  waves  origi- 
nating in  an  atom  earn,'  away  from  the 
atom  an  energy  which  is  proportional  to  v. 

C,  the  various  possible  circular  orbits, 
for  tiie  caM  oi  «  sinffle  eleetran  rotatibag 
avonnd  a  single  positive  nucleus,  to  be  de« 
termined  by  T=^Thn,  in  which  t  is  a 
whole  number,  n  is  the  orbital  frequency, 
and  T  is  the  kinetic  energy  of  rotation. 
This  condition  was  impowd  by  the  ezperi- 
meattally  dstantdned  rdationaliip  of  {ho 
freqnoneiaa  repraiontod  liy  tho  Biltter 
oeries. 

Tt  will  be  seen  that  if  circular  electronic 
orbits  exist  at  all,  uo  one  of  these  assump- 
tions is  in  any  way  arbitraiy.  Baoih  one  of 
ifaoBi  M  auNly  tlie  atatomont  of  tho  oikting 
experimental  situation.  Tho  neults  de- 
rived from  them  must  be  correct  if  the 
original  asj^nmption  of  electro tiir  nrl  its  is 
sound.  Now  it  is  not  at  ail  surprising  that 
A,  B,  and  0  pndlst  tho  seqnoneo  of  lro> 
qiuenoiea  found  in  tho  hydiogen  aeriaa. 
Thi7  IsKn  bean  made  on  purpoae  to  do  it, 
except  for  the  numerical  values  of  fh*'  ron- 
stants  invnJved.  It  was  this  sequence  wiiich 
'  determined  the  form  given  to  C.  The  evi- 
daneo  for  tiio  aomidnflaa  ol  tho  oonaoption 
of  nin>xadiating  oibiti  la  to  bo  lookod  for 
tiion,  flnt  in  ike  swceu  of  the  constants 
and  second  in  the  physi^^al  significance,  if 
any,  which  attaches  to  assumptioth  C.  If 
the  constants  come  out  right  within  the  lim- 
its of  oxpenmental  orror,  tiun  tho  thoocy 
of  non-Tadiatuiig  doetronie  orbita  has  boon 


fiven  the  most  critical  imaginable  of  tests, 
especially  if  these  Constants  are  accurately 
determinable. 

^Vnist  axe  tbo  faotsf  Theoonslaatof  tho 
Bahnar  aeriea  m  hydxogon  is  known  with 
the  great  precision  attained  in  all  wave- 
length determinations  and  has  the  value 
3.290  X  10".  From  A,  £  and  C  it  is  given 
by  the  simplest  algebra  as 


I  have  reoontly  redcterminod  «"  with  an  es- 
timated accuracy  of  one  part  in  1,000  and 
obtained  again  the  value  4,774  X  10-^", 
which  I  published  in  1913.  I  have  also  de- 
tomdnod  **h*'  photoeleetrioally"  with  an 
enor  ui  tho  eaao  of  aodimn  of  no  more  than 
I  per  cent.,  the  value  for  sodium  being 
6.56  X  10  ".  The  value  found  by  Web- 
ster" by  the  method  diseovered  by  Duane 
and  Hunt  is  6.53X10"".  Taking  the 
mean  of  these  two  results,  viz.,  6,545  X 
aa  tho  moat  pmbaUo  Talno,  wo  got  with  dio 
aid  of  Boohorar's  value  of  e/m  lAioh  is 
probably  correct  to  one  tenth  per  cent. 
N  =  3,294  X  10' ^  which  agrees  within  a 
tenth  per  cent,  mth  the  observed  value. 
This  agreeasoit  ooDstitates  most  oxtraordi- 
nafy  jnstifiostion  of  tito  Uieeffy  of  non- 
radiating  electronic  orbits.  It  demonstrates 
tha*  thr  bnhavior  of  the  negative  electron 
in  the  hydrogen  atom  is  at  least  correctly 
described  by  the  equation  of  a  circular 
oitnt.  If  this  oqaation  oan  bo  obtoinod 
hem  somo  other  phyneal  oonditi<m  than 
that  of  an  actual  orbit  it  is  obviously  in- 
cumbent upon  those  who  so  hold  to  show 
what  that  condition  is.  Until  this  is  done 
it  is  justifiable  to  suppose  that  the  equation 
of  an  orbit  noana  an  aotnal  ocbit. 

Again,  the  radii  of  tho  atablo  osbits  tax 
hydrogen  are  given  easily  firam  Bohr's  as- 
sumptions as 

MUUhnn^  Proc.  Not.  Acod.,  April,  1917. 
MB.  A.  UOOmi,  PAyi.  Xm>.,  VII.,  368,  ISIS. 
t4Pftyf.  Ss9^  See,  1916. 
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In  other  words,  since  t  is  a  whole  uumber, 
the  radii  of  these  orbits  bear  the  ratios  1, 
4,  9,  16,  26.  If  normal  liydrogea  k  aa- 
sumed  to  be  that  in  which  the  elactroit  ii  on 
the  inmost  orbit,  2a  the  diameter  of  the  nor- 
mal liydrogen  atom,  comes  out  1.1  X  1(^~'- 
The  best  determination  for  the  diau&ter  o£ 
the  hydrog^  molecule  yields  22  X  10~',  in 
extraordiuarilj  dooe  agreement  with  the 
ptediiitiim  ttm.  Bohr's  theory.  Further, 
the  fact  that  normal  hydrogen  does  not  ab- 
sorb at  all  the  Balmcr  serifts  lines  which  it 
emits  m  beautifully  explained  by  the  fore- 
going theory,  since  according  to  it  normal 
liydrogen  haa  no  deetrooa  in  the  oiUta  oor^ 
responding  to  the  linea  of  the  Balmar  a^ 
ries.  Again,  the  fact  that  hydrogen  emits 
its  characteristic  radiations  only  when  it  is 
ionized  favors  the  theory  that  t)ie  process 
of  emission  is  a  process  o£  iiettliug  down  lo 
a  nonnal  eondition  through  a  aeriea  of  poe- 
sible  intermediate  states,  and  ia  tiiereloire 
in  line  with  the  view  that  a  change  in  wUt 
is  neeessarj"  to  the  act  of  radiation.  Simi- 
larly, the  fact  that  in  the  stars  there  are  33 
lin^  in  the  Balmer  series,  while  iu  the  lab- 
oratory iro  never  get  more  than  12  ia  eaaily 
eocpUeable  from  the  Bohr  theory,  but  no 
other  theory  has  offered  even  a  snggeation 
of  an  explanation.  But  wliile  tliese  quali- 
tative successes  of  the  Bolir  atuju  are  sig- 
niAeant,  it  is  the  foregoiug  uuuierieal  agree- 
amtB  whieh  eooatititte  the  moat  oompelling 
evidenee  in  favor  bf  the  ain^  arbitrary 
assumption  contained  in  Bdir'a  theory, 
viz.,  the  assumption  of  non<-radiating  eke> 
tronic  orbits. 

Another  triumph  o£  the  theory  in  that 
the  aanunption  C,  deviaed  to  fit  a  purely 
Mnpirieal  mtnation,  via.,  the  obeerved  rata* 
tions  between  the  frequencies  of  tibe  Balmer 
series,  is  found  to  have  a  very  simple  and 
illuminating  physical  meaning-,  I'iz.,  the 
atomicity  of  angular  momentum.  Such  re- 


latiuii.>hips  do  not  in  gpnrr.il  drop  out  of 
empirical  formulas.  When  they  do  we 
usually  see  in  them  real  interpretations  of 
the  formulas — ^not  merely  coincidences. 

Again  the  aoeoeai  of  a  theory  ia  often 
tested  as  mneh  by  its  adaptability  to  the 
explanation  of  deviations  from  the  behavior 
predicted  by  its  most  elementary  form  as 
by  the  exaetne^  of  the  fit  between  calcu- 
lated and  observed  results.  The  theory  of 
etoetrooie  orbits  haa  had  remarinble  ane- 
oeases  of  this  sort.  Thus  it  prediets,  as  can 
he  seen  from  4,  5  and  3,  the  relationship 
which  we  assumed,  viz.,  that  for  corre- 
sponding lines  (like  values  ot  and  n,  in 
4)  the  orbital  freqneneiea  «  are  propor- 
tional to  the  obaerved  freqoendea  v  and 
aimilariy  it  predicts  the  Moseley  law  (2). 
But  this  latter  relation,  which  is  the  only 
one  of  the  two  which  can  be  directly  tested, 
was  found  inexact,  and  it  should  be  inexact 
wlien  there  is  more  than  one  electron  in  the 
atom,  aa  ia  the  eaae  eave  for  H  atoms  and 
for  the  He  atoms  which  have  lost  one  nega- 
tive charge,  and  that  because  of  the  way  in 
which  the  electrons  influence  one  another's 
fields.  It  will  probably  be  found  to  break 
down  completely  for  very  light  atoms  like 
that  of  lititiinn.  The  OMce  powerfol  the 
nneleiis,  however,  and  the  eloeer  to  it  tte 
inner  orbit  the  smaller  should  this  effect  be» 
Now  precisely  this  result  is  observed.  The 
Moseley  law  (2)  holds  mo.st  accurately 
when  tested  for  hydrogen  and  the  elements 
of  hlgfaeat  atomie  naniber  and  nmeh  leaa 
accurately  iriien  teated  for  hydrogen  and 
aluminum  or  magnesium.  Similarly  the 
ratio  between  the  frequencies  of  the  a  and 
fi  lines  of  the  K  series  approaches  closer  to 
the  theoretical  value  (that  for  hydrogen) 
the  higher  the  atoaaie  number  of  the  eto- 
ment 

Again,  it  is  now  well  known  that  Hie 

a,  ^,  y  lines  in  the  characteristic  X-ray 
spectrum  are  not  sinfe'le  linea  as  r.  luired  by 
the  simple  theory.    Accordingly  bommer- 
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feld"  extended  Bohr  equations  in  the  en- 
deavor to  acconnt  for  this  atmctiire  on  the 
basia  uf  ellipticity  in  some  of  tiie  orbits, 
and.  Pafichen^*'  by  lueaAureinentB  on  the 
Btrnetare  of  the  oomplex  helhim  lines  has 
obttinad  «>  eztraordinaty  efaeeks  vpon  tbis 
theory  that  r  m  comes  ont  from  his  meaa- 
ments  to  within  a  teath  per  oenL  of  the  ac- 
cepted value. 

A  iurtiier  prediction  made  by  the  meory 
and  disoovered  aa  aoon  aa  looked  for  waa 
the  reUtion  between  the  lines  of  two  sno- 
ceeding  aeries  of  this  aort: 

This  should  hold  accurately  from  the 
energy  relations  between  the  orinta  wheUwr 

there  be  one  or  many  electrons  In  the  atoms. 

I  have  been  able  to  find  no  case  of  its  fail- 
ure, though  the  data  npon  which  it  may  be 
tested  is  now  contiidertible.  I  have  also  re- 
cently pointed  out^^  that  it  is  equivalent  to 
the  welLkDOwn  Rydberg-Sohnater  Iaw,** 
iriiieh  holds  quite  gtaenSSj  among  optical 
attiea»  Finally,  the  ionizing  potential  of 
hydrogen  is  ^ven  by  Bohr's  ^UAtion  as 
13.54  vo\U  whUe  experiment  jnlelds  11.5 
Tolts.  This  discrepancy  in  no  way  preju- 
dice* the  fheoiy,  bat  ratber  lends  H  sap- 
port,  for  tha  eompated  valaa  ia  for  the 
hydrogen  atom  while  the  observed  value  re- 
lates to  the  hydropen  molecule,  which  in 
view  of  the  repulsions  of  its  two  negative 
electrons  might  be  expected  to  be  ionized 
move  eaaily  than  the  hydrogen  atom.  Sim* 
ilarly  the  computed  ¥alae  Dor  helinm  whieh 
has  lost  one  negative  is  52.4  volts,  but  the 
helium  molecule  is  found  e.tperimentally 
to  be  ionized  at  a  much  lower  potential, 
viz.,  20.5  volts.  That  Bohr  computed  this 
latter  value  at  27  instead  of  20.5  volta  is 

ii>Annalen  der  Fhytik.,  61,  1,  1910. 

JmmImi  d»r  Fhytlk^  ObI,  191^ 
IT  Phyf.  Sev.,   May,   1917,  presented  before 
Axncripftn  PhTsical  Society,  December  1,  ISlSk 
i»  Baly, ' '  Spe^OBCopy, ' '  p.  4S8. 


not  at  all  serious,  since  he  had  to  make  very 
particular  assnraptions  to  get  this  result. 

If  then  the  te«t  of  truth  in  a  physical 
theory  is  laige  success  both  in  the  predic- 
tion of  new  rdatioDshipa  and  in  eomctly 
and  exactly  accounting  for  old  ones,  the 
theory  of  non-radiating  orbits  is  one  of  tiic 
best  established  truths  of  rtiodem  physics. 
For  the  preiient  at  leasi  it  la  truth,  and  no 
other  theory  of  atomic  structure  need  be 
couddered  until  it  haa  aliown  Itaell  aUa  to 
aivpraacih  it  in  fertility.  I  know  of  no  com> 
petitor  which  is  as  yet  even  in  sight.  I  am 
well  aware  that  the  facts  of  organic  chem- 
istry seem  to  demand  that  the  valence  elec- 
trons be  grouped  in  certain  definite  equi- 
librinm  poaitiona  about  tiie  periphery  of 
the  atMBy  and  that  at  fizat  aight  thia  demand 
appears  difficult  to  reconcile  with  the  theory 
of  electronic  orbits.  As  yet,  liorvfvcr.  there 
is  no  neces-sary  clash.  Hydrogen  and 
helium  present  no  difficulties,  since  the 
former  haa  bat  one  valency,  and  the  Utter 
none.  It  is  to  tiicae  atoma  alcno  that  the 
unmodified  Bohr  tibeoiy  applies,  for  it 
treats  only  the  case  of  a  single  negative 
electron  rotating  about  a  positive  nucleus. 
That  the  K  radiations  of  the  heavy  elements 
axa  so  accnrately  predietaUe  from,  those  of 
bydrogen  indjcatea  indeed  that  doae  to  the 
nucleus  of  these  elements  there  lie  electrons 
to  which  the  Bohr  theory  fairly  accurately 
applies,  but  the  radiations  give  us  no  in- 
formation about  the  conditions  or  behaviors 
of  the  external  electrona  whidi  have  to  do 
with  tlie  phenomena  of  Talem^  and  we  have 
investigated  but  little  the  radiating  proper- 
ties of  the  atoms  which  possess  but  f  w 
electrons.  A  further  study  of  the  behavior 
with  respect  to  X-rays  of  the  elements  from 
lithinoo,  atomic  number  3^  to  aodiom, 
atomic  nuaber  11,  may  be  expected  to 
throw  new  light  on  this  problem. 

It  has  been  objected  too  that  the  Bohr 
theory  is  not  a  radiation  theory  because  it 
gives  us  no  picture  of  the  mechanism  of  the 
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production  of  the  frequeney  v.  This  is 
tnie,  and  therein  lies  its  strength,  just  as 
the  strength  of  the  first  and  second  laws  of 
liieinMd^iiaiiiiM  Uet  in  the  faot  that  fh«7 
are  tme  Imspeetive  of  a  meehanion.  The 
Bohr  theory  is  a  theory  of  atomic  structure ; 
it  is  not  a  theory  of  radiatioi!,  for  it  merely 
states  what  energy  relations  must  exist 
when  radiation,  whatever  its  mechanism, 
takM  pbuse.  A»  a  Hmry  of  atomle  ttnie- 
tDie,  hoirever,  it  ii  tkas  far  a  tremendous 
success.  The  radiation  problem  is  still  the 
most  illusive  and  the  most  fascinating 
problem  of  modem  physics.  I  hope  to  dis- 
cuss it  at  a  later  time. 

Btcrson  Labobatory, 
UjftvBiiannr  or  Chicago 


QBOROS  CHRIBTIAir  HOFFMANN 
OnMB  OmonUK  Bowtuaxv,  formerly  as- 

sistnnt  director,  chemist,  and  mirioralo^fist 
of  the  Geological  Surrey  of  Canada,  died  in 
Ottawa,  Kareh  8^,  1917.  He  waa  bom  Jime  7, 
1887,  in  London,  England,  and  studiad  at  the 
Royal  Sc1kk)1  of  urines  under  Sir  Henry  de  la 
Bdche,  under  Hoffman,  Percy,  Smyth,  Stokes, 
Bamsay,  Huxley  and  Willis.  He  spent  sereral 
jeaia  ae  dMmisI  in  waeich  labonteriia  of 
England  and  later  1861,  wrought  in  Natal 
Sinith  Africa,  in  the  Mauritius.  Inter  npsin  in 
Australia.  In  1872  he  joined  the  technical 
Staff  of  the  Geoloiioal  Barter  of  Oaaada, 
Montreal,  under  Dr.  Alfred  R.  C.  Selwyn. 
Dr.  HofiFmann  wn»  a  fellow  of  the  Institute  of 
Ohemiatiy  of  Qreat  Britain,  a  fellow  of  the 
Bfl^al  Sooiet7  of  Canada  and  of  many  otbtf 
distingiuflihed  bodioL  He  is  the  author  of 
many  numerous  report^i  pnbli.'^hed  by  the 
Geological  Survey  of  Canada  and  the  Depart- 
ment of  Mines.  While  in  Anatralia  he  devoted 
oonsideraUe  time  in  the  phyto-ohemieal  labo- 
ratory attached  to  the  Melhmirne  Botanic 
Garden  in  Victorin;  inquincs  into  the  tanninj? 
properties  of  the  barkd  of  native  trees;  inves- 
tigation into  the  amount  of  potash  in  Taii- 
ous  indigenous  tre^,  besides  experiments  in 
zefeceuoe  to  various  acids,  tar  and  other  prod* 


ucts.  Besides  the  above  enquiry  into  the 
suitability  for  paper-making  of  various  fibrous 
anbatanoea  weie  oained  on  by  Dr.  Hoffmann* 
The  esMntial  oils  of  oertaia  trees,  dyeing 
properties  and  coloring  matter  of  others  and 
researches  on  tea,  opium  and  various  economic 
prodoeti  wore  earned  out  in  conjunction  with 
Baron  Ferdinand  Mueller,  the  diatinsaiabed 
Australian  botiiniat.  TTis  bibliopraphy  eon- 
tains  valuable  reports  and  papers  of  analyses 
and  determinations  of  Canadian  ores,  min- 
enda  and  eoonomie  prodveta  ebaraeteridnf 
the  rock  formations  of  Canada  and  eberiwBe^ 
including  rare  and  new  speoies. 

H.  M.  Aju 

BainaK  BicaAaeT, 
WAanoMtoif,  D.  GL 

SCIENTIFIC  EVENTS 

LECTURES  ON  SANITARY  SCXSNC£  AT 
BUTOnS  COLLBQS 

Is  connection  with  the  recently  established 
course  in  sanitary  science,  Rutgers  College  has 
inaugurated  a  series  of  publio  lectures.  The 
liatloUowa: 

NovMaber  27.  PrafsMr  Jaaqoas  Leeb,  «f  Ihe 

(lopnrtment  of  experiTnpr.*i]  biology  of  thr"  T?ocke- 
feller  Inatitote,  New  York  Qty,  "Begetwration.'* 

l^teoaiy  5.  Dr.  J.  O.  NeaAan,  piafowet  of 
entomology,  Cornell  ITnivcrsity,  "Action." 

Februaiy  88.  Dr.  O.  M.  Potter,  of  tlie  Boreau 
of  AaSnuI  bdnatiy,  Waabiogton,  D.  C,  "Abor- 
tion Diaeaaes  of  Oattle." 

March  7.  Profesaor  A.  E.  Taylor,  Ph.D.,  Uni- 
veraity  of  Penn^Ivania,  "Agricultural  Produotioa 
in  Oonnanj  under  Ulot  kade. " 

March  8.  Mr.  Alien  Il.izon,  C.E.,  M«W  ToriC 
City,  "Purification  of  Water  SuppUea." 

March  14.  Or.  K.  F.  Ketfamaa,  assodata  «Uaf 
of  the  Bnreau  of  Plant  Industry,  Washington,  D. 
a,  "Belation  of  Aigm  to  FuUk  Water  Sa;p|^li«a." 

WuA  If.  Dr.  J.  F.  AateBM,  dindtu  «f 
Squibb 's  Laboratoiy,  N«w  Bnnuirfal^  H.  J., 
' '  Anaphylaxis. ' ' 

March  2L  Dr.  Theobald  Smith,  director  of  the 
department  of  animal  patholoiiy  ef  tte  Boeheldlar 

Tiistitulo,  Princeton,  N.  .T.,  " T?r'H*?firch  in  Animal 

Diaeases  with  Befereoca  to  Agriealtaia  and  tho 
bdostriea'* 

Man  h  J  2.  Dr.  Theobald  Smith,  dizsetor  of  the 
department  of  animal  pathologj  of  iha  BaekafsDs 
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iMtftati^  VriBMlott,  N.      "BwMTCh  in  Aninua 

IMmmw  in  fbdr  relation  to  Pablic  Health." 

April  3.  Dr.  C.  L.  Alsberg,  ehief  of  tbe  Boreaa 
of  Chemistry,  United  States  Department  of  Agri- 
Odtan,  Washington,  D.  C,  '<The  AdminlBtMliM 
Oontrol  of  onr  Food  and  Drug  Laws." 

April  11.  Dr.  J.  F.  Anderson,  direetor  of 
eqalKb'to  Uboralotr,  N«ir  Bnowwlak,  H.  J.,  ««Piib. 
He  Health  Adminiatratirn. " 

April  17.  Dr.  W.  T.  Sedgwick,  director  of  the 
dspvtaB6Bt  of  Uology  ond  pubtto  lioolft,  BEmmu 
ehnsetts  Institute  of  Technology,  Boston,  IfuK, 
<'Preparati«i  for  Publie  Health  Work." 

April  18.  Dr.  B.  B.  Titz-Bandolph,  assistant  di- 
rector of  the  state  hygienic  laboratory  at  Trenton, 
N.  J.,  "Pnblie  Hootth  OooditiOBa  thqr  an  in 
New  Jersey." 

ApfUM.  Dr.  B.  B.  mt»^Bwaolph»  tHMMt  di- 
rector of  the  state  hygienic  laboratory  at  Trenton, 
N.  J.,  "Pablie  Hoolth  Oonditi<Hia  as  thqr  shoold  bo 
is  Nov  lonqr." 

April  20.  Dr.  V.  A.  Moore,  dean  of  the  New 
Jenej  State  Veterinary  College,  Cornell  Univer- 
■i^,  "Tuberealosis  in  Cattle  with  Special  Befer- 
•Bee  to  lasted  MOk." 

April  ne.  Dr.  A.  C.  Abbott,  director  of  the  lab- 
oratory of  hygiene  of  the  Uuversi^  of  Pennsyl- 
vaaiA,  Philadelphia,  Pa.,  Oontrol  of  Tniunto. 
atble  DiBoases. " 

May  3.  Dr.  £.  Q.  Oooklia,  professor  of  biology 
•I  Prineektt  Vniwnily,  "HoNdl^  aafl  Binm- 
imcy." 

May  7.  Dr.  P.  H.  Hitehell,  professor  of  physiol- 
ogy at  Biwmi  TTBhwrritj,  aad  samnier  cUreetor  of 
the  United  8tatW  lUbatles  Laboratory  at  Woods 
Hole,  Maao,  "Uv*  PioUflBo  in  Nvtcitiwa  Bo- 

search." 

Haj  19.  Kr,  Gr.  Fnller,  ongtaoor  wd  wuStaaj 

expert,  New  York  (Sty,  "Wliat  shall  be  the  Liml- 
tetim  in  the  Pollution  of  Baw  Waters  so  that  they 
mxT  ^  safely  piutted  bf  nodera  Water  Traat- 
a»ent  Plants." 

May  17.  Mr.  Q,  PvUer,  ''The  Present  Status 
of  Sewage  Disposal  Veiliods." 

fiCIVNTIFIC  USKAKCH  AND  TU£  EI.SCTRICAL 
WOBLO 

A  DEPARTMEXT  of  Scientific  and  Industrial 
Hf'SOiirt'li  will  be  lionccfnrwfird  one  of  the 
features  of  The  Electrical  World.  The  depart- 
ment is  to  be  conducted  by  Professor  Yladinur 
Xanqtetoff,  td  Oonidl  TTnivenity*  and  lias 
for  ol)je<*t  the  "  Interchange  of  Ideas,  In- 
vwtigations  Oontemplate4»  Beaearoh  Fadlitiea 


Available,  aud  Suggeotioiid  for  Cooperative 
Wwk."  The  aoope  of  fbe  naeanh  aeotton  ia 

described  in  the  i^sue  of  ^fiirch  IT,  as  follows: 
This  seetion  is  started  without  preooneeived 
ideas,  but  with  a  dneera  dariva  to  larfa  Um  iirtor^ 
ests  of  electrical  reseaieb  and  «l  invaattfatan.  In 
it  will  be  embracffl: 

1.  Interchange  of  auioug  iuvetitigators  in 
the  aleetrieal  ladaatej  and  in  pore  aataaoa  an  aooia 
important  problem  to  be  solvctl. 

2.  Questions  regarding  some  topic  in  research  to 

3.  Bni^t^astiona  anil  answers  to  qneatloiia  fkOOl 
those  who  are  in  a  poeitioa  to  advise. 

4.  Brief  reporta  oa  aoou  eleetrieal  rsaeawh  1& 
progrsM  or  results  obtained. 

5.  Information  regarding  facilities  available  for 
electrical  research  in  private,  federal,  technical- 
school  or  public  service  company  laboratories. 

6.  Discussions  and  tabulations  of  some  impor- 
tant research  problems  in  tbe  various  branches  of 
eiaetfteal  ladoatiy  aad  adanaa  with  tha  Uaa  o< 
concentrating  the.  attaatloB  of  fba  iBvaatigatoia  OA 
those  problema. 

7.  Suggestioaa  and  arranfaawala  for  eoopera- 
tive  research  when  it  ia  at^ariar  ta  uaaocidalad 
individual  efforts. 

Short  contributions  bespeaking  the  support  of 
deetrieal  research,  or  that  tend  to  aBhance  its  dig> 
nity  and  show  it-s  importance  in  the  cultural  stand- 
ing, prosperity  and  safety  of  tbe  country,  will  also 
bo  watoonaL 

A  few  erpterienced,  skiHrri  nnfl  cnmrf'trnt  in- 
vestigators can  not  of  thwoaelves  accomplish  maeh, 
aaj  aMwa  thaa  a  fav  gaoaHda  ^^rithoot  m  maj. 
A  large  number  of  young  electrical  engineers  and 
physicists  must  be  encouraged  and  interested  in 
laMawh,  beeanaa  from  their  ranks  future  great  in- 
faatigatom  will  arise.  Many  will  become  useful 
RJwiBtants  in  research,  still  others  will  at  least  real- 
ise the  importance  of  research  and  will  encourage 
it  whM  tha^  reaeh  poalticBa  of  aaOority.  Above 
all,  a  circle  of  5TTnpnthrtip  readera  must  be  cre- 
ated who  will  follow  research,  delight  in  new 
aeUavameBts,  and  land  moral  and  material  wap- 
jiort  to  faithftt!  workers.  Otherwise  the  section  will 
bo  like  a  major  lentriie  team  playing  a  spirited 
game  before  an  empty  grandstand. 

This,  thni,  ia  a  ie(|ueal  fOr  eooperation  fhnn 
those  who  are  interested  in  research,  be  it  practical 
or  theoreticaL  Let  tbe  profession  know  what  you 
are  doing  and  how  yen  are  doing  it  Let  na  all  re- 
joice  in  your  triumphs,  and  let  us  lighten  ydut 
diffleoltiea  or  disappoiatmenta  if  possible.  If  the 
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task  IB  too  large  for  jaa,  others  nuiy  bo  willing  to 
eeop«nto  and  bdp  Mhieve  reniHi. 

Following  are  Homo  Rupfjostions  ua  to  how  you 
cm  do  jrour  share  in  tbi«  graftt  aad  important 
work  wf  invmtorring  aad  ituindfttilif  «lMtrieal  N* 
search: 

1.  lu'ljoate  the  most  Iniportftnt  problems  in  the 
branch  of  electrical  engiueeriug  in  which  jou  spe- 
etaliMk   Hmm  maj  be  pfoblems  on  which  yon  are 
worldngi  «ir  mniMtlflB*  for  ImmtigtiOmM 
others. 

2.  GiT«  *  Iwtef  «MOimt  or  at  leMl  tlfl«  «f  li- 

▼eatigations  that  you  are  cotiducting,  or  of  the  re- 
Mweh  zeeently  done  under  your  superYisio&.  Thia 
iafonuitiMi  will  be  pttMUbed  for  fhe  pnrpoea  of 
bringing  together  those  working  on  some  problfltt 
now,  and  also  those  who  may  take  it  up  later. 

3.  Describe  briefly  the  experimental  facilities  at 
yew  tfipoMil  and  the  kinds  of  problems  for  which 
tliev  ore  particularly  suitable;  also  other  faoilitiea 
that  you  may  possess,  such  as  a  large  amount  of 
data  on  ffla,  a  eoMerthm  of  pemfAkta  on  some 
topir,  nntiirnl  adrantages  of  location,  etc. 

4.  Ask  ^ueatiooa,  if  you  have  any,  or  express  a 
dflrfie  to  get  In  toodi  with  otter  iitveetigeton  on 
some  topic 

fi.  Oive  your  general  view*  on  electrical  research 
and  OB  bow  to  ^eourage  it  eaiil  Boho  ft  man  pro* 
dnettvOi 

A  CENSUS  OF  CHEMISTS 

T)b.  van  IL  Manning,  director  of  the  Bureau 
of  Minea,  and  Frofeasor  Juliiu  Stieglitz, 
prnUait  of  tiio  Anfmrliwn  fBwwniiwl  Boatty, 
have  addressed  a  letter  to  American  cbemltts 
askinc:  tliem  to  fill  in  a  blank  priving  informa- 
tion concerning  their  chemical  experience  and 
qoBMoBtioiw.  Tbo  UMct  nods: 

By  request  of  the  OooaeU  of  NaUeaa]  Dttoase, 
the  Bureau  of  Mines,  in  cooperation  with  the 
American  Chemical  Soei^y,  will  procure  a  roster  of 
ehamiats  of  the  United  States.  Data  covering  the 
qulilleations,  experience  and  skill  of  each  chemist 
are  desireJ  to  dotennino  tlio  line  of  duty  in  which 
he  could  best  serve  the  country  in  time  of  need. 

Bnropean  edperienee  bai  ohown  tbat  aottlnf  la 

more  inijiorlant  in  time  of  war  or  other  riatioual 

emergency  than  a  knowledge  of  the  quaMcatioaa 
aad  enfMnrieaee  of  the  eooatrj^  oipoit  tedntfeal 
aen.  Men  whose  knowledge  waa  invaluable  to  the 

production  of  munitions  ordnance  and  sni>plicg 
were  killed  in  tlie  treiiclies  during  tlie  Hr^t  nioutliJB 
of  the  European  war.  Tbia  was  due  to  lack  of 
early  inftmiatioa  xegarding  ladividoala  aad  baa 


now  been  romedied  in  every  European  country.  It 
to  therefare  bnportaut,  especially  at  preaent,  that 
this  information  Ix)  available  in  the  United  States. 

You  are  accordingly  requested,  as  a  patriotic 
dnigry  aot  oolr  to  llll  oot  the  Mvd  lAl^  yon  will  re- 
eeivo  berewitb,  bat  to  aao  that  am^  cbanist  wltbia 
your  acquaintance  re<?eive8  onfl  and  doe«  likewise. 
Additional  cards  will  be  furui&bed  upon  request. 
Ton  win  plaoio  ebeek  only  thoae  anfejeeto  in  wbUb 
you  are  expert,  especially  where  you  have  had  ac- 
tual mannfacturing  experience.  Please  return  the 
eard  promptly,  oalng  the  eneloeed  franked  envoli^ 
The  information  received  will  be  carefuUy  classi- 
fied, carded  and  indexed.  Your  prompt  respoasa  to 
ttda  matter  wUI  be  very  atoah  appraeiated. 

SCIENTIFIC  NOTES  AND  NEWS 

At  the  meeting  of  the  National  Academy  of 
Science,  which  will  be  held  in  Washington  on 
^nl  16^  17  uul  19,  tlie  HUo  ]mfem  wOl  be 
tpna  by  Profeeeor  Edwin  O.  Conklin,  of 
Princeton  TJniversi^,  on  ''Hflkhoda  and 
Causes  of  Organic  Evolution." 

The  American  Philosophical  Society,  which 
win  bold  its  genflnl  meetuiff  at  Philaidelpbia 
on  A|iiril  13t  18  and  14^  has  ormnged  a  t^mr 

poainiti  on  aeronautics.  Paper?  -vdll  be  pro- 
Bented  by  Profeeeor  A.  Q.  W^Mtor,  of  Clark 
TTodhrarritr;  Briga£er  Genettl  Oeoige  O. 
Stiuier  ;  Dr.  W.  F.  Dmand,  ehaSmian  ol  the 

National  Advisory  Committee  for  Aeronautics, 
and  Dr.  Charlus  F.  Marvin,  chief  of  the  U.  S. 
Weather  Biireau. 

Tbb  twe&ty-fif&  anniversaxy  of  the  New 
Yoik  Soetion  of  ibo  Ameaeoa  Obm^al  So- 

ciety  was  celebrated  with  a  dinner  and  smoker 
at  tlie  Clunnlsfs'  Club,  on  March  0,  1017.  The 
opeuiug  remarks  of  Chairman  .Matthews  were 
foUowod  1^  addfeeseo  hf  Piovoot  Edgar  F. 
Smith,  of  the  University  of  Pennsylvania,  on 
"  Robert  Ilare  " ;  Br.  Wm.  H.  Nichols  on  "  Tbe 
Early  History  of  the  Society,"  and  Dr.  E.  G. 
Lore  on  '*Tha  Ftzrt  Yean  of  tlio  Nov  Toik 
Section."  Dr.  Oharlea  A.  Dotemna  pre^enuxl 
to  the  Section  a  large  eteel  engraving:  of  Pro- 
fessor J.  W.  Draper,  first  president  of  the 
Ameriottu  GSiemical  Society. 

Tbb  David  Livingstone  gold  medal  of  tiit 
American  Geographical  Society  has  been  con* 
fened  on  Mr.  Tfaoodoro  Boooerate  in  reoogni- 
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tion  of  his  scientific  achievement  in  the  field 
of  geosnphy  of  the  aoatham  haaiiqpliM^  lb. 
Boosevelt  ftddnewd  the  meetiag  efler  tlie  pne* 

entation. 

On  the  evening  of  March  24,  at  a  banquet 
given  for  Profesfior  Anton  Julius  Carlson,  fifty 
of  his  foRner  pupils  tvfao  have  taken  higher 
degrees  under  him  presented  him  with  a  Sigma 
Xi  key  jewelled  uitli  diamonds  and  a  mcinorial 
booklet  containing  tiiu  autographs  of  all  the 
pertidpaitti.  Frofeaaor  Oerieon  has  just 
pleted  his  tenth  year  as  director  of  ***lH*ftT^**f^ 
physiology  at  the  University  of  Chicafjo. 

Sib  J.  J.  Thomson,  Cavendish  proimmr  of 
physics  at  the  University  of  Cambridge  and 
preeideftt  of  the  Boyel  Soetety,  1^  Devid 

Prain,  director  of  Kew  Botanicnl  Gardens,  and 
Sir  ncorge  Beilby,  head  of  the  lioyal  Tcchnieal 
Cullegti  of  Glasgow,  have  been  elected  trustees 
of  the  Gemegie  Trnet  lor  Sootfeidi  Unitieni' 
tiei. 

TVe  leani  from  Nature  that  the  following 
have  boon  olwtcHi  ordinary  follows  of  the  Eoyal 
Society  of  Edinburgh:  G.  B.  Bumside^  Dr.  B. 
Onnnft^hem,  T.  O.  Bey,  R  W.  Droa,  Pro- 
fessor A.  Oibeon,  J.  Harrison,  Professor  J.  0. 
Irvino,  A.  King,  Sir  Donald  Macalister,  Rev- 
erend H.  C.  Macphersou,  Lieutenant  L.  W.  G. 
MeUwlm,  A.  K  Maylevd,  O.  F.  IfefiOB,  7. 
Phillips,  Dr.  H.  H.  Scott,  Sir  n.  A.  Smith,  Dr. 
J.  Tait,  Dr.  W.  W.  Taylor,  J.  McLean  Thomp- 
son, W.  Thomoycroft  and  Professor  D.  F. 
T«T«y. 

Sm  W.  E.  CUiem  end  Sir      E.  Boott* 

^oncriciT  have  been  elected  honorary  memhen 
of  the  British  Institution  of  Civil  Eng:ineers. 

FaoFBSSOR  C.  Vernon  Boys  has  been  elected 
president  of  the  London  Physical  Society. 

Dr.  OuuBtcs  H.  H£bty,  editor  of  the  Jourmai 
cf  Indtuiritd  amd  Rnnimummo  Chemistry,  has 

been  elected  chainnaii  of  the  New  York  Sec- 
tion of  the  American  Chemical  Society, 

Db.  Kenneth  Taylob,  formerly  of  St.  PauU 
has  been  appointed  director  of  the  Bohert 
"Wtttm  Ctoflbt  Beeeerdi  Laboratori^  whidi 
■re  honeed  in  the  Doyen  Hospital,  Paris. 

AOOOROINO  to  Nature  a  left*  r  lately  roeelvtHl 

Dr.  Bagnar  Karsten,  leader  of  the 


Swedish  expedition  in  Ecuador,  is  dated  El 
Tone,  Eeet  Eeoedor,  October  10,  IMS,  end 

states  that  the  expedition  was  then  helf-wey 
along:  the  difficult  road  from  Quito  to  Napo,  at 
which  latter  place  and  at  Cmraroy  ethnograph- 
ieel  etodies  end  ooUeetione  would  be  mede. 

Hr.  EbwiBD  F.  Wins  hes  reeigned  as  di- 
rector of  the  Forest  Prodnete  labomtoiy  of 

the  United  States  Forest  Service  to  become  as- 
sociated with  the  0.  F.  Buigcee  Leboxetoriea, 
Ifadiaon,  Wis. 

Geobge  HERBEax  Palmsr,  Alford  professor 
of  philoeopihy,  eoMvitiiB,  in  Hamad  TTniver* 
sity,  delivered  the  annual  charter  day  addroM 
in  the  Greek  theater  of  the  TTniversity  of  Cali- 
fornia on  March  28,  the  forty-ninth  anniver- 
saxy  of  tiie  chertering  of  the  tfiiiinmdtr  of 
Oalifomie  by  tibe  etetiL 

The  last  of  the  Hartfy  8oeiety  leetnree 

will  be  given  at  the  Kew  York  Academy  of 
Medicine,  N'ew  York,  on  April  7,  when  Pro- 
fessor William  H.  Howell,  of  the  Johns  Hop- 
kiiiB  UniTersity,  will  epeak  on  "The  Cktaga- 
ktion  of  the  Blood." 

Taanmm,  O.  K.  Lma,  of  tiie  UniTentty 

of  Wisconsin,  has  recent^  completed  a  six- 
weeks'  course  of  lecture*  on  metamorphio  geol- 
ogy at  the  University  of  Chicago. 

At  the  meeting  of  the  University  of  Penn- 
sylvania chapter  of  Sigma  Xi,  on  March  14, 
Dr.  ^nSUun  Oartie  Fanbee  gave  en  illnettated 
addreaa  on  "Some  Myth   Makers  of  the 

Amnron."  based  on  Ins  reeent  travels  in  South 
America,  and  Dr.  George  B.  Gordon,  director 
of  the  University  Museum,  spoke  on  "  The 
Hmemn'ta  Woric  in  E^ploratioii.*' 

Dr.  David  D.  WBonnr,  ptof enor  of  aoology 

in  the  Univenity  of  Nebraska,  gave  an  illus- 
trated leetuTc  on  "  Sex  Determination  "  be- 
fore the  Science  Club  of  Kansas  State  Agri- 
cultural College  on  March  20. 

Da.  Feucb  Febrero,  American  representa- 
tive of  ,tbe  Italian  pveaa,  iriU  give  e  aeriea  of 

three  lectures  on  the  History  of  Soienoe  at 
Harris  Hall,  Xorthwestera  Univflfaitr.  The 
lectures  will  be  as  follows : 
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Thnrgdny,  March  29.    "Tlie  Porio.l  of  Phil" 
Bopbieal  Bpeeulation.    Theories  of  Evolution  and 
AritlniMtle." 

Saturday,  March  31.  "The  Shift  to  Experi- 
mental Methods.  Aristotle,  the  Natuxalisti  the  As- 
trauMBW  Mid  fbe  VhfiitisL** 

Monday,  April  2.  "The  Great  Lights  of  An- 
cient R<«.ien(^!  Arehimpdcs  anf3  TTipparchuj", " 

The  third  Guthrie  lectture  of  the  Physical 
Society,  London,  was  given  on  March  23,  by 
Fkoleaaor  P.  "Luagwia,  on  ^MsHtmUa  Orien- 
tetum." 

JoxATiTAK  RissrR.  profi-i.^or  of  zoolot^y  at 
Washburn  College  and  previously  assi-^tant 
professor  at  Beloit  College,  died  un  Marcii  23, 

David  H.  Bbowmb,  a  mcftaHiiigiea]  engineer 

HTUlg  at  Men  tela  ir,  J.,  known  for  lii?  work 
in  copper  smelting,  died  on  March  30,  at  the 

ago  of  fifty-thraj  years. 

Dr.  E.  p.  HAJiSAr,  curator  for  many  yeara 
of  13m  AmtraliaB  Ifneemn,  Sydneif p  avtihM  of 
norks  on  onii11iologj»  ha*  died  at  tbe  age  of 

seventy-four  years. 

Thr  <U'ath  is  announced,  in  his  ninety- 
second  year,  of  James  Forrest,  honorary  secre- 
taij»  and  for  many  yean  the  aoentBiy,  of  the 
Inatitntioa  of  Oivil  Siigiaeen. 

Okkeral  J.  a.  L.  Bassot,  the  distiogaiahed 
French  geodesist,  has  died  at  the  age  of 

seventy-flix  years. 

AuoNO  Kew  York  State  civil  service  ezami- 
nationa  to  be  held  on  Ifaj  6^  are  eaamfaattqn 

for  the  position  of  assistant  bacteriologrist  in 
the  State  Department  of  TTaaltl*^  with  emlirifff 

of  $'.t(X)  U>  !pl,S(X). 

The  annual  meetings  of  the  American  Asso- 
ciation of  PatboIogistB  and  Baoteriologieti 

and  of  the  American  Associatiim  of  Iiinnunol- 
opists  is  being  heM  in  New  York  City  on 
April  6  and  7,  under  the  presidency  of  Dr. 
Richard  WeiL  The  sessions  will  be  held  at 
the  Kev  York  Academy  of  Ifodicine  and  at 
the  Rockefeller  Institute. 

TiiK  Poabody  ]\ru^.>iiiri  of  Tale  University, 
which  for  forty  years  has  housed  the  Marsh 
collection  of  fossils,  the  Qibbs  miueralogical 
oolleotioo,  for  whieh  dtiaena  of  the  eilgr'  and 


"^'alc  paid  $20,000  almost  a  hundred  years  ago 
that  it  might  not  po  to  the  city  of  Hartford, 
and  other  collections  of  more  recent  date^ 
ckned  ita  doofa  to  the  paUie  last  traek.  With 
the  sasitig  of  ftis  old  natmal  history  museum 
will  pass  out  of  existenw  the  building  that 
has  been  the  <»llege  home  of  many  distin- 
gttidied  members  nf  the  Tale  faculty,  indod- 
ing  .Tanie.s  Dwipht  Dana,  Othnid  Oharles 
Marsh,  Addif^on  E.  Vcrrill.  Sidney  T.  Rmini 
and  George  Jarvis  Brush.  Visitors  will  have 
no  opportunity  to  see  the  university's  collec- 
tions in  natural  history  until  the  new  mveeom 
on  1hd  Sag»>Featsoii  plot  ia  finished. 


UNIVERSITY  AND  EDUCATIONAL 
MBW8 

At  the  Charter  Day  eaterdaee  of  the  Uni'ver* 

sity  of  California  on  March  23,  President 
Beiij.  Ide  Wliei'Ier  nnnouneed  that  the  gift.s  of 
the  previous  twelve  months  amounted  to  ap- 
prathnatdy  half  a  million  dollara,  amenv  the 
prinelpel  items  being  the  $70,000  given  by  Pm- 
fessor  and  Mrs.  George  Holmen  Ilowison  to 
endow  a  fellowship  in  philosophy,  scbolarahipa 
in  English,  eta ;  $200,000  provided  by  the  late 
lira.  EUsaheft  Joeselyn  Boalt  to  endow  in- 
struction in  the  sehool  of  juri^cprudenoe;  $43,- 
49S  given  by  various  friends  of  the  univer- 
sity to  furnish  and  equip  the  new  University 
Bospital  In  San  IVanoiaoo^  a  Slft-hed  tsaefcinc 
hospila],  itMlf  boflt  thm^  gifla  of  $B64M>00 
from  a  number  of  different  benefactors,  and 
$80,000  I  Tf'*>aded  during  the  year  by  the  gift 
of  Miss  Eiiuu  B.  Scripps,  for  a  new  thouaand- 
foot  concrete  pier,  a  new  library  and  mwasnan 
hulldingt  eta,  for  the  8orippa  Xaakitotioii  for 
Biokgieal  Beseaioh  at  La  JoQa. 

Mr.  Charles  W.  Binoham  (Yale,  '68),  of 
Cleveland.  Ohio,  has  given  $10,000  to  Yalo 
University  for  the  endowment  of  scholarships 
to  be  awarded  to  gradnates  of  the  high  seihoola 
of  Oleidand  and  its  vicinity  enterioff  Hbe  col- 
lege or  the  scieiatafic  echool. 

All  SnT-T  >  roT.i.Knr,  Oxfonl,  luis  given  the 
univi  rsitv  tifteen  hundred  pounds  in  aid  of  the 
gtmeral  fund  aud  the  like  sum  for  the  Bodleian 
library. 
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Dr.  Chart.es  A.  !Maxk,  of  the  University  of 
WuooDsio,  bas  been  appointed  associate  pro- 
fotoor  of  chenueBl  engineetiiiff  at  Iowa  Stata 
College,  to  succeed  Professor  George  A.  Ga- 
hrie},  who  hu  vMigned  to  nudertake  indtukrial 

work. 

At  Yale  University  Samuel  James  Record, 
at  proBflPt  an  awatant  pfoleaaor  in  ibe  For- 
€atiy  Sohoo],  has  been  elected  professor  of  for- 
est prodnefci,  and  Assistant  Professor  Ralpli 
Chipmaii  Hawh  y  Las  been  promoted  to  a  full 
professorship  of  forestry. 

HkrWAID  IJLnKTRU.,  M.D.,  (Harvard,  '87), 
h$m  bean  aroointod  pvofMaor  of  dhiieal  Biir> 
gery  in  the  Cornell  University  Me<Ucal  SofaooL 

Mr.  E.  D.  Mehiull,  botanist  in  the  Bnrcntt 
of  Science,  Manila,  and  for  the  last  four  years 
associate  professor  of  botany  in  the  University 
of  tha  FluHiipinea  and  h«ad  of  iha  de|iartin«nt» 
liaa  baoB  pimnoted  to  the  full  pvofeMOcahip. 
ETis  serricea  ■vrill  be  divided  between  the  uni- 
Torsity  and  the  JBureaa  of  Soianoe  as  in  the 
pMt» 

The  naigavtum  of  Dr.  R  A.  Letto  from  tlia 
fihair  of  diianiitty  in  tiia  Qnaan'a  XTnivmtj, 
Bal£Ml»  I*  •wMMnn^*^, 


DISCUSSION  AND  CORRESPONDENCE 

■nem  nowoM  m  x»mnr  lamoi 
1m  the  ganetio  analysia  of  the  land  fotna 

characteristic  of  arid  regions  there  seems  to 
be  an  inexplicable  proneness  to  derive  all  relief 
efiects  not  through  means  of  the  mastering 
oroaiva  powers  peouUariy  dependant  tqpon 
aridity  but  tliaroiig^  the  operation  of  the  same 
Ideologic  processes  which  produce  the  Innd- 
Bcape  featuree  under  conditions  of  normal 
huniid  dimata.  Tliia  far  too  general  tendency 
to  raiard  all  faographio  agenoiea  aa  diffecins 
merely  in  degree  and  not  In  kind  inevitably 
leads  to  erroneous  conclusions  eoncorning  the 
origin  of  many  relief  details.  Although  in  the 
inatanoa  of  deeert  lands  there  are  not  only 
more  but  difEevieiit  evoaional  agencies  to  be 
talvon  into  account  there  is  actually  It's?  com- 
plexity involved  than  in  moist  lauds.  On  the 
other  hand  while  there  is  still  the  simulta* 
naoua  votldiiff  of  aeraral  distinct  jroocewi  a 


little-known  one  boc-onics  dominant  and  so 
thoroughly  ascendant  aa  to  all  but  completely 
obaeoxa  Ilia  operatioiie  of  Uia  oAert.  To  tide 
aspect  of  the  desert  problems  HtUe  attantlan 
has  been  heretofore  devoted. 

Although  this  exceptional  simplicity  of  land* 
scape  derivation  obtains  in  typically  desert 
tracts  it  appears  to  be  not  nearly  so  prevalent 
either  on  the  borders  of  the  desert  or  in  the 
peniunbral  semi-arid  belts.  In  the  last  men* 
tionad  ritoation  there  is  a  notsbla  ndngling 
of  relief  effects  produced  bf  Hm  aetion  of  aev- 
cral  distinct  erosional  processes.  Hero  re- 
corded observation  ohanoes  to  be  most  exten- 
sire  and  generalization  most  rampant  Here, 
too,  because  of  the  fact  that  the  examination 
of  the  features  ia  attended  by  strong  bias  of 
moist  climate  experience  misinterpretation  of 
tiue  desert  characters  is  rife. 

Br  iaftNMe^  at  faaat,  «ae  «f  dm  tltla  **  Epi- 
cene Profiles  "  applitnl  to  arid  tracts,  prctiup- 
poses  the  recognition  of  other  relief  effects. 
The  erogenic  profile  which  has  heea  so  long 

ioaepaxaUjr  assoeiatad  ivilli  desert  topesraplir 
is  at  once  relegated  to  flie  back-ground.  By 

its  elimination  a  diametrically  opposed  prop- 
osition is  substituted  for  that  most  brilliant 
of  geokgioal  oonoqptw  tho  findtUoelc  hypoth- 
esis of  basin  range  atmeture  whereby  the 
mountain  prisms  are  tilting  and  floating  as  do 
ioe-oakee  in  a  river  at  time  of  spring  break-up. 

The  early  impresrion  Aat  desert  ranges,  aa 
diioaa  of  the  Cheat  Basin  for  instance,  are  bur- 
ied mountains  still  strongly  persists.  But 
there  are  many  phenomena  in  such  regions 
diat  watsMfldoD  doee  not  begin  ib  eaqdain. 
The  rodc-floor  which  many  intermont  basins 
display  ia  one  of  them.  The  smooth  plains 
surface  of  enisled  landscapes  at  once  excites 
greatest  interest.  To  find  such  tracts  areas 
of  profound  degradation  instead  of  eKtsnaiva 
aggradation,  as  one  h  led  to  exi>ect  after  ac- 
cepting the  water-action  hypotliesi-!,  is  truly 
surprising.  Whether  desert  tracts  of  this  de- 
seription  owe  their  faoial  espresaion  mainly  to 
pre-arid  corrasion  by  streams  all  traces  of 
which  have  long  since  vanished,  whether  the 
sloping  interment  plains  are  the  result  of  sheet- 
flood  etoeioii,  aa  io  still  mora  lately  pcopoaed, 
the  rodt-floor  of  dassrt  piedmonts  ia  dna  to 
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former  strt^am-plauatioQ  and  burial  by  moun- 
tain mak  whidi  bj  •tveua-Aotioii  at  a  latar 
gta^  is  again  removed  the  fact  remains  that 
the  finest  nnd  most  extensive  nif^k-flnars  are 
found  in  situations  where  no  watcr-actiou 
oould  poffibljr  have  ooouned.  For  all  Hum 
oaaaa  other  ausgeatioiie  of  genaria  ht,  of  ooon^ 
necessary. 

The  local  exhuming  of  the  rock-fioors  of 
arid  piadmonta  hy  tiio  xamoval  of  iti  tvaah 

mantle  doaa  not  really  demand  any  elaborate 
inductive  reasoning  in  order  to  reach  an  ade- 
quate explanation  of  the  phenomenon.  It  is 
one  of  the  oommoneat  f eatOMi  of  Ihe  desert. 
The  effeet  is  sometimes  Mpeatad  Ofor  the  same 
district  sfi-(  r  il  times  in  a  year.  It  has  been 
known  to  take  place  over  night — by  wind 
action.  In  the  semi-arid  belt,  or  on  the  margin 
of  loftr  BKrantains»  as  tiie  Sierra  Nevada  in 
California  for  example,  the  local  removal  of 
the  soil  layer  might  be  at  first  glance  ascribed 
to  stream-actiou ;  but  broader  observation  ez- 
tendinff  to  tarpiMl  daacrt  legionap  where  oalar 
low  hills  prevail,  demonstrates  at  once  that 
the  stream-planing  hypothesis  must  be  entirely 
abandoned.  The  extension  of  moist-climate 
loineipilaa  of  tfoiion  to  arid  landa  la  done  with 
oonatantl7  gaowing  difficulty. 

In  support  of  the  idea  of  the  eolic  derivation 
of  many  rock-floored  piedmont  plains  thore  are 
ample  poUished  ohwrvationi.  The  late  W  J 
HbGee^s  descriptions  of  the  phmomenon 
di^ayed  in  Sonoran  deserts  are  pertinent.  A 
aingle  expwience  of  my  own  when  encamped 
on  the  Jornada  del  ICuerto  at  the  northern  end 
of  the  ICeinoan  tableland  is  by  no  means  an 
isolated  instance.  There  at  the  foot  of  a 
mountain  apparently  "  buried  up  to  its 
ahonlders  in  its  own  d^ris"  a  atroug  gale 
which  suddenly  arose  oompletdy  swept  away 
in  a  half  hour's  time  the  supposedly  deep  soil 
and  laid  bare  the  smoothest  nnd  hardest  of 
rock-floors  worn  out  on  the  upturned  edges 
of  moat  feaiataat  strata.  Sinoe  -Qie  aitvation 
was  at  the  mouth  of  a  canyon  and  upon  lh» 
back  of  what  appeared  to  bo  a  broad  alhivinl 
fan,  a  day's  later  visit  might  have  ascribed  the 
phenomeaon  to  stream  inak^ 
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MOTia  CONCnNIMO  TRt  9000  ttrVFLY 

OF  SOME  WATER  BUGS 

In  the  literature  dealing  with  aquatic 
Hemiptera,  we  are  informed  that  without  ex- 
ception they  are  predatory:  thoae  whi^  dwsQ 
vfitm.  the  surface  oaptnrinff  audi  fliea  and 
other  terrestrial  in?e<:ts  as  may  chance  to  fall 
into  the  water,  and  those  that  pass  their  lives 
beneath  the  surface  inr^ylng  upon  aquatic  in- 
seets  and  similar  organisms. 

In  the  light  of  recent  observations  along  tliis 
line,  the  above  information  seems  insdequate. 
(Jorixids  for  instance  axe  lazgdy  herbivorous. 

The  bulk  of  the  food  of  our  oommon  water- 
strider,  Gerrif  marginaiiu,  oonsisto  at  oeveain 
times  of  the  year  almost  exclusively  of  the 
.Tassids  and  related  forms  that  feed  on  Junctis 
and  other  plants  bordering  on  and  growing 
in  the  shallow  wateia. 

Our  common  qieoies  of  Rhmmaiobatn, 

while  it  does  not  dif-dain  to  feed  npon  small 
insects  that  fall  into  the  water,  obtains  its 
main  supply  from  the  little  crustacean  forms 
such  as  Oetiaooda  and  Daphnlan%  whMh 
swarm  the  qniek  pools.  These  it  o^itaana  aa 
they  rest  at  the  surface,  scooping  them  out 
and  holdinp  them  aloft  ujion  the  upturned  tip 
of  the  beak,  while  the  body  of  the  little  victim 
ia  beinc  depleted  of  its  svtcitiw  nataiiBL  A 
speciea  of  the  genna  JCwroMZsa  ooiningn  in 
Kansas  h;is  acee«3  to  the  same  i=ource  for  its 
food  supply  and  similar  habits  of  consuming 
it.  Mesovelia  mulitanti,  our  little  green 
Gernd,  has  been  obeerved  exploring  the  atdea 
of  stems  of  Juncus  and  Typha  that  lay  jvat 
beneath  the  surface  for  Ostracods,  which  they 
occasionally  obtained,  while  the  well-known 
marsh  treader,  Hydrometra  martini^  stalks 
abont  over  the  floating  vegetation  in  eeaidi  of 
whatever  amall  bebca  obanoe  to  eome  to  the 
surface  film.  Its  victims  liavo  been  observed 
to  consist  of  mosquito  wig-clera,  mosquito 
pupsB,  emerging  midges,  nymphal  corixids,  and 
Ostracods,  aa  well  as  small  terrestrial  inaeeto 
floxmdering  on  the  water. 

Among  the  bugs  that  live  in  the  water,  none 
are  more  common  than  the  back-swimmers, 
or  Notonectidis,  and  the  water  boatmen,  or 
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Corixids.  The  fonner  feed  in  their  firat  three 
8tag«8  larjrely  upon  the  small  Crustacea — 
Ostracods,  cyclops  and  Daphnians,  etc.,^  add- 
ing to  tills  diet  raeh  oUmt  fbmu  as  theif  are 
able  to  master,  including  corixids.  mosquito 
hkr^Tv  and  their  own  weaker  brothers,  while  the 
source  of  the  food  supply  of  the  boatm^' 
18  found  in  the  brown,  sedimentary  material 
on  the  bottom  of  the  pool.  This  tbCQr  tOOOP 
•up  with  the  flat  rakes  of  their  fore-legs.  These 
rakes  are  the  somewhat  spoonshaped  terminal 
segments  or  pala,  which  are  most  admirably 
equipped  for  Hub  wnic.  An  toEaminaticni  of 
fbe  ci>iitcnt8  of  the  digoative  tract  reveals 
muoli  of  disorgan!7:*:-d  •unicellular  plant  malU-r, 
diatoms,  oscillatoria,  eugleuffi,  chlamodomouaa, 
«nd  oocaaionaUy  the  shell  of  an  arcella,  or 
the  NOiaino  of  oUmt  lowly  animal  loima. 

Thus,  it  may  be  noted  that  the  Corizida  oan 
be  looked  upon  as  mpmbers  of  the  producing 
olaaa  in  the  waters  where  they  are  found. 
Qcdiering  tiieir  food  fnm  the  dimy  oon  at 
tiia  bottom  of  the  pool,  thay  in  turn  make 
forage  for  the  many  predatory  animals  that 
lurk  in  the  shadowy  phiccs  or  dart  in  piiTsoit 
of  their  prey.  We  have  witnetiacd  their  capture 
biy  Nottmeetidat  Kanoorida  and  nymplial  Bdo- 
stomas,  by  the  larm  of  Dyticids  and  Gyrinids, 
and  are  forced  to  bcliero  that  thoy  take  their 
place  with  the  Bntomostraca  in  furnishing 
lood  aoipty*  Thau  abrtnasa  and  agility,  how- 
avor,  peimit  them  to  maintain  thamaelTaa  efen 
in  waters  swarming  with  carnivorous  forms, 
while  in  proper  waters,  with  an  absence  of  a 
dominating  prixiatory  population,  they  thrive 
in  aitomahiug  numbeva. 

More  might  be  said  eanoeniiag  the  rftle 
played  by  the  aquatic  Hemiptera  in  the  soci- 
ety of  water  forms,  but  this  will  suffice  to  indi- 
«sate  that  they  have  a  part  not  heretofore  ro- 
«oiided— «n  intimate  ndation  to  oertain  of  the 

1  We  have  reared  N.  undulata  to  end  of  fourth 
faalar  ia  a  aniall  Pslii  diilh,  its  only  food  boiag 
oatraeoda  aoppHed  to  it  dai^  tj  aieaaa  el  a  p|p 

pette. 

X  We  have  carried  a  speeiea  of  boatmen  through 
Ua  Mtin  cyde  ai  maay  aa  twdve  indivldnab  la  a 
riagle  Petri  iUtk  vpon  aoah  fara. 


K^^tom-^straoa,  nnd  even  to  the  unicellulnr  I'fu 
of  our  ponds  and  poob.  H.  B.  Humqibfobd 

THS  OOCTRIHB  OP  EVOLUTION  AND  THE 
CHUSCH 

To  THE  EorroB  of  Sciknck  :  In  the  minds  of 
tliose  who  arc  beginning  to  be  classed  among 
the  older  men,  there  still  lingers  the  memory 
of  the  time  when  the  pnlpit  burled  ita  de- 
nouncements against  those  men  of  science  who 
had  the  temrarity  to  accept  the  doctrines  of 
evolution  aa  advanced  by  Darwin  and  Huxley. 

An  intereatinff  inatan<w  of  the  entin  dtange 
of  opinion  that  baa  OOme  over  the  clergy  is 
shown  by  an  esperieneo  that  occurred  at  the 
exercises  connected  with  the  cd^ration  of  the 
one  bnndredth  anniragnasy  of  tiie  ooiiaeoTatio& 
d  St  JTohn'b  Ofaiuieli  in  Waahingbm  (Hty  on 
Jannnr?'  14,  1917. 

A  former  rector  of  St.  John's,  the  Rev,  Dr. 
Gleorge  William  Douglas,  now  a  canon  of  the 
Oathedral  of  St.  John  the  Divine  in  New  York 
City,  in  a  sermon  in  whioli  he  reriewed  tlie 
hi«5tory  of  the  church,  spoke  of  a  century  a^ 
being  a  very  short  time  in  comi>arison  with 
the  time  during  wbfeb  man  bad  inhabited  our 
earth,  qtioting  Henry  Fairfield  Osbom's  re- 
cent work  on  "  Men  of  the  Old  Stone  Age  "  aa 
his  authority,  for  the  nimiber  of  years. 

It  ia  a  far  ery  to  the  Oxford  meeting  ol  tiie 
British  A^.-^ociatiob  in  1860  vhoB  the  kamed 
Bishop  Wilborforee  attempted  so  unsuocees- 
fuliy  to  controvert  Huxley,  the  youthful  advo- 
cate of  teieno^  liien  well  ai^  unknown  ont- 
side  the  narrow  circle  of  scientific  workaw. 

On  Huxley's  tomb  aie  thaee  worda: 

And  if  tbore  be  no  meeting  past  the  grava^ 

If  ail  is  darkness,  silence,  yet  'tis  rest. 

Be  net  aftaid,  ya  waltbig  tearia  Oat  waap. 

Pot  Hod  "i<fni  piveth  his  beloved  sleop," 
And  if  an  t^ndlcss  sloop  he  will — so  well. 

Sir  Micliael  Foster  once  .'said: 

Future  visitora  to  the  burial  place  lot  Huxley] 
on  the  northern  beighta  of  London,  aeaing  on  Ms 

tomb  the  a!)ove  lin.'s,  will  rcco^rnize  tli.nt  the  air- 
nostio  man  had  much  in  common  with  the  man  of 

It  ia  intereetinff  to  note  the  f aot  tiiat  OAom 
waa  a  popil  of  Hnxlay'a  and  by  diance  waa  in 
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the  coogresatiflii  when  Dr.  Douglas  preached 
hiM  aennon.  Mabous  Bsnjajuk 

TBB  KANUMCnnRE  OP  APPASATVfl  AKO 

CBBMICALS 

To  THB  Editor  or  Soiencb:  It  has  often 
ooemged  to  me  that  it  wtmlA  be  beneiriti  to 

science  if  some  of  the  large  univcrsitips  of 
this  country  would  cooperate  to  build  a  factory 
where  chemicalB  and  apparatus  would  be  mauu- 
f  aoturad  and  sold  to  the  ytaeiom  idantMo  in- 
•titlitions  at  a  ooneet  HUOi^  ol  pfoftt  Per- 
haps the  n(>cl':i^''"n('r  or  Onmeg'ie  Foundntion 
could  be  interested  in  such  a  project.  The 
majorily  d  Mkm  iimBtigatoim  and  miifir* 
iit^  profflaion  wonld  wdeome  tooh  an  anaage> 
merit,  for  it  would  ma\e  material  fleces?ible 
which  is  difficult  to  obtain  otherwise  and  might 
be  an  important  tk>uroe  of  instructiou  to  iudud- 
trial  dienusli  and  j/bj^at^ 

I/mw  Bavuaiih 
TBI  Svan  Vwwmn  or  Ioita 

LORD  LISTER  ON  THE  VALUE  OF  VIVISECTION 

To  THE  Editor  of  Soencb:  In  reference  to 
the  ktfear  fnm  Lord  Liater  to  mjadf  pnbliahed 

in  SciEsroi  of  Harch  80,  1917,  I  beg  leave  to 
make  this  explanation.  Recently  the  original 
copy  of  this  letter  has  been  found.  It  is  dated 
13  Park  Orewent,  Portland  Plaoe,  London, 
West,  4th  of  April,  1898,  and  addressed  to 
myaelf.  Ju«t  nfter  it-^  receipt  I  handed  it  to  a 
friend  to  use  iu  conuection  with  the  hearing 
befoxe  the  TJaited  States  Senate  on  the  Gal- 
las&t  Bill  relating  to  uiimal  ezperimentatieii 
in  the  District  of  Columbia.  Jly  friend  pre- 
sented it  at  the  hearinp  and  it  is  published  in 
the  paiiipblet  relating  to  tliat  hearing. 

Warn  Sir  B&donan  Qodlee  aent  me  a  eoinr 
of  the  "sough  draft "  ot  tide  letter  not  long 
ago,  sayine  if  it  had  been  reeeivod  he  would 
like  to  publish  it  in  his  "  Life  of  Lord  Lister," 
I  fpent  iriA  gnat  eore  over  all  of  my  letters 
and  eonld  not  tnd  the  orii^naL  Aa  it  ma 
almost  a  score  of  years  since  it  htul  l>ei  n  re- 
ceived I  had  quite  forpotten  it  and  eanie  to  the 
conclusion  that  either  it  had  gone  astray  in  the 
maUs  or  had  never  bean  asnt.  It  haa  been 
rebuned  to  me  and  I  have  plaoed  it  in  tiie 


Library  of  the  C<^kge  of  Pliysicians  of 
Piiikdelphia.  W.  W.  Kebk 

Phixjujclpkia,  Pjl, 
MaMk  81,  S»Vf 

QUOTATTONB 
TRS  AMtBICAM  ASSOCIATION  AND  WOKE  Vt 

AGRICULTURE 

The  annual  meeting  of  the  American  As- 
sociation for  the  Adraaeement  of  Seisnee  is 
one  of  the  grsat  scientific  events  of  the  jssr. 
It  is  a  vast  clearinprliouse  for  ideas  and  results 
in  science,  and  for  the  testing  and  molding  of 
views.  It  proecttts  the  laigeat  fonnn  in  this 
country  for  healthy,  tempered  but  searching 
criticism  in  science,  without  which  science  be- 
comes self-complacent,  lax  and  unexacting  in 
its  requiremaits. 

Beyond  thia,  tneh  a  meeting  of  msn  aasod- 

ated  with  the  various  branches  of  science  hm  a 
remarkably  broadening  nifliipr.'^f*  One  gets 
new  insight,  suggestion  and  luspixatiou  from 

sodi  a  oontaet  of  minds^  sodi  a  prssentation 

of  evidence^  such  a  weighing  and  testing  of  fS- 
sxilts  and  of  views.  The  individual  finds  anew 
that  his  branch  of  science  or  his  specialty  has 
rslationa  bcifond  die  narrow  limits  in  wlii«b  he 
has  beSP.  eonsidering  it,  and  that  there  ii  not 
only  nn  interest  in  following  this  broader  rela- 
tion, but  a  danger  miless  he  does  that  he  may 
^eoialise  too  dosely  in  his  thinking  and  visw 
hia  subject  out  of  fooos. 

Ilence  it  seems  worth  while  for  the  man  of 
science  foregather  from  time  to  time  with 
his  colieugues  iu  the  annual  convocation,  worth 
the  time  and  worth  the  money  outlay.  Thia  is 
not  so  much  to  listen  to  papers  which  might  be 
read  or  to  present  a  report  which  might  be  pub- 
lished, but  to  keep  his  mind  from  narrowing, 
to  maintain  a  cootaet  with  adenoe  lAdA  is 
well  nigh  impossible  otherwise  and  an  easo> 
elation  which  contributes  so  much  to  the  zeal 
and  the  satisfaction  of  a  scientific  career.  It 
brings  him  definite^  into  meDbenhip  in  thst 
great  ^tornity  of  woiieem  in  the  broad  ikiA 
of  science — some  for  its  own  sake,  ju-imc  for  it? 
relations  to  human  welfare,  all  having  the  com- 
mun  purijose  to  advance  knowledge  and  under- 
Standing.  It  ma  the  belief  in  snob  advnntsges 
that  led  thonsands  of  men  and  women  to  joni' 
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ney  long  distances,  many  from  the  south  and 
the  west,  to  attend  the  Ktm  Toik  meetioff. 

The  relation  to  tgriculture  of  considerable 
parts  of  the  proprams  of  various  sections  and 
affiliated  societies  seems  increasingly  greater 
'with  eaoih  miooeeding  meeting.'  Perhaps  it  is 
because  our  intewst  is  tonadming.  Psriiaptit 
Is  because  the  investigation  in  agriculture  is 
leading  more  and  more  dwply  into  the  realm 
of  the  sciences.  And  undoubtedly  it  id  bucau^ 
Sntafest  ia  iluse  pnUeiiis  is  heoomiiig  more 
widespread,  for  the  problems  of  agriculture  are 
now  attracting  the  attention  of  very  many  men 
and  women  identified  with  uouagricultural  in- 
slhatioiiB.  ThabiolofficalehemistB^thaTarifras 
botanical  organizations,  the  entomologists,  the 
zoologists,  the  geneticists,  the  e<.'ologistP,  nil 
had  papers  of  immediate  import  to  agricultural 
investigation.  Indeed,  time  were  so  namj  of 
these  contributions  and  discnsnons  that  tha 
dilBculty  was  to  hear  more  than  a  pmall  part 
and  to  make  a  selection. — Experiment  iStation 


8CISNTIFIC  BOOKS 

Plant  Succegsion.  An  Analysis  of  the  Devel- 
opment of  Vegetation.  By  FasiOMio  £. 
Ounmraa,  Oanugie  Institation  of  Wsslir 

ington,  Publication  Xuniber  242,  Washing- 
ton, D.  C,  1916.  Pp.  xiii  +  512,  61  half 
tone  plates  of  two  to  three  %uree  each,  and 
ftl  dginei  itt  Hw  tsact 

For  nmgfy  a  qaaclsr  of  a  eeatoty  tiie  anttmr 

of  this  large  and  attractive  volume  has  been 
investigating  nuTn««rous  problems  in  the  field 
of  phyto-ecology  and  related  subjects  as  he 
has  fbmid  them  in  tite  gveat  ont-of-door  labo- 
ratory of  western  United  States.  This  area 
i?  particularly  stimulating  for  such  •work  since 
so  many  of  the  natural  life  phonomena  iiave 
bean  imserved  to  tlie  present  in  naai^  tiieir 
oviginal  conditions.  During  these  years  the 
author  has  been  favored  with  unusual  facil- 
ities for  the  conduction  of  his  investigations. 
Bacause  of  these  facts,  as  weU  as  because  of 
the  well-known  leaderahip  whieh  Axnerioan 
ecologists  enjoy,  this  latest  work  from  Clem- 
ents will  attract  the  attention  of  botnnists  and 
biologists  in  general  throughout  the  world. 


The  reader  must  understand  that  this  work 
u  not  in  any  sense  a  trsatiae  on  ■eDonl  pient 

ecology.  It  represents  a  careful  enmination 
of  the  facts  and  principles  of  plant  succession, 
an  analysis  of  the  development  of  vegetation 
in  the  past  as  well  as  the  present,  together 
with  a  digest  of  tiie  msthods  for  investigatiDg 

successional  phenomena. 

Tho  subjetit-matter  of  the  monograph  is  ar- 
ranged in  fifteen  subdivisions  or  chapters.  In 
Ohaptar  I.  the  antbor  Mwritss  hia  iath« 
familiar  views  as  to  the  fundamental  nature 
and  causes  of  succession.  He  points  out  that 
"  the  developmental  study  of  vegetation  rests 
upon  the  assnmptum  that  the  unit  or  dimax 
formation  is  an  oigaoie  entity."  As  a  living 
entity  this  unit  arises,  develops,  matures  and 
eventually  disappears.  All  such  entities  ox 
fonnationa  develop  a*  a  xesolt  of  sneeoseion 
whieh  may  occur  again  and  again  in  the  his- 
tory of  each  climax  unit.  The  most  striking 
external  feature  of  succession  lies  *^in  the 
movement  of  populations,  the  mvaa  of  jBv»- 
aioa,  whieih  rise  and  fall  thnm^  the  habitat 
from  initiation  to  climax." 

An  excellent  historical  summary  beginning 
with  Eling  (1085)  and  including  the  work  <d 
twentieth  cantory  eoologists  is  jaelnded  in 
Chapter  IT.  This  is  a  valuable  summary  of 
the  concepts  thnt  hnvc  helped  in  shaping 
modem  ideaa  with  regard  to  plant  suooeasion. 

Then  follows  e  long  ehapfeer  on  tiie  oausee 
of  succession.  "  Initial  causes  "  are  discus^d 
under  the  captions:  Topographic  Causes, 
Erosion,  Deposit,  Elevation  and  Subsidence^ 
Edaphio  Oausesb  Olimatie  Oanses^  Biolia 
Oanass,  while  'eoesie  causes  "  are  enamavated 
as  Aggregation,  Migration,  Ecesis,  Competi- 
tion and  Invasion.  This  chapter  is  followed 
by  a  study  of  stabilization  and  the  develop- 
ment of  the  final  or  dimax  eotnmmiity. 

The  structure  and  units  of  vegetation  are 
treated  at  length  and  the  views  of  various 
ecologists  upon  these  subjects  summarized. 
One  of  the  most  interesting,  as  porh^  most 
TalnaUfl^  parts  of  the  book  is  tiie  attempt  of 
the  author  to  focus  attention  more  sharply 
than  has  ever  been  done  before  upon  the  fact 
that  plant  communities  may  and  should  be 
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classified  by  means  of  scral  units  as  well  as  by 
climax  unita.  Both  methods  have  been  used 
by  vMioQB  iarrsitigators  ntiier  liidiflegriiiii> 
luttely,  or  at  least  no  particular  model  (if 
there  be  such)  baa  been  followed  consistently. 
Clements  rightly  emphasizes  the  desirability 
of  working  out  and  adopting  a  set  of  terms 
to  oovn  fhcio  two  eoiMMipti  of  vogototion  uid 
he  goes  so  far  as  to  prop<»e  terms  by  means 
of  wbirh  the  rario\i«;  climax  and  serai  fea- 
tures of  the  plant  formation  may  be  described. 
The  n?iewer  k  vware  of  l3ie  adT«ntag«o  kdA 
disadvantages  of  the  various  systems  which 
have  been  proposed  in  tlic  past  and  wo  must 
confess  that  this  latast  proposal  is  perhaps 
stni  &r  from  the  ideal,  and  yet  it  repreflenteeit 
ednuice^  it  mtoAm  vngnm.  At  least  it  aemit 
to  {nmn  the  attention  upon  tbe  dynamic  phases 
of  veg^etation  as  apart  from  the  static.  The 
author  may  be  criticized  for  the  introduction 
o€  new  tmoM  in  ibis  oomeotioii*  hut  new 
concepts  or  relations  may  be  expressed  only 
by  appropriate  word?.  Scientific  men  should 
not  be  confounded  by  the  introduction  of  an 
oeouioaal  new  terau 

The  eKmax  units  mididk.  COemonts  proposes 
are:  associations,  climax  eommunities  which 
associated  r<3gionaIly  constitute  the  formation ; 
CVHtoeiahong,  the  Qnits  of  the  association, 
dhuaeterifled  hgr  a  tingrlo  dominent  speoiM; 
societies,  communities  within  an  association 
or  consociation  controlled  by  one  or  more  sub- 
domtuaut  species;  and  clans  or  aggregations 

'  of  Mcondeiy  gpeete  within  etther  of  tiie  aboro 

subdiTisiona.  The  clan  is  quite  local  and  often 
not  sharply  delimited  from  tbe  society. 

SereU  units  are  analogous  to  climax  units 
or  oommnnitieB  fhronghoat  the  eonne  of  sue- 
oeMion.  These  units  are  proposed  in  order  to 
point  out  sharply  tiie  distinotions  between  tbe 
developmental  or  dynamic  ar!<l  cllraax  or 
static  phases  of  vegetation.  The  assocUs  is 
the  developnsntal  eqnivalent  of  tiie  aaaocia- 
tioQ*  diffsfing  firom  tiie  letter  only  in  its 
transient  natore.  The  con$oci«i  eotresponds 
to  the  consociation  in  the  snme  manner  that 
associes  oorreeponds  to  association.  '*  The 
eonsoeies  is  a  leral  eomnranity  marked  1^  the 
striking  or  eosDpIeto  doininanee  of  one  specjes, 


belonpring',  of  course,  to  the  life-form  tj"pical  of 
that  stage  of  development."  The  tocies  is 
likewise  the  developmental  eqai'valent  of  ita 
society*  The  cnhntf  is  an  imHail  oommonilr 

of  two  or  more  species.  Colonies  resemble 
clans  in  their  limited  size  and  absence  of 
clearly  defined  relation  to  the  habitat.  From 

their  appearanee  in  bare  areas  oolonies  are 

nearly  always  sharply  delimited.  The  inva- 
sion of  weeds  frequently  follows  the  colony 
tjype  of  grouping.  The  famiijf  is  a  group  of 
indiridtials  belonging  to  one  epeoies.  Bscmisb 
of  this  nature  fsnilies  are  quite  rase  in  gen* 
eral,  but  they  are  common  in  bare  areas  and  in 
the  initial  stages  of  a  succession.  This  at- 
tempt to  wotk  wA  a  daestfication  of  vegeta- 
tion types  fonnded  npon  the  developmentsi 
basis  should  api>eal  to  aU  broad-minded  stor 
dent-s  of  plant  ecolopfv. 

Auutlier  valuable  portion  of  Clements's  book 
is  the  pert  dsfoted  to  the  dimax  fbnnslaoni 
of  ISTorth  America  as  emunariaed  from  tiw 
available  literature. 

Suooessional  studies  in  Eurasia  are  also  ab- 
stracted. 

An  extended  portion  of  the  monograph  il 
devoted  to  a  discussion  of  "paft  climates  and 
olimaxea^  or  to  the  suoooesion  of  vegetation 
in  remote  times  as  reroalsd  in  the  geological 
rsoord.  "The  operation  of  soooeHion  was 
essentially  the  same  during  tbe  jfcological  past 
that  it  is  to-day :  from  the  nature  of  their 
vegetation  loruu,  the  record  deald  largely  with 
the  nltiniate  stages  of  aneh  suooeesions.  It  is 
eridant  that  geological  sneessalon  is  hot  a 

larger  eTpre^sion  of  the  «nme  phenomenon, 
dealing  with  inhnitely  greater  periods  of  tim^ 
and  prodnoed  bj  pbyeioal  oiianges  of  sndi 
intensity  aa  to  gsre  eaeh  geologieal  period  its 

peculiar  stamp.  If,  however,  the  geological 
record  were  sufBciently  complete,  we  should 
find  unquestionably  that  these  great  succes- 
dons  merdy  repreeent  tiie  stable  termini  of 
many  series  of  smaller  ehanges,  sodi  as  aie 
found  everywhere  in  recent  or  existing  vege- 
tation. ...  In  short,  the  development  eaxi 
Btructm>e  of  past  vegetation  can  be  understood 
on^  in  oooaeqnenoe  of  the  inTestigatioa  of 
existing  vegetatton." 
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The  inveetigatioDS  of  Douglas  on  "  Weather 
Cycles  in  the  Growth  of  Bife'  Trees"  and  "A 
Method  of  Estimatiiig  Eainfall  by  the  Growth 
of  Trees,"  of  Huntington  on  tli*  dUnuitio 
factor,  and  of  fimnphreys  on  €b»  vatation  of 
Yolcanic  dust  to  cllmntlc  chftnges.  etc.,  ap- 
pear to  have  been  the  chief  inspiration  and 
•onMei  for  this  particular  portion  of  tfie 
monagraplk 

This  is  a  very  new  field  for  the  modem 
student  of  plant  succesaiou.  The  author  states 
that:  "  The  interpretations  of  past  yegetations 
rests  upon  two  basio  aasnmptiona.  The  flxst 
is  that  the  operation  of  climatic  and  topo- 
graphi'^  forces  in  monldinpr  plant  life  has  been 
esseuiiaiiy  the  same  throxigliout  the  various 
geolQgieal  pcrioda.  Thk  la  a  direefc  ooroQasy 
of  the  conclusions  of  Lydl  as  to  geology,  and 
of  Huntington,  Ilumphreys  and  others  as  to 
climatology.  The  second  assumption  is  the 
one  alieady  quoted,  namfily,  that  tiie  operation 
of  succession  as  the  de?dopmental  process  in 
Tegetation  has  been  essentially  tiniform 
throughottt  the  whole  course  of  the  geosere. 
Prom  these  two  aatomptions  naturally  fbUowi 
a  third  to  the  effMt  that  the  i^spooees  of  aoi- 
mals  and  man  to  climate  and  to  reffetntion, 
both  as  individuals  and  in  groups,  have  re- 
mained more  or  lees  identical  throughout  geo- 
logical time.  As  a  conaequenoe  of  Darwin's 
work,  this  has  lonp  been  accepted  for  the  indi- 
vidual, but  as  to  the  oonimniiity  it  Ptill  awaits 
detailed  coitfirmation  by  the  new  methods  of 
■oeeotogy.  Fnrthar,  if  all  these  be  aoeeirtad 
as  necessary  working  hypotheses,  it  is  evi- 
dent that  what  is  true  of  the  parts  must  bo 
true  of  the  whole  plexus  of  geological  causes 
and  hioIosMsl  lesponses  in  tibe  peat" 

Tile  attempt  is  then  made  to  trace  die  sno> 
ee<?sion8  through  the  various  g-eologrlcnl  eras 
with  their  shifting  climates  and  climaxes. 
Sut  here  again  the  dtilails  are  no  numerous 
and  BO  many  biological  prine^pUs  are  infolved 
that  ovOj  fnt-hand  eiamfostion  of  these 
chapter.*?  oan  frive  the  reader  an  adequate  con- 
ception of  the  matter  handled  in  this  way.  In 
pesaing  it  ia  intensting  to  note  that  Oleinsnti 
has  used  vegetation  zatiber  than  animal  life 
aa  the  basie  for  the  neogniti<m  of  eras  of  the 


geol<«ical  record,  Bomewhat  after  the  fivduoB 

of  Saportn  (1881).  Thus  we  read:  Eophjtit^ 
Paleophytic»  Mesophytic,  Cenoi^iytio. 

These  latter  ohapten  duniU  be  paztienlarly 
aqggeetive  and  stimulating  to  the  animal  eool* 
ogist  and  the  paleo-ecologist  as  well  as  to 
others  with  an  interest  in  the  phenomena  of 
living  thing  of  past  ages. 

The  bibliogra^iy  of  nearly  a  thousand  titles^ 
the  most  of  which  have  been  abstracted  OT 
noted  somewhere  in  the  text,  is  still  another 
valuable  part  of  the  book.  This  is  probably 
tiie  most  nearly  oomplete  edUsetioa  of  tifles 
on  suooeasion  and  reilatsd  phenomena  avail- 
able. 

It  may  be  said,  after  securing  a  bird's-eye 
view  of  the  book  aa  a  wholo,  that  GIenients% 
monograph  pwasnts  an  invaluable  summary 
of  our  knowledge  of  plant  succession  and  that 
it  must  become  at  once  the  indispensable 
fefisienoe  and  guide  for  the  efendent  of  mge- 
tatiTo  ejdes  in  all  parts  of  the  world. 

IUtimiid  J.  Pool 
Tan  TOiCTsaaiCT  op  Nw leri 

SPECIAL  ARTICLES 
RSCBMT  INVESTIGATIONS  OF  TRACTIVE  RE- 
UirAKCM  TO  KOTOK  TMJCn  ON 
SOADS  AND  PAVEMENTS 

An  experimental  investigation  was  carried 
on  in  the  research  division  of  the  electrical 
engineering  department  at  the  Uassaehusetts 
Institate  of  Technology,  during  the  year 

1915,  under  a  fund  contributed  for  researches 
on  motor  truck.*?,  for  the  purpose  of  dotormin- 
ing  the  tractive  resistance  of  a  motor  delivery 
wagon  irith  four  wfaeda  and  sdtd  mbber 
tires  on  various  level  urban  roads  and  pave- 
ments. The  complete  report  on  this  research 
was  published  in  the  Proceedings  of  the  Amer- 
ican InsHMe  of  Electrical  SngineerM,  Jun^ 

i9ie. 

By  "  traotive  resistanoe''  is  meant  the  hori- 
zontal force  necessary  to  apply  to  the  truck 
in  order  to  keep  it  at  a  constant  si>eed  in  still 
air  after  dednettng  axle  frictions  and  internal- 
menbanism  losses.  It  is^  tiieiefors^  the  r^ 
active  force  offared  by  tin  tmol^  aasomed 
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iiitanially  frictionlees,  in  Ofwmuing  the  road, 
tire  and  Htill-Hir  re-^iotnnces  on  a  level  surface. 
It  may  be  expressed  either  in  pounds  weight 
pv  dunrt  ton  of  total  jiuitiu^  iniMy  ot  &  Ulo" 
gnmn  per  metric  ton,  or  in  par  eant  eqaxv)- 
alent  frrade.  Thus  a  1  per  cent,  equivalent 
grade  tractive  resistance  means  that  a  car 
without  axle  firiotion  or  other  internal  meehan- 
iam  looMS  would  require  to  be  polled  on  a 
level  road  at  a  constant  stated  speed  a  force 
of  20  pound.H  i>or  short  tou  of  2,000  pounds,  in 
order  to  overcome  the  resistance  of  the  tire^, 
road-bed  and  still-air  displaoeKtient.  Thia 
fofoe  would  obviooslj  a«rve  to  propel  the 
mmc  vehicle  ;ip  n  1  per  cent.  {?rade  in  the 
absence  of  tiro,  road-bed,  still-air  and  internal 
friotioiBa>  At  a  givan  spaedt  flunfdnb  Ala 
tractive  resistance  depends  upon  the  wheel, 
the  tire,  and  the  road,  and  also  on  the  air-dia- 
plaoement  resistance  of  the  truck. 

Tlia  trodc  teated  was  a  1,000-Ib.  (460  kg.) 
alactricaDy-proiM^lled  tiolivery  wagoti  aq[uipped 

with  single  solid  rubber  tire?<,  one  on  oaoh  of 
the  four  wheels — the  tire  rating  being  86  in. 
br  91  in.  (M6  mm.  by  68.5  mm.).  The  teita 
wove  mada  bgr  zwaning  the  oar  at,  as  nearly  aa 
poi^sible,  coiistHnnt  measnred  9poo<l,  in  alt^- 
nate  dirfytiona,  over  selected  lengths  of  stand- 
ard roadti  iu  and  near  Boston.  From  the  ob- 
aerved  atorage-battery  outputs  during  these 
runs,  the  corresponding  tractive  reel  stances 
were  evnlnated  after  correcting  for  all  losses 
intmial  to  the  truck  mechanism,  wind  losses, 
grade  and  ineidental  aeeelerationa.  The  in- 
ternal loB^e^l  of  the  truck  meohinim  frou 
battery  terminals  to  wheel  spokes  were  deter- 
mined from  laboratory  t^ts  with  the  car 
raised  from  the  gronnd  on  jaeks,  and  by  driv* 
ing  tsated  dynamoa  from  the  tear  wlwela. 

The  following  is  a  summary  of  the  results 
obtained  as  applying  to  urban  roads  with  this 
truck  between  the  speed  limits  of  from  13  to 
86  km.  per  lumr  (8  to  16.S  nuleB  pw  lioav). 

1.  The  ofOMkll  eOeiflDoy  of  the  teat^tmdr 
mechanism  between  battery  terminals  and 
rear-whot'l  treads  rcac}u><l  a  maximum  value 
of  about  78  per  cent.,  under  the  most  favor- 
able eonditiona. 

&  The  nechanioal  efficiency  of  tranamis- 


sion  from  motor  shaft  to  rear-wheel  treads,  for 
the  truck  tested,  shaft-driven  through  a 
Hiugle-reduction  worm  gear,  was  found  as 
high  as  90  per  esuk 

Z.  Under  Ihm  eonditions  of  these  tests,  the 
tractive  resistance  on  level  roads,  in  the  ab- 
sence of  wind,  is  composed  of  (a)  displace- 
ment resistance,  (&)  impact  resistance  and 
<o)  air  Maktanea 

By  "displacement  resistance"  is  meant 
that  portion  of  the  tractive  resistance  which 
depends  on  the  lack  of  resilirace  of  a  smooth 
road  anrfisee  and  of  the  wheci'^tira  matsrisi; 
{.  e.,  on  the  energy  losses  due  to  inelastic  dis- 
placement of  tire  and  road-surface  materials. 

By  "impact  resistance"  is  meant  that  por- 
ttoB  of  the  tractive  reaiatanoe  vhich  ihnMHiiii 
on  the  lack  of  smoothness  of  the  road  anrface, 
and  which  is  due  to  the  impacts  given  to  the 
moving  vehicle  by  the  irregularities  of  the 
road. 

By  "air  rseiatance**  is  meant  that  pottiM 

of  the  tractive  resistance  due  to  air  pressure 
on  the  moving  v^icle  necessary  to  displace 
the  air  in  the  absence  of  iHnd. 

4.  Tim  displaoement  resistance  varied  from 
0.«r>  per  cent  f^n'Tivalent  grade,  for  a  hard 
smooth  asphalt  or  bituminous  concrete,  to  1.6 
per  cent,  for  a  very  soft  tar-macadam  road, 
and  was  practicaEy  oomstant,  for  all  speedi 
considered,  on  any  given  road. 

5.  The  impai^t  resistance  increases  with  the 
velocity,  with  the  total  weight  of  vehicle,  a  ad 
with  inereasinff  road-anrflMM  Tougfanoas.  Im 
Hieae  testa,  the  impact  reaiatanoe  of  good 
asphalt  or  bithulithic  or  other  smooth  pav^ 
ment,  was  practically  negligibly  and  reaped 
ito  highest  Tiloes  (about  16  per  oent.  eqmt^ 
aknt  grade  at  a  speed  of  90  km.  per  hr.  (13.4 
miles  per  hr.)  on  granite-block  roads  with  ^and 
filled  joints,  and  on  badly  worn  macadam 
pavements.  The  rate  of  increase  of  impact 
resistance  with  speed  was  most  marked  on  tte 
roughest  roads. 

fl.  At  the  veliicle  ?pix?d  of  20  hm.  (12.4 
miles)  j>or  hour,  the  air  resistance  for  the 
vehicle  tested,  ai^sumed  to  be  dependent  only 
on  the  speed,  was  xongUjr  ail  per  eent  vpof 
alent  grade;  *.  «.>  firom  4  per  oent  of  Hi*  hi^ 
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est,  to  12.5  per  oent.  of  fba  loww!*  total  tno- 

tive  resistance. 

7.  The  foUowing  urban  pavementa  are  cuu- 
iBcratod  in  the  ofder  of  their  desirability  for 
vehieb  operfttkm  from  flie  point  of  Tiew  of 

tractire  resistajK^e  at  20  km.  (12.4  miles) 
per  hr.,  as  found  in  thia  investigation.  (1) 
aspbalt,  (2)  wood  block,  (S)  hard  smooth 
ttumndtwn,  (4)  Inidc  bloel^  (5)  gnmite  Uodi 
with  cement-filled  joints,  (6)  cinder,  (7) 
jn-QTel,  (8)  gnmite  blook  with  aand-fiUed 
joints. 

&  The  eqpnvelent  grade  at  M  kn.  (19^ 

aiiles)  per  hr.  of  a  badly  worn  city  macadam 
road,  was  found  to  be  nearly  throo  times  aa 
great  as  that  of  the  best  asphalt  road  tested. 
Tlua  meani,  at  thIa  Qeed»  a  eonawmption  of 
ene>u  at  wheel  treads,  of  nearly  three  timaa 
a?  much  on  lovol  poor  maoadam  roads  as  on 
good  lerel  asphalt  roads. 

9.  InONaeing  the  gross  wd^t  of  flw  Tehide 
hr  19  P«  aanL  throni^  load,  was  found  to 
hnre  no  cflFect  on  tractiTC  resistance  within  the 
obsenred  speed  limits  for  smooth  roads  iu  good 
condition  I  but  on  rongh  road^  a  distinct  in- 
crease in  tractive  resiatanoe  with  this  extra 
weight  was  observed. 

10.  The  presence  of  a  Inycr  of  dust,  say  one 
cm.  thick,  on  a  fair  macadam  road,  was  found 
to  inersaae  the  equiTalent  grade  <^  tnwtive 
resistance,  at  a  speed  of  20  mil^i  (19.4  fan.) 
per  hr.,  from  1.17  to  1.32  per  cent. 

11.  A  freshly  tarred  and  therefore  very  soft 
tarmaeadam  road  was  fotmd  to  have  an  in- 
creased traotiTe  resistance  equivalent  grade, 
at  substantially  all  touted  speeds,  of  about 
OJi  per  cent.  The  tire«  in  this  case  sank 
ahout  0.8  nush  (2  cm.)  into  the  road-bed*  the 
gross  car  weight  being  2,140  kg.  (4^710  Ih.). 

12.  The  total  range  of  traotlfo  resistance 
equivalent  grade  coverai  in  tlie  to-sts,  was 
from  0.83  per  cent,  on  the  best  asphalt  road, 
a*  loweat  spaed,  to  S.7  per  oent  on  the  woiat 
xnacadam  roa^  at  nearly  the  highest  speed. 

18.  The  restults  indicnte,  as  has  already 
hemx  pointed  out  by  other  observers,  the  im- 
portanee  of  oonatmcting  and  maintaining 
smooth,  hard  and  dean  roads,  from  the  point 
of  view  etf  tractive  resutanoek  Iiow  traeti'TV 


xeaiatanee  neana  small  gaatdine  consumption 

for  gasoline  trucks,  and  a  reduced  electricity 
expense  or  greater  daily  mileage  with  electric 
tmoks* 

14»  Odier  problons  which  am  of  praotioal 

iinjKjrUmce  to  vehicle  designers  and  operators, 
and  which  require  further  investigation  are 
the  following: 

(a)  Traetiva  resistanoea  on  oonntry  roads. 

(b)  Tractive  resistanoea  tO  Vflbioka  witii  difler* 

ent  wheel  tires. 

(c)  Tractive  resistances  of  urban  roads  at  low 

apeeds  htm  0  to  10  milea  per  honr  (10 
km.  per  hr.). 

(d)  Tractive  reptstanees  at  speeds  higher  than 

15  miles  per  hour  (24  km.  per  hr.). 

(e)  Traotiw  rsaiatanoaB  for  hi^-capadty 

trucks. 

15.  The  results  ^  f  (ho  tests  here  reported 
have  been  found  to  be  in  substantial  agree- 
ment with  thoee  obtained  by  otiier  observna 
emfdoying  eomeiriiat  different  methods;  but 
the  analysts  of  tractive  resistance  intr>  its 
components  here  presented  appears  to  be  new, 
and  is  recommended  for  use  in  similar  inves- 
tigationa  or  testa. 

16.  The  writers  are  indelited  to  IMr.  Thomas 
A.  Edison  and  also  to  tlie  Gould  Storage 
Battery  Co.  for  funds  by  which  the  research 
waa  made  posaibk.         A.  X.  KsmmiAT, 

O.  R,  ScHUBia 
MAaaaoBUsarrs  iMsnTOTB  or  TaoHNOMer, 


SOCIETIES  AND  ACADFMTFS 
THE  BIOLOGICAL  SOCIETY  OF  WASHINGTON 

Ths  8«M  msetfaig  of  the  soeiely  WS8  bdd  in  Ibe 

ioarinlil.  hall  of  the  Cosmos  Club,  Saturday,  Jan- 
nary  13,  1917,  called  to  order  by  Presidsat  Bay  at 
8  P.M.,  yritb  45  persons  in  attendance. 

Oti  rocoinminidntioa  Of  fhs  council  Dr  Qeorge  W, 
Field,  Biologieal  SorMy,  was  ebsfesd  to  mAbst- 
ship. 

Prsridsot  Hay  saiBoaneed  tlia  memberdiip  of  die 
Pnblieation  Committee;  C.  W.  Richmonil,  J.  H. 
Riley,  ^ed  Dearborn,  W.  L.  McAtee;  and  the  mem- 
beiiUp  ef  the  eowimHtse  en  somwimilsatleBe;  Wau 
Pabiicr,  Alex.  Wetauie,  B.  B.  Ookar»  Zfe  O.  Hswanlf 
A.  &  Uitcheock. 

trader  the  haadlag  of  brief  aotas  W.  L.  VaAlae 
fft^  aiy»,  WetBOie  saDed  altsntlOB  to  the  pMme 
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of  white-winged  eronbills  in  the  vidnitj  of  Wash- 
ington, eonstitating  the  second  aathentie  record  of 
this  species  in  the  District  fauna.  The  first  sped* 
men  was  seen  by  Mr.  MoAtee  on  December  10, 
1916,  5a  a  flock  of  American  crossbills.  Later  other 
specimens  were  seen  on  December  24,  27  and  30,  as 
flia^  birds  and  alao  in  flodn,  Mr.  WaftaMm  kftfteff 
ficcn  as  many  m  forty  birds  togt^ther. 

In  contrast  to  tiiia  unusual  northern  visitor  Mr. 
HeAtee  raentioiMd  tiie  Hngerisg  of  ■mnflMr  bfardf, 
having  noted  a  C:ipe  May  warbler  on  December  6, 
and  a  bluogray  gnateatcher  about  two  weeka  ago. 
He  also  mentioned  haviog  foond  a  b«K  tnrlli  Ml 
and  active  on  Januaiy  7*  1917. 

Mr.  E.  A.  GoMinan  mnntiuned  the  reported  oe- 
curreuce  of  Hadaonian  ciuckadeee  in  the  vicinity 
of  Now  York  Glt7  and  Borton. 

Mr.  K.  R.  TTitchcock  called  attention  to  the  un- 
usual precautions  that  were  being  taken  in  the  care 
of  «he  Iwrboiinm  of  fho  BritUh  IfDMBDi. 

Tho  ngolu  pmgnin  ma  faDom: 

Some  European  EayoriMiMO  «Mh  JMomolOffMo; 
L.  O.  HOWAID. 

Uodor  fbo  abovo  tMo  Dr.  Howoxd  nod  flino 

short  papers,  entitled  (a)  "Bennee  and  Ben^  Ober- 
thtlr,"  (b)  "An  Entomological  Trip  to  the 
Crimea,"  and  (c)  "The  Episode  of  Theophile 
Gautier,"  all  illustrated  IVltli  lantern  nlides.  In 
the  first  lie  ikscribed  the  personality  of  Ren6  Ober- 
thilr,  one  of  the  great  amateur  collectors  of  in* 
nets  to  Xnropo,  ood  his  boaotlfal  pttoo  ot  Bmumo 
whore  ho  has  a  private  moeeum,  an  eitritordinary 
arboretom,  and  one  of  the  largest  eolleetions  of 
owidds  In  sadstoaea.  H«  spoke  at  aanw  faoffCh  of 

the  very  imjiortant  voluntary  aHHistanco  which  M. 
OborthUr  had  given  the  Bureau  of  Entomology  in 
the  ooOooUoB  and  importatian  of  the  parasltea  of 
tho  gipsy  moth  and  the  btoini4>fkd  HMtt  liom 
Europe  into  the  ITnited  States,  and  gave  an  ac- 
count of  au  autauiobile  jouruey  through  Brittany 
oad  Nonnondy  in  the  stunmer  of  1909,  cm  wblok  ho 
was  accompanied  by  M.  Oberthflr  and  by  Paul 
Marehal,  of  the  Station  Entomologique  de  Paris. 

In  fbo  soooad  poiw  ho  dsoeiibed  •  joomajr  tttn 
Budapest  throu^'h  Ivemburg  to  Kiow  in  1907,  tho 
QBtabliahment  of  au  experimental  station  at  Kiew 
OBdor  fho  dixoetiOB  of  Professor  Waldenor  Pospie- 
low,  of  the  University  of  Kiew,  of  the  journey 
thence  to  Sebaatopol,  Bfichtis^frai  and  Simferopol; 
of  the  r^ional  museum  at  ti>e  latter  plai:e  under 
^  eboiigs  of  Profssior  ffigismond  MohriMshy,  sod 
of  the  excellent  -work  in  economic  entomolog^y  done 
by  Professor  Mokshetakj  in  the  Crimea.  Se  also 
tho  old  polMS  of  fho  Khaa  of  tho 


Crimea  at  Bachtisseroi  and  tto 
laboratoiy  at  Sebastopol. 
In  fho  oooehiding  episodo  ho  doMrlbod  his  per 

sonal  o^pttknoM  ia  1910  and  191S  with  Theophile 
n  an  tier,  one  of  th©  most  stieeessful  rose-g^rowers  of 
France,  at  Augiera,  a  man  of  the  simplest  appear- 
ance and  habits  but  of  the  ki^est  standing  in  hor- 
ticultural circles  oad  ob  OJbisr  of  tho  oidK  of 
M&ite  Affrimlt. 

Becent  Additioiu  to  tA«  List  of  North  Ameriem 
Btr6»:  JL  G.  OmoBOUM. 

Dr.  Oberhnl^er  taid  that  the  period  from  1910  to 
1916,  indumvo,  was  one  of  great  omithologiflsi  sO' 
tlvftj.  l>uring  this  poriod  fiJIjr  lt6  opodos  obI 
subspecies  were  added  to  tto  ttlf  of  birds  knovn 
from  North  America.  Most  of  these  additions  n- 
snlted  from  the  description  of  new  subspecies  or 
the  revlfBl  o(  hittorto  uarseo^ilaod  forms,  wlud 
together  amount  to  over  100,  amon^  tho  most  in- 
teresting being  five  new  subspecies  from  New- 


from  North  Anjcrlca  during  this  time :  JEstreMa 
Otthov  from  tlie  Benauda  Islands,  and  a  reraarkabk 
new  gon,  alUad  to  Zoros  oa^forntaii^  eaOod  Lam 
thayeri,  from  EUesmere  Land.  Also  a  number  of 
extra  limital  forms  were  for  the  first  time  ^teeted 
irlthfs  oar  boondaries,  among  the  most  notable  of 
which  nii^ht  bo  mentioned  Puffiniu  cameipes  taken 
in  California;  Tntanus  totanus  from  Greenland; 
Calliope  ctdiiope  c<mt»chatkenti«  and  Hypcxxnl^r 
nutUmg,  both  frooi  Kiaka  Island,  Alaska;  Ifynm 
ferina,  Marita  fvUguhi,  Clangula  dai\r}uTa  dar,. 
gvia,  Vryptoglam  fvmerea  funerea,  Coecothanttet 
coooeihamtiM  fapoiiihiiMp  and  FHoffOkt  mumUfrkh 
(liJla,  all  from  the  Pribilof  Islands;  rucihrHit^i 
biUumensis  from  Florida;  Ft$r0€it«iidon  fvlva  pol- 
Kda  fhn  Tsonw;  and  Twrmmm  m^meMvm 


The  FottU  Seacow  of  Jlaryland:  Wm.  Paliucr. 

Mr  Palmer  exhibited  the  flfth  thoracic  noura! 
arch  of  a  &ireaiau  which  was  shown  to  be  oniLke 
thai  of  tho  moaotoa  oad  to  ogno  aboolii(«lr,  «>■ 
cept  in  sure,  with  a  similar  bone  of  Stetler's  fp3- 
oow  {Hj/drodamaiia)  from  Bering  Sea.  The  speci- 
men wao  fooad,  freshly  fallen,  under  a  eliif  of  tt» 
Oalvert  ICocene  on  the  western  shoco  of  Marj- 
land.  It  ws«  snggested  that  the  spedes  was 
ing  during  the  period  ft^owing  the  first  erosion 
of  tho  Cretaceous  oad  tho  deposition  of  the  Eoeeos 
as  all  the  specimens  so  far  found  in  the  Mioeeae 
were  clearly  redepoaits  from  au  earlier  age. 

M.  W.  LtoNj  JSr, 
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FOOD  VALUES' 

Suspicion  often  attaches  the  value  of  the 
reconuuendations  of  the  laboratory  experi- 
nMutaliBt  and  this  zMotion  may  Iw  mors  or 
hm  mil  fnondad.  In  a  ddightfnl  oddnn 
to  medical  students  Simon  Flexner  r^senUy 
warned  his  audience  not  to  think  of  pomir!? 
to  him  for  medical  treatment.  A  general 
of  the  United  States  Army  told  me  only 
yoBtwday  that  ft  profaaior  might  ho  able  to 
hold  hia  atudentB  to  a  (M)mplete  ezamina* 
tion  upon  tho  subject  of  the  Thirty  Years' 
"War,  mark  each  student  in  accordance  with 
his  desert.*?,  and  yet  the  professor  might  be 
of  the  type  who  would  get  lost  in  his  own 
haek  yard.  Sack  a  danger  beaeto  the  path 
of  him  who  wonid  speak  upon  the  aabjeet 
asisigned  to  me  to-night.  It  appears,  how- 
ever, that  seientifie  knowledge  of  nutrition 
has  sufiicieutly  advanced  to  make  it  of 
some  practical  service  to  the  people.  Dr. 
Mendel  and  I  would  not  be  apeaking  to- 
gether here  to-night  did  we  not  fed  that  we 
had  mps.<!ages  to  tleliver,  and  yet  it  must  be 
evident  that  in  this  country  sucli  messages 
are  merely  personal  opinions  susceptible  to 
diallenge  and  ttat  they  eany  little  weight 
with  the  eommnnity. 

Many  are  familiar  with  the  report  of  the 
Eltzbacher  Commission  which  concerned 
Itself  with  tlie  food  situation  in  Germany  at 
the  outbreak  oi  the  war.  The  couimission 
was  intended  to  bridge  the  ehasm  between 
hidpleaB  specialization  and  enpeifleial  yet" 
aatility.  Fifteen  of  the  foremost  scientific 
men  of  the  land  approved  the  report  Arts- 
takes}  were  made,  such  as  overestimates  of 

1  Address  delivered  before  the  Home  Economics 
Auoeiation  and  the  Society  of  Chemical  Industry, 
Mnvh  ta,  »17» 
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the  food  available  and  nndereatiniaties  of  the 

food  required  by  women  who  took  up  the 
work  (;f  men  and  underestimates  of  the  food 
required  dnring'  adolescence.  The  American 
ixiT^tigations  oi!  Da  Bois  and  of  G^phart, 
which,  demonstrated  tlte  inereaaed  food  re- 
qviiemmit  of  grofring  boys,  irara  not  there 
available,  and  Uie  increase  in  the  ratioua 
for  such  children  was  not  made  in  Qeimany 
or  in  Bdf^iiim  uJitil  October,  1916. 

It  was  mifortuuate  that  the  carrying  out 
of  tb»  reeonimendationa  of  the  Eltabadier 
Gommission  waa  left  to  politieianay  faim* 
ens  and  middlemen.  The  scientists  of  the 
countr}^  were  not  represented  and  the  re- 
sult was  chaos. 

Dr.  Alonzo  E.  Taylor  has  recently  pub- 
liahed  a  very  complete  aoeonnt  regarding 
Ae  food  anpply  of  blockaded  Germany. 
He  points  ont  the  fact  that,  in  spite  of  all 
exhortations  and  of  all  regulations,  it  ia  the 
farmer's  wife  who  gets  the  egg. 

In  a  pamphlet  published  in  June,  1916, 
Babnw  deeeribed  haw  the  prieea  of  food- 
stuffs  had  been  eikormuusly  increased  by  the 
middlemen.  The  price  of  meat  and  of  egjjs 
doubled  in  a  month  arid  thh  happened,  of 
course,  without  any  regard  lo  the  cost  of 
produetion.  Bubner  frankly  states  that 
tiie  Intt  fat  gain  produced  oondittoma  wbieh 
had  no  r^^d  to  the  politilcal  conditions  of 
the  country  and  that  the  efforts  to  eontrol 
prices  since  August,  ]!)14,  had  been  with- 
out results.  Bread  iu  Germauy  wa:^  ra- 
tioned and  only  half  the  qoantity  nsnally 
taken  in  peace  time  was  allotted.  Thia  rep- 
resented the  omission  of  twenty  per  cent,  of 
the  usual  ration.  Meat  and  milk  were 
scarce  and  expensive  and  in  some  cities 
were  unobtainable.  Green  vegetables,  as  a 
source  of  nourishment,  were  as  expooi^e  as 
meat,  and  potatoes  were  also  scarce.  Con- 
ditions were  such  that  in  some  cities  the  in- 
habitants received  only  a  third  of  the  usual 
food  supply.  The  farmer  continued  to  live 
as  had  been  his  won^  whereas  the  urban 


dweller  snftimd.  Families  dependent  upea 

tlie  earnings  of  a  physician,  for  example, 
suffered  acutely  not  only  through  tlie  with- 
drawal of  the  income  of  the  man  who  was 
ia  tlie  army,  but  also  from  the  high  food 
prieea.  The  hand  of  the  food  dictator  wu 
restrained  on  aeoonnt  of  a  thousand  oIk 
stacles  put  in  his  way  througb  fiiiUlts  in* 
herent  in  human  fhnracter. 

It  may  appear  a  contradiction  of  terms  to 
hear  in  the  same  breath  that  there  is  a 
shortage  of  food  iu  Gemnany  and  yet  thst 
the  people  are  not  starving.  This  is  due  to 
the  fact  that  in  extreme  cases  of  under- 
nutrition it  is  possible  to  reduce  the  re- 
quirement of  food  to  only  forty  per  cent, 
of  its  former  level  The  under-novirished 
and  esMciated  may,  thwefbre,  live  oil  mneh 
less  food  than  those  who  are  weU  fed  and 
are  up  to  normal  weiglit. 

The  popular  idea  that  "most  people  eat 
too  much,"  which  one  hears  expressed  in 
conunon  table  talk,  is  n«^  true.  People  who 
do  not  change  in  weight  eait  jtut  enougli  t» 
maintain  the  conditiofi  in  whitth  they  have 
established  themselvc!?.  They  may,  how- 
ever, lose  thfir  surplus  fatl^y  tissue  by  re- 
stricting their  diet. 

Another  popular  formula  which  has  ben 
elevated  to  the  hmght  of  dogma  is,  "it  is 
not  what  you  eat  but  what  you  digest  that 
is  of  importance."  Sinee  the  normal  per- 
son very  completely  digests  all  the  common 
food-stufls,  there  in  little  to  couceru  one  in 
this  saying.  Bepeated  ignorantly  from 
mouth  to  mouth,  such  a  remark,  even 
though  true,  cornea  to  cloak  many  dietetic 
absurdities. 

An  English  scientific  commission,  of 
which  Qowland  Hopkins,  Noel  Paton  and 
others  were  members,  pid>llshed  on  Fbb* 
niary  1  of  tilia  year  a  report  of  Britkh 
food  conditions.  They  found  that  durin? 
the  five  years  preee<ling  the  war  the  aver- 
age annual  consumption  of  food  in  Great 
Britain  amounted  to  the  equivalent  ol  51 
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million  miliiou  calories,  or  3,091  calories 
per  person  per  day.  They  aasmne  that  tlie 
food  reqiiirenuiit  of  100  men,  women  and 
ohildien  is  the  same  as  tbat  of  77  "men." 
Therefore  each  "man"  received  4,000  ca- 
iories  daily  in  a  diet  containing  113  grains 
of  protein,  571  grams  of  carbohydrate  and 
130  grams  of  fat 

The  distribatum  of  this  food  fool  for  the 
Biitiah  nation  appeaxs  in  fhe  foUowing 
tahle: 

TABLE  SUOWINO  ANNUAL  YIELD  Or  OALO:;i>'S  OF  THl 

GBm  CIU8818  or  TOOD-tfSXSm  UX  THS  YXAM 
IMM^U  ni  OnUV  BBITiJH 

XRf>rKy  VikUiP  In  Mil-  FUCII 

Cereak   17,712,000  34.7 

Heat    8,890,000  17.4 

Daily  produce  (including 

lard  and  margarin)  .  8,283,000  l&S 
Sugar   (including  eoeo* 

ami  chocolate)    6,633,000  13.0 

Vegctabloa   4,812,000  9.4 

Cctr  ju'i;:  aod  farm  ptod- 

uata   2,655,000  5.2 

Vniit    1,077,000  2.1 

  531,000  1.0 

Poaltar,  MDHL  gaoM  sad 

rabbita    ■i'^\ooo  0.9 

5i,uUi,000  99^9 

The  commission  points  out  that  30.8  per 
cent,  of  the  energy  in  the  diet  of  the  people 
is  derived  from  wheat  Meat  yielded  17.4 
per  oent ;  mgar,  18.  The  three  fdod-stoffli 
together  yielded  61  per  oent  of  the  total 
energy  in  the  diet.  Dairy  prodncts  and 
vegetables  furnished  25  per  cent.,  and  all 
the  rest  of  the  food  13.4  per  cent,  of  the 
total  energy. 

The  oommission  emphasises  the  faet  that 
if  the  workers  do  not  get  enough  to  eat 
they  ean  not  do  the  same  amount  of  work; 
that  a  man  may  by  grit  and  phick  work 
hard  on  a  low  ration,  but  lie  is  livings  on 
himself  and  soon  his  work  will  fail.  Stress 
is  hdd  apon  the  fMt  that  "In  baying  food 
the  laboring  popolation  is  bnying  emng^" 
and  that  ''a  slight  rednetikm  of  food  below 
the  ncees.«;ary  amount  eanses  a  large  diminn- 
tion  in  the  working  efficiency  of  the  indi- 
vidual."  Thus,  the  troops  in  the  field  re- 
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eeive  4,300  to  4,600  calories  because  they 
mnst  aooomplidi  hard  work  and  are  much 
oqposed  to  edd.  Dr.  Mnrlin  has  ealcnlated 
that  the  ''garrison  ration"  of  the  United 
States  Army  contains  4,400  calories,  while 
the  "field  ration"  contains  only  3,800. 

The  food  controller  of  Great  Britain  on 
February  1,  1917,  aaked  the  population  to 
vohmtaxily  restrict  the  eonsnmption  of 
flonr,  moA  and  sngar  to  a  measured  qnan* 
tity  of  these  materials  per  week.  This 
ration  would  yield  about  1.750  calories  per 
"man"  daily  and  leave  the  individual  to 
supply  an  equal  quantity  from  other  avail- 
aUe  soureesL  The  indiiddaal  aUotment  for 
eaeh  individual  eaeh  week  is  8  lbs.  floor, 
2i  lbs.  meat  and  2  lb.  of  sngar.  The  distri- 
bution per  "man"  appears  in  the  follow- 
ing table: 


aASioai  iw ' '  UAK, ' '  .vDvisED  BY  BsmsH  ffooD  ooir* 
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Food  per  Week. 

Foodl'per  B«r 

OruM 

Ckto- 
urn 

Pro- 
tetn 
nramt 

C«rb»- 
Omna 

Pat 

Meat,  H   .,, 

Sugar,  1.   

9.1 
7.6 
2.3 

258 
216 
66 

939 
540 
267 

29 
41 

194 

65 
259 

3 
40 

~  ToUl...".." 

1,746 

~70~ 

This  allotment  ensnres  a  saf^  protein 

ration. 

Valuable  data  are  given  for  the  relative 
cost  of  production  of  milk  and  various 
meats.  Thus,  2.9  pounds  of  "starch 
eqnivBleat"  in  the  fodder  wiU  prodnoe 
miU:  oontsining  1,000  calories  Three 
pounds  of  starch  equivalent  are  required 
to  produce  1,000  calories  of  pig  n-eat  an^ 
4.7  pound-s  and  9  pounds,  resper'tivcly,  to 
produce  1,000  calorics  in  veal  and  in  beef. 
Dairy  products,  pig  most  and  veal  ass 
therefore  far  cheaper  sonrces  of  protein 
than  is  beef.  The  increased  prodnction  of 
milk  is  highly  dcsira!)Ie.  but  it  is  pointed 
out  that  changes  in  the  condition  of  agri- 
culture take  time. 
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England  has  already  restricted  tilt  area 
of  land  which  can  be  devoted  to  promotion 
of  the  beer  industry.  The  commission 
states  that  repeated  t'xperienee  shows  that 
alcohol  is  unfavorable  to  the  marching 
pow«n  of  troops. 

It  ii  of  Mpeoial  aignmcaiue  that  in  the 
stress  of  war  the  Britiydi  itate  recognijESi 
that  the  laborer,  in  bnying  food  for  him- 
self, is  in  tlie  maiu  bnyiuf?  energj'  to  sup- 
port liimsi  If  as  a  machine.  It  seems  to  be 
the  crying  noed  of  tho  tunea  that  thooo  who 
pnichaao  food  ahall  be  able  to  knoir  what 
food  iMf  what  they  are  getting  for  their 
money,  and  whether  in  iiskin<?  for  bread 
they  are  in  reality  receiving  stones. 

Murliu  was  the  first  to  suggest  that  the 
government  compel  mannfacteiera  to  pliee 
apon  eaoh  ean,  or  paokage,  or  barrel  of 
food  sold,  the  caloric  content  available  as 
food  fuel.  Only  in  this  manner  can  the 
housewife  be  informed  regarding  the  rela- 
tive nutritive  value  of  the  beautiful  pack- 
ages she  fiees  in  the  grocer's  window.  In 
my  judgment  the  time  ia  ripe  for  ;Qila  pvh 
.  eedare^  One  knom,  fitrthnmore,  that  dif- 
ferent proteins  have  different  values,  and 
to  this  knowledqre  Dr.  Mendel  has  eon- 
tributed  not  a  little.  1  wish  to  repeat  what 
I  said  before  the  Washington  Academy  of 
Sdenees  a  year  ago; 

Th*  prateinfl  of  SHWt,  lUb,  eggs  and  nUk  irfn 

replace  body  protein  part  for  part.  Surh  proteins 
maj  be  classified  as  proteins  of  Grade  A.  Gelatin 
haa  practically  no  power  to  r^ilaM  hoAj  protein 
sad  should  be  damnified  aft  protein  of  Grade  2). 
Wheat  contains  a  mixture  of  protein*  o£  Oradee 
A  and  D  in  wliicli  thoee  of  Grade  A  predominate, 
■0  that  wlMSt  may  be  olMiified  ai  eontafaibiff  pro* 
tein  of  Grade  B,  -ivtieroas  from  analogous  reason- 
ing  eorn  may  be  said  to  contain  proteia  of 
Grado  0. 

An  ordinary  dietary  with  a  liberal  allowance  of 
protein  contains  15  per  cent,  of  its  calories  in  that 
foim.  A  eaii  eonttlning  15  per  eont.  of  its  osloriOB 
in  protein  should  have  a  star  ]ilaco<l  with  the  letter 
detenninatifo  of  tlM  grade  of  protein.  For  ex- 
am^ the  labd  ob  a  oan  of  ««ni  ShonU  wadf 
**TUb  «aa  aaatahui «  oakiriM^  oC  whlA  y  p«r  oant. 


are  in  protein  of  Grade  C. "  A  further  desirable 
■tatoment  would  be  as  to  whether  the  food-staff 
■old  eontiiafld  tho  astanl  sriiieral  eoBstttiMBfi 
from  the  organic  source  from  which  it  was  derived. 

I  have  repeatedly  emphasised  the  desirability 
that  the  government  should  give  this  infonnatioa 
^M'h  regard  to  all  food-stuifs  sold  in  packages, 
The  deteniiination  of  the  heat  of  combustion  of  a 
dried  sample  of  food  takes  Afteea  miautos.  Prob- 
ably fhns  hous  wooU  sofles  to  aMikis  a  aiaplsls 
analysis  by  a  govrrnTnfnt  expert.  The  manufac- 
turer should  send  his  sample  esn  to  the  Bureau  of 
Ohsnistiy  at  WasMngtim,  daelaring  ttiai  to  1m  Us 
standard  and  requesting  information  regarding  his 
JabsL  He  should  pigr  for  this  fp'ti'jTW  as  a  pats« 
too  poji  for  his  p«l«Bt  If  at  «i7  thBB  a*  goif>> 
enuaeat  dioold  flad  tho  manufacturer  telling  ca 
the  market  a  material  of  different  character  *>ian 
the  standard  deposited  with  the  governmeut,  the 
aaanfaBtaMr  Aoald  be  hmtOj  tmA 

It  aeema  that  theae  doetrin«  might  be 
powerfully  forwarded  at  the  prewnt  time, 

I  believe  that  they  are  sound  doctrines, 
potent  for  ftcconiplishing  immeasurable 
good,  it  has  pa.ssed  unnoticed  that  (hiring 
the  current  year  the  cereal  products,  such 
as  wheat  floor,  oatmeal,  hominy  and  riee, 
are  all  Mlling  oa  the  batia  of  the  lame  vahie 
per  thooaand  calories.  The  world'a  neeee- 
sity  has  caused  this. 

A  year  ago  1  prepared  a  table  represcut- 
iug  the  cost  of  2,500  calories  in  varions 
fooda  and  a  eompariaon  of  the  eoet  of  these 
tcHiaj  is  preeented  in  the  following  taUe: 


WK1GHT8  or  VA8I0U8  FOODS  NECX88AKY  TO  TUSKISa 

B,600  osLoeiM  ana  oser  av  Ola*  smer  aim 

BSCOVn  AVES'tTE,  KETV  TOHK  CrTT 

(A  nan  of  sedentary  occupation  reqiures  2^500 
oikites  daOf.) 
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EtptnumtB  from  my  libontoiy  with 
P.  J.  Andertmi  have  recently  demonstrated 
that  the  same  amount  of  energy  is  used  by 
a  dog  in  running  three  miles  in  an  hour 
whether  the  work  be  done  eighteen  hours 
after  food  ingeetion,  that  ia  to  aay,  after 
the  food  has  been  digeated  and  abaorbed, 
or  whether  it  is  done  Inunediatdj  after 
the  ingestion  of  glneose  in  large  quan- 
tity. If,  however,  meat  in  large  quantity 
is  given,  the  extra  heat  production  follow- 
ing upon  work  amonnta  not  only  to  the 
qnantitj  demanded  for  tho  wocic  aeoom* 
plished,  bnt  also  there  is  added  the  con- 
siderable quantity  of  heat  produced  by 
the  stimulation  of  metabolism  through  the 
substances  formed  in  the  breakdown  of 
protein,  lleat^  theiefore,  la  not  the  great 
provider  oi  energy  for  the  aeeomplishment 
of  mechanical  work,  but  rather  carbo- 
hydrate food,  pnoh  as  bread,  macaroni  and 
rice,  all  of  which  are  found  in  the  dinner 
pail  of  the  laborer.  These  furnish  fuel 
without  waste,  fael  for  aoeompliahment  o( 
the  day's  woik.  Fat  nndonbtedfy  behavea 
in  a  similar  fashion,  though  experiments 
to  demonstrate  this  have  not  yet  been  in- 
stituted. Meat  in  quantity  is  not  neces- 
sary for  the  maintenance  of  vigorous  mus- 
enlar  power.  It  is  gratifying  to  the  palate, 
bnt  Chittenden  has  been  jiutified  in  hia 
belief  that  small  ^puoititieB  only  are  essen- 
tial to  repair  thr  wear  and  tear  on  the 
protein  content  of  the  organism. 

Daring  the  recent  rise  in  the  coet  of  food- 
atoflii  I  empiled,  at  the  request  of  an  offleer 
of  the  State  Board  of  Health,  the  foUow- 
log  low'oost  neaflesB  dietary  of  high  calorie 
value  designed  for  a  family  of  five  persons, 
the  father  at  work  and  the  mother  doing 
household  work.  Potatoes,  with  their  valu- 
able alkalino  salts,  imd  to  be  excluded 
from  the  diet  beeanse  of  tiwr  prohibitive 
priee.  The  diete  were  based  on  manuB 
given  in  the  exoeUent  book,  *'Faedlng  the 


Family/'  reoently  pnUidied  by  Mrs.  Haiy 

Swartz  Rose.  The  cost  amounted  to  $1.16 
daily  for  14,400  calories,  or  eight  cents  per 
thousand  calorie^  which  is  not  a  high  priee. 

Low-oosT  mmos  DmrAxr  ov  hioh  irai- 

CmXQT  TiLOB  W€tt  A  VAIOLT  0»  HVB 

PERSONS,   PATITFR   AT  WOBK  AKD 

MOTHER  DOING  IIOUSITHOLD  WORK 

Essentials. — Do  not  buy  meal  until  you 
have  bought  three  quarts  of  milk  a  day. 
Milk  eontains  ▼alnaUe  tissoe-bailding  food, 
Talnd)Ie  aalts  and  invalaable  viUmimt 

which  help  to  sound  health. 

If  you  hvni  hread  remember  that  day-old 
bread  is  much  cheaper  than  freshly  baked 
bread  and  is  just  as  good  a  food. 

The  mtfina  may  be  amaged  aa  foUowa: 

Brealcfast 

Corn  meal  m>uh,>  fried  (-|-  milk  for  ebildren  sad 

eom  tyrap  for  adults). 
Breed  (or  toast). 
Oleomargarin. 
Coffee  (for  adnlts). 
Meiied  ^nam. 
Oniige  Jules  for  bafaj. 

Zewdleoa  or  gsffsr 

VotV.  and  bsaiiii  (besa  emq^  Itar  Touff  4liildfaa)* 
Bread. 

OlssHergiriii. 

Tea  with  BdUc  and  sugar  for  adults. 

Milk  for  yonn^t  chiWren. 

Cereal  coffee  or  cocoa  for  older  children. 

Sttesd  baaaaas  witii  sogar.« 

Dinner 

Lentil  eonp.s 

rirc.o 

Tomuto  catsup. 

*  Or  oatmeal,  or  hominj,  or  farina,  or  buckwheat 
cakes. 

«  Or  creamed  dried  beef  on  toast. 

*  Or  stewed  dried  peachee  or  the  bananas  maj  be 
boOed  ]b  fliai*  Aias. 

S  Or  potato,  or  bean,  or  pea  soup. 
*0r  qwgbettiy  or  maoaroai  (with  eheeae)  or 
Vskad  qittl  peas  wttb  Imsod. 
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Oleomargarin. 

Tea  for  adults. 

link  for  TOQBgwt  ddU. 

Dried  apple  pio  with  cheese  in 
JDxied  apple  mum  ior  otben. 


iiPPBOXniATB  COST  FEB  DAT  AlW  TBX  KOTSmn 
VALUKS  IN  OALORHS  appxab  bklow 


CofTe«  

Tea  

Milk  

Bread..  

Cereal  

Oleotnargarin ... 

Corn-«jrrup  

Sugar...  

Rice  or  inacAfoni  

Dry  Mvy  W.-ins  

Fat  pork  

Dtj  froit  fpmoes)  

Floor,  laro,  et&»  Mr  ]rfe 


«r  odier  aztni., 


2i  onnces 
\  oimce 
3  quart* 
2  pounds 
}  pound 


4< 
U 


10  ounc^ 
I  poond 


1,800 
2,600 

800 
2,600 

660 

460 
1,600 
1,000 
1,000 

325 

1,800 


3 
2 
27 
9 
4 
19 
2 
2 
8 
7 
6 
12 

15 


'14.425'  ]ir, 


As  eheaper  meatii  pork  aauaa^,  braised  chuck 
Hb  of  boefi  Mat  oofl  or  hairing  maj  bo  oddod  If 


This  is  one  method  of  giving  scieutific 
Advioe.  I  believe  that  it  may  be  alao  poe> 
■ibie  to  aneiife  in  oonTenient  loctti<me 

throughout  a  town  groceiy  stores  with 
milk  stations  adjoiuing,  and  that  h^rp 
baskets  may  be  fiX(;hangod  daily,  an  empty 
one  for  a  full  oue,  the  baskets  varying  some- 
what from  day  to  day  but  containing  5,000, 
10,000  or  16,000  ealoiies  of  bane  food  fade. 

We  ate  told  that  Joseph  fed  the  Bgyp- 
tiass  with  grain  stored  during;  seven  years 
of  plenty.  Wlicthcr  the  municipality  of  the 
future  will  purchase  wheat  and  ration 
bread  in  quantities  sufficient  for  its  inhab- 
itaata  ia  a  aeriona  qaeatton.  The  railtoodi 
of  the  country  receive  three  fhonaand  mil- 
lion dollars  for  the  service  whieh  they 
render.  They  must  pay  hi^h  wages  and 
must  not  increase  their  charges  for  what 
they  have  to  selL  The  food  problem  in^ 
Tolvea  a  national  eqwnditore  of  at  leaat 


aiz  tihonimd  mUlioa  doUan  a  year.  The 
food  pfoblem  ia  a  national  pioUeni  ivliieh 
more  ^nelij  affeeta  living  exponaeB  of 

the  very  poor  than  any  other  problem.  The 
raiiroad.s  do  not  enhance  the  eost  of  food 
more  than  four  per  cent,  of  its  total  cost. 
The  ooit  of  food  ia,  aa  haabeui  riunni,iiok 
alwaya  depwdent  v^cai  the  eoat  of  pro- 
duction. The  cost  of  gas  ia  regulated  I17 
the  state  and  yet  the  pa.s  companies  pay 
dividends.  The  cost  of  bread  m?iy  some 
day  be  lowered  by  reducing  the  number  of 
middlenMii  and  hf  aome  aovt  of  atate  eon- 
troL  It  ia  important,  alao,  to  find  aoma 
means  to  inereaae  the  supply  of  milk.  Tide 
might  be  encnnraged  by  a  tax  on  steers  of 
ten  dollars  each,  payable  every  .si.x^  months, 
a  procedure  which  would  enhance  the  price 
of  beef  bat  would  indnoe  tiie  farmers  to 
feed  their  fodder  to  mileh  eowa  or.  to  pigi. 

This  has  brought  me  to  the  point  nbere  I 
started — that  the  professor  may  get  lost  in 
his  own  back  yard.  However,  it  does  seem 
to  me  that  this  is  a  proper  time  for  an 
Ameiiean  eommiarion  to  consider  these  sub- 
jeeta  and  to  report  to  our  government  wlmt 
elemental  advice  tbe  oommiialon  nuglit 
agree  to  give.  Surely,  some  eonsensns  of 
opinion  might  be  arrived  at  by  a  commis- 
sion meeting  in  Chicago  and  composed  of 
Mendel,  Taylor,  MoGoUom,  Polin,  lievene, 
Shmrnan,  Aimaby,  Langworthy  and  Bene- 
dict. This  would  mean  the  submeiganee  of 
tlie  individual  for  the  instant,  in  an  attempt 
at  welfare  work  for  the  nation  at  large.  It 
would  be  an  experiment  worth  trying. 

Ge&saic  husK 

Naw  Took  Qm 


GRAVITY  AND  iSOSTASY 
Theke  has  recently  been  isdiwd  from  the 
govismment  printing  offioe  a  vcdtme  of  IM 
quarto  pages,  known  as  Special  Publication 
N"o.  40  of  the  Co.n^t  and  Oeodetie  Stirrpr, 
bearing  the  title,  InTeetigations  of  Gravity 
and  iMMtanj,"  vrittsn  by  Ifr.  ?nillam  Bowiei 


i^iyuu-cd  by  Google 


AnsL  13, 1917] 


8CIEN0B 


351 


This  volume  is  so  important  to  geodesists  and 
8«o]ovifte  that  tlw  mnamSgxuA  beli«ras  tiiat 

its  appearance  warrants  more  attention  l^an 
merely  a  review  of  the  ordinary  kind  and 
length.  Hence  the  present  article  is  pre- 
Moted.  T!ie  TolimM  is  of  «q>eei«l  intemt 
beeat»e  it  is  based  oa  many  more  obserra- 
tions  of  gravity  than  were  formerly  available 
in  the  G<MWt  and  Geodetic  Surv^,  and  be- 
«aiiae  tito  fitonasimi  of  the  data  is  rnudi  mora 
searching  and  complete  than  aiiTthiiiff  here- 
tofore  published. 

The  last  preceding  publication  on  this  sub- 
jeefe  £roui  tbe  ChMHt  ancl  Oeodeye  Bhwvqt  was 
isBued  in  1919.^  The  condnsions  in  that 
publication  were  based  almost  entirely  upon 
the  124  gravity  stations  in  the  United  States 
and  10  in  Alaska.  In  the  proeont  publication 
eonehntOBS  tn  based  primarily  upon  obBwvA-* 
tions  at  219  stations  in  the?  United  States  and 
are  tested  by  obsen-atinns  at  42  stations  in 
Canada,  73  in  India  and  40  in  other  parts  of 
the  world— 874  stations  in  alL  This  increase 
in  the  number  of  stations  and  of  the  area 
covered  by  them  is  important  beeati?e  the 
reliability  of  the  conclusions  drawn  depends 
npoB  the  eosnpleteiiew  inth  which  effeots 
peculiar  to  a  given  station  or  a  locality  are 
eli:nitiatod,  and  iipon  the  extent  to  which  aup- 
posed  general  laws  are  found  to  be  confirmed 
hf  the  evidenoe  ftmn  widely  separated  anas. 

Vithin  tile  past  four  years  there  has  been 
one  radical  change  in  the  relative  method  of 
observing  gravity  in  the  United  States,  with 
the  half-second  penduliuns,  the  standard 
method  of  the  Ooast  and  Geodetic  Survey* 
Formerly  each  gravis  observer  carried  a  tran- 
sit instrument  -vrith  him  and  determined  tho 
^Tors  of  his  chronometers  on  each  dear  night. 
How  he  deCefminas  the  ehronometar  emra 
by  the  time  signsis  sent  out  from  the  Kaval 
Observatory  at  Washington,  special  studies 
havinfr  shown  that  these  signals  are  of  ample 
accuracy  for  the  purpose.  The  time  and  ex- 
pense neossHxy  fur  ssooring  a  gravity  dster- 
mmntion  at  a  station  is  tihns  materially  re* 

1  "Efleet  of  Toposiapliy  aad  Zsotlatia  OMBp«n<- 

sation  upon  the  Tntensity  of  Gravity^"  bj  "WUUam 
Bowie,  Special  Publication  No.  12. 


duced,  and  the  rapid  increa^  in  the  number 
of  gravity  stations  iriiieh  is  tbe  prime  essen- 
tial of  future  progress  is  facilitated. 

The  most  severe  test  which  may  be  applied 
to  a  theory,  or  a  supposed  understanding  of 
a  cronp  of  Acts,  is  a  test  hy  pndietion.  Suoli 
a  test  has  been  applied  by  the  writer  recently 
to  the  Coast  and  Geodetic  Survey  theories  as 
to  the  intenaity  of  gravity,  including  the 
method  there  used  for  computing  tbe  effects 
of  topography  and  iUStatic  compensation.  In 
the  191-2  gravity  publication  already  referred 
to  (Special  Publication  No.  IS)  tiiere  is  a 
map  of  tiie  "linea  of  equal  anomaly  for  llie 
nev  melliod  of  reduction."  This  map,  based 
upon  194  gravity  stations  in  thf  "Tnited  States, 
may  be  used  in  combination  with  computa- 
tions for  which  the  methods  have  been  fiiUy 
pnMishsd,  to  predict  the  intensity  of  gravity 
at  any  point  in  the  TTnited  States.  Sueli  jtre- 
dictions,  for  95  prravity  stations,  based  on  the 
1912  map  have  been  made  by  the  writer,*  and 
oompared  with  the  obsertatioas  made  after 
1912  at  those  stations.  The  diffsrenoe  of 
prpdiction  and  observation  Trns  le^  than  .02 
dyne  (1/49,000  part)  in  54  out  of  the  95  cases. 
Bneh  a  predietion  may  be  made  in  about  three 
days  by  an  eo^wrt  oompirter  in  Washington  at 
a  cost  to  the  government  of  abont  $25.  On 
the  other  hand  if  a  physicist  undertakes  to 
determine  gravity  in  his  own  IslNnatovy  by  sn 
absolute  method,  past  eipsrisnoe  shows  tiiat 
after  many  woelcs  of  time  and  an  erpendittire, 
including  salaries,  of  many  hundreds  of  dol- 
lars, it  would  be  an  eren  dumos  wheflisr  his 
final  result  would  be  within  .0^  dyne  of  tiie 
truth.  To  reduce  the  prolnible  error  suffi- 
ciently to  be  equal  to  that  of  the  prediction 
which  may  be  made  in  Washingtou  in  three 
dsys  by  a  computer  would  require  the  equiv- 
alent of  months  of  time  by  an  expert  physicist. 

Still  more  accurate  pnxlictiona  are  certainly 
now  possible  by  the  use  of  the  1917  map,  based 
on  961  stations  in  the  United  Btatss  snd 
Canada,  which  is  necessarily  a  decided  im- 
provement for  prediction  pnrxiosea  over  the 

>  The  writer  took  advantage  in  mAkiag  these  pro* 
dSetloBs  of  dstaflsd  eompirtatiflos  wUtli  had  bssa 

made  at  Washington  of  the  effects  of  topogngiby 
maut  iHoiitatift  eoniDMuatioiL  at  thsM  statlans. 
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101S  msp,  wliu&  was  based  on  ISi  slationi 

only. 

Mr.  Bowie's  general  coriflusion  in  regard 
to  isoatasy  in  the  United  States  ia  a3  follows: 

The  group  of  publications  of  the  Coast  and  Geo* 
detic  SurTey  dealing  with  deflectiona  and  gravity 
Taluea  showa  that  isostaaj  exists  in  a  form  nearly 
pccfset  in  fhe  TTnltea  States  ee  » iriule^  elM»  liat 
there  is  nearly  perfect  isostasy  in  areas  which 
form  comparatively  amaU  pereantaj^  of  the  area 
at  Hm  lattn  eeaiitf 

Tlia  abimdant  evidenco  prosentad  aoRports 
this  concluaion  fully.  It  is  importnnt  to  note 
that  a  conclusion  of  this  general  character 
in»  originally  baaed^  not  much  more  than  tea 
yean  ago»  on  a  amall  fraotien  of  lilia  endanoe 

now  flvailaMe  and  that  althouf^h  the  amount 
of  evidence  ha3  increased  RTcatly,  and  the 
evidence  has  been  studied  much  more  in- 
teiu«]7»  Iba  geoard  ooiudiiaioa  haa  ainqplr  bean 
confirmed  abundantly  and  M^tadlj^-Mng 
xnoffifiAfl  only  in  details. 

The  largest  anomaly  noted  in  the  United 
■iaiea  to  date^  at  Seattle^  Waahington,  —Jm 
dyne^  mM  Teeognized  as  a  very  large  anomaly 
aa  early  as  1010.  when  only  89  gravity  stations 
were  available  in  the  United  States.  Since 
that  time  with  an  incfeaae  in  the  nualiar  of 
stations  to  819  it  is  intoreatiiiir  to  note  that 
no  other  anomaly  larger  than  .Or>9  dyne  liaa 
been  fo\ind  in  the  TTnited  Statea.  So  also 
when  the  study  was  extended  to  Canada  (42 
Stations)  the  laigeat  anomaly  there  dfaeofwd 
was  only  — .045,  and  in  India  (T3  stations), 
the  Inrpc^t  discovered  was  —  .078  dyne.  In 
other  parts  of  the  world  only  four  anomalies 
bave  been  fonnd  wbiob  am  laiger  than  that  at 
Seattle.  Badi  of  lliaBe  four  is  on  an  oceanic 
island  or  near  n  steep  continental  .shore.  The 
anomalies  referred  to  in  this  paragraph  are 
ih»  residuals  after  topography  and  isostatie 
compensation  ba>vo  been  taiken  into  acoonnt  in 
the  computation.  The  exlon'-inn  of  the  coni- 
ptitation  of  isostasy.  in  a  form  based  ^ipnn  a 
few  stations  in  a  restricted  area,  to  other  sta- 
tiona  and  to  other  anas,  sbom  an  agicement 
with  1h»  laota  tiliioh  is  subetwtiany  aa  dose 

at  the  new  stations  and  in  the  extended  nrea 
as  at  the  original  stations  in  the  original  area. 
Two  additional  gravity  stations  having  now 


been  ooea^  near  Saatds^  ft  k  «fUant  that 

this  largest  anomaly  in  the  TTnited  States, 
—  .093  dyne,  ia  a  comparativfly  local  matter, 
not  a  characteristic  of  a  large  area.  Tbe 
writer  mdantanda  that  additional  napdn 
liahed  observalionB  "T***""  this  ilniiMMirt 
still  further. 

It  is  evidently  desirable  to  suppUmeot 
stadiaa  ci  gn?ity  nude  by  means  of  slstiimi 
soattflted  iridsly;  tad  aomewhat  nnifonnly, 
over  a  large  area  such  n»  the  TJnite<l  States, 
by  intensive  studies  of  selected  small  areas  in 
which  a  large  nnmber  of  stations  are  oon- 
osmtntod.  The  beginning  of  one  sndi  stodr 
has  been  made  in  the  vicinity  of  TTashin^rtoa, 
D.  C,  where  ob'^rrvntions  have  been  made  &t 
seven  stations  withm  twenty  miles  of  the 

oapitoL 

Ko  diaeeniiUa  gensfsl  relation  is  fooad  be- 
tween areas  of  recent  erosion  or  recent  depo?i- 
tion,  on  the  one  hand,  and  areas  of  negative 
anomaly  or  of  poaitiTO  anemalyv  respeetifaly, 
on  the  other  hand. 

The  strength  of  the  proof  of  the  validity  of 
the  method  of  computation  used  in  the  Coast 
and  Geodetic  Survey  for  taking  into  aoooot 
the  eAaefes  of  tqm^>pby  and  isoatatiG  oott* 
pensation  upon  the  intensity  of  gravity  de- 
pend«  in  part  ir  on  the  extent  to  which  the 
rconaiiuui;  auumaiies  seem  to  be  independent 

of  the  topognphy  amond  the  Btationai  BoasB 
^edal  mtansiTe  studies  upon  tiik  point  hsTs 
been  made  repeatedly  at  the  snrvey.  The 
latest  evidence^  as  set  forth  in  this  puhlics- 
tion,  ahona  iSbB  nmaining  annmaliaii  to  la 
almoatt  if  not  <iuite,  independent  of  the  topog- 
raphy. There  Is  a  slight  apparent  tendency 
for  coast  .stations  to  luwe  negative  anomalies. 
But  the  indications  are  that  this  tendency  ia 
due  to  the  prafalence  of  Oenoaoio  fwrnstinw 
along  the  Atlantic  and  Gkdf  Coasts  of  the 
United  States,  not  to  the  naafn«W  of  the  its> 
tious  to  the  coast. 

No  other  method  of  computation  which  has 
been  pnbliahed  giTes  anomaliaB  which  an  tin* 
independent  of  the  topography. 

There  is  found  to  bo  a  decided  tendency  for 
gravity  stations  located  on  Cenozoic  forma* 
tions  in  the  United  States  and  in  India  to 
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hmn  nogative  anomallfli,  that  ii^  for  Ihe  intea'* 
sity  of  gravity  to  be  below  normal  at  fliflee 

stations.  On  the  other  band,  for  stations  in 
the  United  States  on  pre-Cambrian  iorma- 
UoBM  than  ia  a  dadded  taidaMQr  tomurd  pod- 
tlva  anomalies,  that  is,  for  gravity  to  be  in 
excess.  Tlie  evidence  of  a  tendency  toward 
defective  gravity  in  regions  in  which  the  sur- 
faea  geologio  fomctions  are  eoimyaratlveHy 
recent,  and  toward  aBsasdva  gravity  whetra 
old  peolopic  formntiona  occur  at  the  surface, 
is  full  of  inconsistencies,  and  is  weak  except 
for  the  two  extremes,  the  Oemxoio  and  the 
lane^Sanibriaii.  It  ia  wy  auggaatfye  tiUit  aa 
the  nxunber  of  stations  considered  was  in- 
creased the  eridence  has  become  more  clear 
and  convincing.  The  writer  bdievea  that  the 
appaxwt  nlatioD  oitad  ia  iwl  and  thait  it  b 
imqpoataiit  to  determine,  if  peaeiblek  tlia  traa 
reason  why  the  relation  e-^ista.  At  this,  m  at 
many  other  points,  Mr.  Bowie  is  properly 
cautious  in  interpretation,  though  vigorous 
in  ptesetttbif  tha  f  aola  and  in  calling  attention 
ta  tha  avidanaa  of  relations  between  the  facts. 

Mr.  Bowie  examined  fourteen  pairs  of  grav- 
ity stations  in  which  the  two  stations  of  each 
pair  are  at  very  different  elevations,  althout^h 
thcif  ava  aqianted  a  oonpaiatiTdy  short 
dM***ft  in  a  horiiontal  sense.  In  one  typical 
pair,  one  station,  Yavapai,  Arizona,  is  on  the 
pf^cf  r.f  the  Grand  Canyon  of  the  Colorado, 
and  the  otiier  station  of  the  pair,  oltiiougii 
onlr  9^000  maters  amqr  in  tiw  horiaoiitBl  aenea^ 
ia  IJSdO  meters  kmar,  m  the  bottom  of  the 
canyon.  It  is  found  that  in  thirteen  of  the 
fourteen  casc-s  the  anomalie«i  romatninK  on  the 
Coast  and  Geodetic  Survey  basis  of  computa- 
tion ana  sneh  that  if  the  anomaly  at  tfia  lower 
station  is  eubftraotod  from  the  anomaly  at  the 
higher  station  the  remainder  is  positive.  The 
average  of  the  fourteen  differenced  is  -f-  .014 
dyne.  This  seemed  to  indicate  that  there  is 
soma  error  in  tha  formula  usad  to  oompute 
tha  correction  to  gvavHy  for  elevation.  Bnt 
"a  careful  study  of  the  matter  showed  no 
error  in  the  formula,  but  it  seemed  to  indicate 
that  the  differanee  in  tha  anomaliea  could  ra- 
aidt  Inn  Ilia  oomihiiiatiKni  of  eofatal  causae 


no  ooa  of  iriiieh  could  alone  maka  tha  differ- 
ence." 

Mr.  Bowie  has  made  an  extensive,  ingenious 
and  careful  study  to  determine  from  gravitj 
observations  tha  moat  probable  depth  of  oom- 
pensation.  The  methods  of  study  and  the  re- 
sults are  fully  set  forth  in  the  puhlication. 
Much  difficulty  was  encountered  arising  from 
tha  intimata  maoner  in  which  Uiia  tmkiiown 
<tuantity  ia  unavoidably  entangled  witii  otiber 

unknowns  in  the  nomputations,  and  from  flia 
non-sensitivenesa  of  the  computed  results  to 
an  aaaumad  change  of  depth.  Thera  is  slso 
aoma  evidence  of  systematic  errors  affecting 
the  computed  depth.  Nevertheless  Mr.  Bowie 
has  succeeded  in  getting  from  the  gravity  ob- 
servations an  independent  determination  of 
iSbB  deplii  of  coonpenaatioii.  Ss  oondnsion  ia 
that  the  most  probable  value  of  the  depth  of 
compensation  is  90  kilometer-;  and  that  future 
values  "  derived  from  much,  more  extensive 
data  will  fall  batwean  80  and  ISO  kOomaeete.* 
Having  a  keen  laaUsation  of  the  difBciUties  of 
determining  the  depth  of  compensation,  the 
writer  recognizes  this  as  a  welcome  confirma- 
tion <rf  tiia  independant  and  atrongar  deter* 
mination  of  the  d^jth  by  meana  of  obeervad 
deflections  of  the  vertical.  The  conclusion 
from  the  deflections  of  the  vertical  in  1910 
was  that  the  moat  probable  value  of  the  depth 
of  compensation  is  122  kilometers  and  tliat  it 
is  practically  certain  that  it  lies  between  1<N> 
and  140  kilometers.' 

Both  these  computations  of  the  limiting 
depth  of  compensation  are  based  upon  the  as- 
sumption that  the  com]x>nsation  is  unif  rmly 
distributed  with  respect  to  depth.  In  each 
case  also  the  value  is  believed  to  be  the  aver- 
age depth,  it  being  eoooedad  that  the  depth 
may  possibly  be  different  in  different  regions. 

Mr.  Bowie  ha«f  computed  the  reciprocal  of 
the  flattening  of  the  earth  from  gravity  ob- 
aervationa  at  848  etatione^  of  whidi  816  are 
in  the  United  States  and  the  remainder  in 
Oanada,  India  and  Borope^  and  flsde  it  to  be 

»  "Su[if)lcniciit.iry  Invi'.stijjation  in  1909  of  the 
Fipire  of  the  Earth  :iud  Isostasy,"  by  John  F. 
Hayford,  pubU»bed  by  tlie  Coast  and  Geodetie 

flomj,  p.  77. 
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297.4  zi;  1.0.  Tbo  value  of  this  quantity  de- 
rived iu  1910  from  observed  dcfleftioiis  n£  the 
TorticBl  in  the  United  States  was  2ii1.0  zt:  OJ^.* 
Tt»  voy  ekiw  •gnenient  between  these  two 
mdepeiident  values,  as  agreonent  which  is 
well  within  the  probable  error  of  either  one, 
ia  gtroDg  eTideace  both  of  a  very  high  degree 
of  aocnnwy  of  eeeh  and  of  Tvy  sneoeaafiil 
elimination  of  systematic  errors. 

Hehnert'.-*  value  of  1915  is  L'96.7  =h  0.4.  It 
is  based  upon  410  gravity  stations  in  various 
parts  of  the  world.  These  statictna  ners 
selected  oarafnlly  with  nlarenee  to  their  nU- 
tion  to  topography,  a  precaution  which  is  nec- 
essary with  Uolmert'a  method  of  computation, 
though  not  with  Mr.  Bowlegs  nMthod.  Hcl^ 
SMrt^B  method  of  computation  diffsn  xtdically 
from  that  used  by  llr.  Bowie,  jet  lifaft  two  end 
results  ore  in  close  agreement. 

It  is  the  writer's  opinion  that  Hr.  Bowia^B 
monflgraph  on  the  topie  "Investigations  of 
Gravity  and  Isostasy,"  i^^  a  notable  contribu- 
tion to  geodesy.  It  funii^^lies  a  new  and 
broader  ba«ts  for  further  studies  by  geologists 
and  attufattts  of  geoph7ai«>  It  funiaheB  n»ir 
evidence  of  the  steadily  increasing  skill  and 
energy  with  which  the  Coast  and  (Jeodetio 
Survey  is  attacking  the  scientific  problems 
whieh  eoine  within  its  seepe.  Itiabc^that 
this  article  touehibig  upon  a  few  of  HiO  main 
point.s  In  the  monograph  will  help  arouse  such 
interest  as  will  lead  to  study  of  the  monograph 

JoBir  K  Hatpobd 
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The  following  nhjtraets  have  been  received 
of  the  papers  to  be  presented  at  Uie  stated 
mMtiBg  of  the  Natfanial  Anadiany  of  Seianoea 
to  be  held  in  Washington  on  April  1^  17 

and  1ft. 

Sex-Determination  and  Sex-Differentiation  in  iftm- 
mob:  FsAKK  B.  Ijlux,  Tha  UniTersity  of  Chi- 


«*'8ttp|il«nMntai7  Lnwtigatlon  hi  1800  of  the 
Vignra  o<  tha  BarOi  aad  ZMwtaBif,"  p.  T7. 


9>px  determxnaHon  in  mammals  is  zygotic,  but  it 
does  not  imply  an  irreversible  tenden^  to  tlie  ia- 
dleated  wat-difvrentietian.   iBteasilleetion  of  the 

male  fartora  of  the  fein.ilo  zygote  from  the  time  of 
onset  of  sexual  differentiation  by  action  of  male 
ssK  henaeass  nay  bring  about  very  sarteaSl^  tw- 
veraal  of  the  indicated  sex-differentiation.  This 
result  is  attained  by  a  study  of  the  twina  of  eattle. 
Ike  way  is  open  for  an  experimental  eramiaeitioB 
of  the  limits  of  such  reversal,  and  for  ; 
tioD  of  the  potsibilitiea  in  tha  esM  of  tha 
zygote. 

Sporogony  of  U^iarta  TantH» 

graphs  of  Infccttd  Anopheles:  W.  V.  Kino, 
Ph.D.,  Bureau  of  EatoawJogy.  (latiodaeed  bty 
L.  0.  Howard.) 

The  sifsle  of  derolopoieat  throng  whidi  laalnrln 

parasites  pass  in  the  body  of  anopheline  mo«<pji- 
toee  has  been  described  in  more  or  less  detail  by 
aeveral  aotheas.  Tk»  fflnsteStioas  of  the  denelop- 
mpntal  jihases  are,  howcvpr,  laoetly  takfn  from 
drawings  which  are  often  schematie  and  in  some 
eassa  addsadiag.  Tha  opportoalty  ia  Oiarafloie 
taken  for  presenting  thn  aciomjtanying  »crii^*«  of 
photomierograpbs  representative  of  the  varioiu 
stages  ia  the  eomplete  sporogonic  cycle,  and  a  teief 
('xplaiifitory  iL.^soription  of  the  developwent  as  ob- 
served in  fresh  preparatioaa  of  infected  mosqui- 
tosi.  A  fsw  dUferonees  fraoi  flie  description  as 
given  in  aome  of  the  texts  have  been  observed  an  i 
these  are  substantiated  by  the  illustrations.  The 
work  was  done  in  the  laboratory  oi  Dr.  C.  €. 
BoBBy  Tolaaa  JJatnnUj,  Neir  Oilaaaa, 

The  Great  BarHtT  MMf  «f  QiMonalM^  AwtniMm: 

W.  M.  Davis. 

In  recent  years  a  number  of  students  of  coral 
reefs  have  concluded  that  the  (keat  Barrier  Beef 
of  Queenslfind  has  hc^cn  built  up  on  a  sUgbtly  sub- 
merged platform,  of  origin  independent  of  coral 
growth  and  ^eanaaUif  siaailaf  to  that  of  tte  eoa* 
tinontal  I'helf  which  borders  the  eastern  coast  of 
Australia,  south  of  the  limits  of  coral  reefs. 

There  la,  heiveter,  good  tesaea  to  Ihiak  ttat  As 

present  iniinature  reef  is  an  upjjrowfh  from  a  sub- 
merged matore  reef  plain  of  an  earlier  time,  if  tho 
ehaagos  of  level  that  have  takaa  plaeo  ia  the  high- 
lands inland  from  the  coast  are  considered.  Fol- 
lowing the  studiee  of  E.  C.  Andrews,  of  Sydney, 
the  highlands  of  eastern  Australia  in  the  region 
near  the  boundary  between  New  Sooth  Wales  and 
Queensland  show  the  work  of  several  cycles  of 
erosion,  eaeh  separated  by  an  uplift  of  seveial 
hnndied  or  a  thoassad  foot  Ifhm  thoM  w^KUU 
took  pfaMi^  tho  ofl^bon  holt  ma 
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pressed  and  thp  Itno  of  no  chanpo  nmat  h&re  mi- 
grated westward  toward  the  laad,  bacanae  in  spite 
•f  the  MpMtod  iipllfli,  flMM  mn  ao  bilto  «f  muf 
rine  deposits  along  the  shore  line.  The  last  of 
these  changes  is  oomparatiTely  recent.  It  was  pre- 
eeded  hy  a  long  period  of  stlll-staBd,  daring  wUek 
the  border  of  tlio  mainland  waa  worn  down  to  low 
(tfief,  even  though  it  consisted  of  rather  reeiiitant 
Mekn.  Pwwaiiig  tihat  ■UD-fltiiid  period,  a  tilting 
similar  to  the  one  that  has  reeentlj  taken  place 
raised  the  land  are*  and  depressed  the  marine 
area.  Inasmncli  M  the  reeeat  tilting  introdneed 
reef  growth,  there  is  every  reason  to  think  that  the 
earlier  tilting  also  introduced  reef  growth ;  h-it 
while  the  reef  of  recent  introduction  in  atill  imma- 
tm,  bMMM  «f  Iti  youtli,  the  reef  of  the  earlier 
cycle  rnnst  hare  reached  advanced  raaturity  in  the 
long  still-stand  that  followed  its  beginning,  and 
thm  Itt  ttd^ul  tagooa  am  mint  teve  been  eon* 
verted  into  a  roof  plain,  rvnrlnpped  by  deltas  built 
out  from  the  initial  shore  liaes  of  that  time.  It  is 
on  file  enrtar  part  «f  fUs  reef  plain,  now  mbmsrgsd, 
that  the  present  reef  appears  to  have  grown  up. 
The  fact  thaty  contemporary  witb  both  cycles  of 
reef  formatieBS  off  flio  Qoeaisland  eoaat,  a  con- 
tinental shelf  was  in  process  of  formation  by  nn- 
iatpeded  marine  action  off  the  coast  of  New  South 
Wales,  in  no  wise  invalidates  the  above  conelu- 
alona:  tibe  two  processes  are  goixig  on  at  the  same 
time  on  adjoining  coasts  now;  they  may  have  l>c«n 
Bimiiarljr  syuchronous  and  neighborly  at  earlier 
times  also. 

goardWafy  for  a  Doubtful  Geoloffiail  Zom  la  Oa 
Canadian  Soetdes:  Citarles  D.  Walcott. 
The  strotigrapkic  poetiliou  of  the  Mount  Wliyte 
formation  of  the  Cambrian  system  in  the  Canadian 
Rockies  having  been  questioned,  I  searched  for 
evidence  of  its  place  during  the  field  season  of 
IMfl  and  feand  that  tt  f enai  fha  vpper  BMmbor  of 
the  Lower  Cambrian  torranc  Vioth  from  tho  evi- 
dence of  its  contained  fauna  and  its  stratigraphie 
postttoB.  TUi  eendorim  is  supported  by  tiie  aee- 

tion*  of  tho  Cambrian  formations  in  tho  Lake 
Champlain  and  the  Lower  8t.  Lawrence  vaJleys. 

The  Jnfimetice  of  Diet  upon  the  Heat  Froduction 
l}mii»0  Mttlumioal  Work  la  tike  Dog:  B.  J. 

A>  T'r^^O.V  AND  GbAHAU  LUSK. 

Tlie  energy  prodoetion  in  a  dog  moving  at  the 
rate  of  abont  tbree  miles  per  hear  is  Vbe  swae 

whether  he  Tio  given  no  food  or  70  grams  of  glu- 
oose.  fiowever,  when  the  dog  is  given  meat  the 
liMjiOBiio  in  eaergy  prodaetioa  dnzlag  enrelie  ii 
aqpal  to  the  sum  of  the  increases  which  the  two 
liilliionfiw  a£  anMise  and  chemical  ■fctmwlstton 


through  the  metabolism  et  aailiiff-aiildi  mold  in- 
dividually have  iodoeed. 

What  Ostsnnfaat  tla  Vattmi  JfwnMon  of  IAf«t 

Jacquxs  Loss  and  J.  H.  Northrop. 

Each  species  seems  to  have  a  characteristic  aver- 
age duration  of  life.  In  order  to  find  out  the  na- 
ture of  the  vaiiaUfli  lespeasible  for  tide  doration, 
experlmentg  were  made  on  the  temperature  coeffi- 
cient for  the  duration  of  life  of  an  insect 
(ProsepMta).  Vfaa  eaparlmente  were  earried  oat 
on  breeds  free  from  all  mieroorganismii  to  avoid 
the  objection  that  bacterial  poisons  formed  in  the 
fateetfase  isflnsBeed  the  rseoH.  It  was  found  that 

the  trrn]  prature  coefficient  was  of  tho  order  of  that 

of  a  chemical  reaction  as  we  had  found  previously 
In  non-eierila  eattoMM;  TUe  i«ralt  meaas  tint  tin 

duration  of  life  is  due  either  to  the  cumulative  for- 
mation of  harmful  substances  in  the  normal  meta- 
boBsra  of  the  body  leading  to  tho  phenomenon  of 
old  age  and  death;  or  that  it  is  due  to  the  grad- 
ual elimination  or  destruction  of  substanooi  wifh* 
out  which  life  becomes  impoaaible. 

Tkt  IHfwrtnee  la  the  ^oMoa  of  AwHpifrotko  ao- 

cording  to  Species  of  Animah  Suijected  to  this  ' 
Aaiion,  the  State  of  Sealth  of  ihe  Animals,  tho 
Height  of  thott  VormA  Tamporataro  amS  fko 
Substance  Employed:  T.  6.  Githxn8  (by  invi- 
tation) AND  8.  J.  MxLTZiB.  From  the  Depart* 
ment  of  Physiology  and  Pharmacology  of  the 
Rockefeller  Institute. 

The  jirincipal  jioiut  of  thia  commnniefttion,  ar- 
rived at  by  experimental  observations,  consists  in 
fln  fiet  ttafc  aabevtaaeooa  lajeetloaB  of  antipjiat* 
ic8  administered  to  healthy  hens,  roosters  and  pi- 
geons, vrhose  normal  temperature  is  regularly 
higher  then  that  of  normal  mamawie,  Tsdnaee  the 

temperature  by  soToral  degreea  centigrade,  while 

injections  of  corresponding  doses  of  tl^  drug  into 
hMltiijr  ataaittale  ha«e  only  oitinr  a  dighl  oM 

or  none  at  all.  On  the  other  hand,  pyramidon  ia> 
doose  pereeptib^  the  normal  temperature  in  both 
daMBB  of  anlnals.  In  human  beings  all  antipy- 
retics reduce  febrile  temperatures  more  or  less 
strongly,  while  the  normal  tempecaton  is  aifestsd 
by  them  ouly  slightly. 


SCIENTIFIC  BVBMTS 

NITROGENOUS  COMPOUNDS  IN  GBKMANY 

AocoRDiNO  to  an  article  in  the  Ecvuo  gm- 
erale  des  Sciences  by  Professor  CamiUe 
ICaticnoii  abetnwtad  in  Natitn,  befera  Hm 
war  Germany  was  the  greatest  ooDsnner  of 
oombiiied  oitNoeii.  In  1818  the  oonsumption 
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amounted  to  750,000  tons  of  Ohilctm  nitrate, 
85,000  tons  of  Norwegian  nitrate,  4G,000  tons 
of  amnioniiim  sui^liatfl^  «acl  30,000  toni  of 
ogranamida  la  191S  snat  effovli  iNM  dMOtod 

in  Germany  to  the  preparation  of  mater inls 
ncx-essary  f  'tr  v:ar,  uiid  no  attempt  was  made 
to  conceal  tucm.  Tlie  German  Aumiouium 
Svlpliato  BTBdicate  had  a  wtarw  of  48,000 
tons,  and  on  the  deolaration  of  wtOt  tikere  was 
probably  a  stock  of  100,000  tons  of  Chilean 
nitrate.  Immediately  after  the  battle  oi  the 
Jim^  lAen  a  long  ipar  waa  tfidanidj  ewrlafa, 
liw  SKOdttotion  of  attiioial  oitmtes  and  of 
ammonium  sulphate  xrm  stimulated,  the 
Badiache  Aniline  Company  and  Bayer  and 
Co.  being  subsidized  to  the  extent  of  80,000,- 
000  nuuriks  for  -tiho  iwdtollatioii  of  Ikeimas  to 
oonvert  ammonia  into  nitric  acid.  In  peace 
time  550,000  tons  of  ammonium  gulphnte  were 
poroduced  annually  in  Germany,  but  this  output 
wmt  rednoed  onoe  war  waa  dedarad*  Aa  Ada 
^^u!  :  tancc  is  a  by-product  in  tbo  mittvfMlun 
of  gas  and  es-t  iri  n,  i)eoplo  in  Cr^^rmnny  were 
instigated  to  u«e  gas  and  coke  instead  of  coal, 
and  aneh  mnaa  aa  ammal  output  of  250,- 
000  tono  of  mmtadnm  aidpliate  wtt  attained. 

The  problem  of  convertinR  the  ammonia  into 
nitric  acid  was  solved  by  the  Frank  and  Caro 
and  the  Kayaer  processes.   A  French  chemist, 

OSidiaed  tolUtlO0Mip«H»ddo«hen  mixed  with 
air  and  passed  orer  warm,  finely  divided 
platinum.  The  reaction  was  employed  on  a 
oomBMraial  aoalo  hy  Ovfewald,  and  mproTBd 
bodl  by  Kayser  and  by  Frank  and  Caro.  By 
the  end  of  If^ll)  the  Anhaltiaehe  ^fafichinenhau 
Society  of  Berlin  had  established  thirty  iu- 
etaUations  for  the  conversion  by  Frank  and 
Oaroi't  prooeflOt  snd  fhoM  liad  a  oapadty  of 
more  than  100,000  tons  of  nitric  acid  per 
month.  But  this  wa?  only  one  of  the  methods 
adopted.  Given  a  cheap  source  of  electrical 
onergy,  it  waa  known  to  be  oomniereialljr  prao- 
tioaUa  to  prapara  nitric  acid  by  flw  direct 
oxidation  of  nitrogen  in  the  electric  flame,  and 
this  process  had  been  established  in  Isorwny 
by  Birkeland  and  Eyde,  who  used  the  water- 
fUla  M  a  ooinoe  of  energy.  The  Gonnam  ]ukv» 
ertaUiehed  e  ineknf  anploTuiv  Panliag'a 


process  (a  modification  of  that  of  Birkeland 
and  Eyde)  at  Muhlenstein,  in  Saxony,  in  the 
neighborhood  oi  tiie  li^uito  bed^,  wbidi  fonn 
tfia  Hnuoe  of  energy*  and  tide  has  an  annual 
output  of  6,000  tons  of  nitric  acid. 

The  third  principal  metliod  adopted  for  the 
jn^paration  of  cumbiued  nitrogen  was  the 
diiaet  efntheaiB  of  Bosdi  and 

Mittasch,  two  chemical  engineers  of  the 
BadirK^'he  Company,  had  adapted  Haber's 
synthesis  to  industrial  conditions,  and  the 
eompany  bad  established  a  factory  with  an 
annual  on^ut  of  80,000  tons  of  syntbetie 
ammonium  sulphate.  Tn  April,  1014,  the  com- 
pany increased  its  capital  in  order  to  raise  the 
output  to  180,000  tons,  and  after  the  battle  of 
the  Kama  it  WM  enbiidiaad  by  tlw  Ooaa 
governmant  to  Inrffaiau  the  gsodnotMii  to  300^' 

000  tons. 

Before  the  war  the  production  of  cyanamide 
in  Qormany  waa  eomparatively  amall,  bnt  It 

has  increased  largely  under  government  itiiiip 
tilus.  In  the  direction  of  the  manufacture  of 
manures,  it  was  neoeaaary  to  f^nf>miT» 
sulphnrie  waA,  to  waa  wmtralieed 

with  nitre  oaka^  and  the  Maniltag  nistnva  of 
sodium  and  ammonium  sulphates  was  mixed 
with  superphosphate.  Moreover,  it  was  found 
that  superphosphate  will  absorb  gaseous 
ammonia,  and  aUfaong^  the  oafeinm  acid  pine* 
phate  is  thereby  converted  into  the  insolubte 
tricaloic  phosphate,  it  is  formed  in  an  easily 
assimilable  condition,  and  the  product  is 
found  by  experience  to  act  both  as  a  nitrogen 
and  phoephonu  manure. 

THK  MASSACHUSBTTt  UfSTIXUTS  OP  TBCH- 
NOMOT  AND  INDVmiAl.  RMBAKCH 

While  offering  every  facility  of  the  labo- 
ratories of  the  ^fassiiehuRetts  Institute  of 
Tccliiiolojjy  to  the  United  States  government 
for  any  reiieurch  in  which  it  with  its  stall  of 
trained  profeeeors  oan  be  of  06r?ioe^  iha  inati< 
tute  holds  that  in  addition  to  die  education  of 
its  students  it  has  an  important  function  in 
beinrr  helpful  to  the  industrial  world.  An 
at;reemeut  with  Technology  by  tlie  U.  S.  Smelt- 
iai^  Befining  and  lOning  Ooby  to  be  in  f  eroe  in 
April,  idMarebr  the  latter  is  to  ataa  itoelf  of  tiie 
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laboratory  facilities  offered  by  the  institute,  is 
the  latest  step  in  forming  closer  relationships 
nitii  the  indnstrUil  trorld.  This  Bo0to&-ooii' 
trolled  corporation  is  one  of  the  two  large 
companies  of  tlie  kind  in  this  country.  With 
the  abUi^  of  Technology  to  undertake  the 
it  hM  BJcpiomxl  ftwlf ,  fhroq^  ita 
president,  William  G.  Sbarp^  as  desirooB 
STailinj?  itself  of  the  advaTitapres  offered  by  the 
institute.  Instead  of  establishing  a  private 
lOBomch  laboratory  of  its  own  it  wHl  bring 
its  inobknis  to  Teolmology. 

The  advimtagea  which  accrue  to  a  corpora- 
tion which  makes  such  an  agreemeut  include 
the  economy  afforded  by  not  being  obliged  to 
Mtablisii  a  laboratory  pafalTifllliig  tbat  of  the 
institute.  Such  laboratories  are  wy  costly, 
construction  and  equipment  running  into  tbo 
scores  of  thonsanda.  The  institute  presents 
•  ftirthcr  advantage  that  no  pfivate  labo- 

Itttory  can  afTonl,  in  that  it  mamtauM  B  gMftt 
group  of  uTlicd  laboratories.  There  are  tm- 
iimited  quantities  of  water,  steam,  electricity 
and  anyduiiir  ebe  that  is  needed,  a  great 
libnxy,  a  large  active  force  for  investigation 
in  the  student  body  and  unefjualled  facilities 
for  quick  and  satisfactory  oonferenoee  with 
the  instructing  staff.  Then  there  is  the  ease 
wHk  niiloh  otiMV  laboMtoriee  may  be  eaUed 
to  help  in  the  solution  of  any  problem.  So 
related  are  the  diffoTent  industries  that  hardly 
any  juroblem  lies  entirely  within  the  sphere 
of  only  otM  of  thm.  Ohemittiy  tam  to  elec- 
tricity, metaUwiy  to  both  of  th^,  wbflie 
meehanical  engineering  is  fundamental. 

On  the  othcar  band  there  are  advantages  to  the 
inatitiite.  IthMaTnyooBOyeqiiipiiientwbioh 
it  really  holds  in  tmat  for  the  community.  It 
is  the  duty  of  its  officers  to  make  the  fullest 
returns  possibla  Every  use  of  its  facilities 
by  the  industrial  mM  la  a  step' towards  1^ 
zealicatiim  ef  ita  ideals.  Oooperatio&  like  that 
with  tiie  United  States  Smelting  Co.,  in  the 
soltition  of  industrial  problems  makes  it  the 
more  valuable  to  the  people  and  the  more  valu- 
able  it  becomes  the  better  the  ebanee  of 
i;ieater  importanoe  in  tiie  futnie^  with  the 
better  outlook  for  the  carrying  forward  of 
veeearch  work  that  may  be  ol  genend  benefit. 


That  the  latter  may  truly  be  assured  the  in- 
stitute has  in  its  agreement  the  provision  that 
FBUioatfon  of  nsnlta  be  not  vadiily  delayed. 

Xo  eany  on  the  special  worit  lAxch.  this  co- 
operation necessitate?,  the  corporation  of 
Technology  has  named  Henry  M.  Schleicher, 
BAy  a  gradnate  of  IWt^  to  be  researah  ano- 
ciate  in  charge  of  the  work,  the  general  dlieo- 
tion  resting  on  Professor  H.  O.  Hoffman.  prr>- 
feesor  of  metallurgy.  Mr.  Schleicher  since 
his  graduation  has  been  engaged  in  research 
notk  wi^  two  Boston  firms,  with  eepedal  at- 
tention to  oleetrolytia  separation  and  flotation* 

CHBHItTSY  AMD  THB  WAR 

Tan  registrar  of  the  Listitnto  of  Obenistiy 

of  Great  Britain  and  Ireland,  according  to 
I'h"  fh  itish  Medical  Journal^  prefaces  an  ac- 
count be  has  written  of  the  work  done  by 
oiieniistB  in  the  war  bgr  observing  ^t  the  gov- 
ernment has  seoursd  the  guidance  of  chemists 
and  other  men  of  science  to  as-sist  in  the  in- 
vestigation of  suggestions  and  inveotioDS  and 
to  bring  tiieir  kuiwledge  and  experience  to 
bear  on  measures  and  devices  of  offense  and 
defenfo.  The  country  had  come  to  rely  ao 
much  on  foreign  sources  of  supply  that  means 
had  to  be  fovad  for  dealing  promptly  and 
eSoientiy  with  tiie  difflenlties  wfaieh  arooe  so 
soon  as  importation  was  stopped  by  the  war. 
The  laboratories  of  univernitiea  and  college* 
quickly  became  amall  factories  for  the  prepara- 
tion  of  drugs  and  medicaments,  and  many  were 
entroeted  with  the  examinatlcai  oi  materials 
used  in  the  manufacture  of  explosives.  ITni- 
focmity  in  method  and  the  standardization  of 
proeeeees  was  seonred,  snd  stndento  nnfit  for 
service  with  the  colors  were  set  to  work  under 
the  supervision  of  their  professors.  Several 
himdred  chemists  were  engaged  to  assirst  in 
the  laboratories  and  in  government  and  coU'- 
trolled  establishments  snp^ying  armamenti, 
mmitions  and  oAer  awterials  of  war,  and  in 
some  branches  nrranpemcTits  trere  made  for 
probationary  training.  The  staffs  of  the 
c3iemu»l  doEiertment  ol  Woolwich  arsenal,  and 
of  the  government  laboratoiy  responsible  for 
the  examination  of  foodstuffs  and  many  other 
reqiuirements  of  the  espeditionaiy  foroc^  were 
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enlaiivd.  A  number  of  oboniBts  were  early 

ffiven  commissions  in  the  army  for  Bcien*ifie 
work,  and  after  the  employment  of  poisonous 
gases  by  tlie  enemy  men  with  training  in  ch^- 
istry  were  «nlisted  for  aerrioe  in  the  field. 
With  the  assistance  of  the  universities  and 
technical  colleges,  and  various  bodies  inter- 
ested in  chemistry,  an  entirely  new  force  was 
bvoog^t  into  esdstcsuwj  liis  oiffiofln  ipsra 
mainly  select e<]  from  chomistB  liko  already 
held  commissions,  whilst  non-commissioned 
officers  with  knowledge  of  chemistry  were 
transferred  from  other  units.  Botii  Lord 
Enndi  and  Sir  Douglas  Haig  had  in  thdr 
dispatches  sjiokeii  hij^lily  of  the  work  done  by 
this  force,  which  was  ohtnined  entirely  by 
voluutary  eulistment.  The  majority  of  the 
imiTenily  gnduates  and  sua  pMioMing 
seoogniaed  diplomas  who  originally  anUated 

m  corporals  subscqticntly  received  commis- 
sions, and  when  the  force  was  more  completdy 
ocganiaed  a  oonaidanble  number  were  trana- 
£Bined  to  the  minittiy  of  munitions.  During 
the  campaign  against  the  rebels  in  South 
Africa  and  the  Germans  in  Southwest  Africa 
chemists  were  attached,  by  direction  of  G^- 
eral  Botha,  to  the  diffsfent  fangadeB,  and 
lender*  d  valuable  service.  The  experience 
gained  in  the  campaign  proves,  the  registrar 
thinks,  that  it  is  advisable  that  the  state 
should  hftTe  control  of  an  ovgansaation  of  pso* 
fessional  chemists  which  uould  at  any  tiaie 
enstirc  their  efficient  -ervice  to  meet  the  many 
requirements  of  the  naval,  military  and  air 
fbxeea.  Ohemiati  tieie  required  to  oontrol  ^ 
mannliMtiiM  of  munitiona,  eiploeives,  metala, 
leather,  rubber,  oils,  i^'a^e^,  food  and  drugs; 
for  the  aiialj?i!=i  of  all  such  niateriul.-!  and  for 
research;  on  active  service  chemiata  were  re- 
quired to  aasitt  in  the  eontvol  of  water  suq^ 
plieSy  in  the  detection  of  poison  iu  streams,  in 
the  analysis  of  water  and  food,  and  in  the  dis- 
posal of  sewage,  and  both  at  home  and  on 
actiTe  aerrice  to  assist  in  devising  safeguards 
against  enemy  contrivances  of  a  scieutifio 
nature,  I'n  devising  methods  of  offenpo.  and  to 
instruct  tlie  troops  in  auch  matters.  In  stun- 
ming  up  the  matter,  it  is  said  that 

ehflmists  have  met  the  sttnatioa  with  a  spirit  of 


true  patriotism  aad  hafe  basn  ptomptly  organixsd 
for  the  service  required  of  them.  It  is  not  too 
much  to  hope  that,  as  tiia  dineoveriea  of  eeimoe 
have  beea  applied  to  the  dastnaliioii  of  hmnaaily, 
they  may  be  devoted  more  and  more  to  the  further- 
aiiee  of  the  arts  of  peace,  to  the  uplifting  of  eivih- 
aation,  and  the  paelMiOB  of  the  weiid. 

SCIENTIFIC  NOTES  AND  NEWS 
The  spring  meeting  of  the  Council  of  the 
American  Association  for  the  Advanoemeat 
of  Scianoe  will  be  held  in  Booms  imr 
hnilding  of  the  U.  S.  National  ICnasma* 
Washington,  D.  C,  on  the  afternoon  of  TiMS- 
day,  April  17,  1917,  at  4:45  o'clock. 

The  afternoon  session  of  the  National  Acad- 
emy of  Soiauoea  on  April  17  will  be  devotsd  to 
the  work  of  the  National  Beaeaxvb  OonndL 

Beports  will  be  presented  by  George  E.  Hale, 
chairman.  National  Research  Council;  Charles 
D.  Waloott,  ohairwMm«  ICilitaiy  OouonittoB; 

B»  A.  iMillikan,  chairman.  Physics  Committees 
Marst/ju  T.  Bo^^ert,  chairman,  Chemistry  Com- 
mitte,  and  Victor  C.  Yaughan,  chairman,  C(H&- 
mittee  on  Medicine  and  Hygiene. 

The  evening  lecture  before  the  Ameriesn 

Phih>si)phical  Society  will  be  given  in  the  hall 
of  the  Historical  Society  of  I'eunsylvania  on 
April  13,  by  Dr.  Cieorge  E.  Hale,  his  subject 
being  "  The  Work  of  the  Mount  Wilson  Ob- 
aarvitoiy.'' 

It  is  rciHirtcd  that  the BookafieiUer  Institute 
for  Medical  Hc.-^jarch  has  appropriated  $200,- 
000  for  the  establishment  of  a  liospital  to  be 
used  ioT  the  instruction  of  mrgeons  in  the  Car- 
rsl-Dakin  traatment  of  the  mnmded.  Itiasa- 
pected  that  Dr.  Alexis  Carrel  will  be  granted 
a  leave  of  absence  from  France  to  return  to 
New  York  and  assume  .supervision  of  tlie  worL 

A  OOHMiTTEE  to  perfect  an  orgauizatiou  for 
an  effeetiTe  molnlisation  of  the  medical  »• 
.sources  of  lil^issachusctts  to  aid  in  obfaining 
officers  for  the  army  and  naval  niiHlical  eorp?. 
and  to  arrange  siii table  instruction  in  medical 
militaxy  pveiieredness,  has  been  fonned  and  is 
called  the  Auxiliary  Medical  Ooaunittee  Ibt 
National  Defense.  Dr.  R.  P.  Strong,  pro- 
fessor of  tropical  medicine  in  the  Harvard 
Medioal  Sduwl*  has  been  chosen  as  pannaaeat 
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chairman  of  tht^  comniitU'e.  and  Dr.  John  War- 
ren &6  tempomry  secretary. 

Tbb  Unhneraily  of  Pittttnugli  has  formed  a 
Baocarcih  Oommittee  to  oooperate  with  the  Na- 
tional Research  Council.  Dr.  Georpo  H. 
Clapp,  president  of  the  board  of  trusteos,  is 
chaimian  of  thia  oommittee  and  the  other 
mcDOkberi  an  IfaMia.  Baoon,  Bndiawr*  Chriffen, 
Outhrio^  Hflllawrf,  Tilnoftln,  Sdilaaingwr  aad 
Thorpe. 

Db.  Ohablss  Doolittle  WAtooTT,  aeoretary 
of  the  SmidMoman  Inatitntioii,  haa  been 

elected  a  corresponding  member  in  fba  o3aM  of 
physic:il  sciences  of  tlie  I^jal  Aotdeny  o£  Sci- 
ences of  Boloffna,  Italy. 

Dr.  a.  Belopolsky,  astrophysiciat  at  the  Na- 
Umal  Obeerratoiy  at  VvSkamtk  "BnmM,  baa 
been  promoted  to  the  directofihip  in  ■oooea* 
si  on  to  the  late  Dr.  Backlund. 

Db.  John  Stanlev  Plaskett,  formerly  in 
charge  of  the  department  of  astrophysics  in  the 
Domittkm  Obaarratoiy  at  Ottawa,  haa  been  ai>> 
pointed  dixeetor  of  the  Dominion  Astrophysi- 
cal  Obserratory,  which  is  heinpr  established  at 
Victoria.  The  principal  instrument  of  the  ob« 
ierfntoiy  ia  a  TS'inah  lefleeting  teleeoope,  the 
noontiiic  for  wlucih  ia  in  place,  and  the  mirror 
is  nenrin^  (^mpletion  at  the  abopa  oi  the 
Brashear  Company. 

GsNEBAL  Qeobqs  W.  Goethals  has  notihed 
Qmrnuyt  Edge,  of  New  Jeney,  that  he  will  ao- 
Oept  the  (Xjsitiou  of  state  engineer,  which  waa 
created  under  a  spe<  ial  act  during-  the  jjresrmt 
session  of  the  legislature.  General  Goethals 
will  haTe  superfioon  over  the  project^  sys- 
tem of  highw«yiy  whidt  will  coat  about  llft,- 
000,000. 

Mii.  E7.K.\  Levin  has  been  appointed  muck 
crop  spedalist  for  the  Michigan  Agricultural 
OolUffa  with  field  headqnartera  at  Ealamaaoo, 
Jllehigan.  He  will  sinmd  half  of  hia  time  in 

exten.sion  work  and  the  oilier  luilf  in  research 
in  the  Michigan  Agricultural  Experiment  Sta- 
tion. 

Tta,  Bat  Fklbon,  lovmedy  aaaaatant  in  the 
Ifiehigan  Agricultural  College  Experiment 
Station,  hfl«  been  appointed  plant  pathologiat 
for  tho  Illinois  Central  Kailroad. 


The  Sarah  Berliner  Fellowship  for  Scientific 
Besearch  has  been  awarded  to  Dr.  Marjorie 
COonnell,  of  Ootundua  Unifenity  and  th0 

American  Muse\nn  of  Xatural  History.  Miss 
O'Connell  has  jn.st  eonipleted  and  pulilished  a 
memoir  on  the  "  Uabitat  of  the  Eurypterida" 
and  she  will  oontanve  her  inveatigationB  on  the 
conditions  of  existence  of  extinct  inverte- 
brates, using  the  cviden<?e  furnished  by  their 
fossilized  remains  and  by  the  characters  of  the 
atnte  wbadi  contain  llun. 

Ton  locality  at  Vevot  Florida*  ffmoi  wliidi 

fossil  human  remaina  have  been  obtained  was 
visited  in  the  latter  part  of  March  hy  Pro-  . 
fesaor  E.  W.  Beny,  Dr.  B.  T.  Chamberlin,  Dr. 
S.  H.  SeUafda  and  Mr.  H.  Ounter.  The  ob- 
jeeti  of  tiie  viait  were  to  observe  more  closejj 
the  eonditions  unflt»r  which  the  verti>hrate  fos- 
sils of  the  deposit  are  found  and  to  add  to  the 
eoHeetZon  of  fbanl  planta.  The  Kemilta  will  be 
snbaeqiunlily  ptibli^io^ 
A  PAsry  of  tan  afcudenta  from  the  1Jniv«rai1;y 

of  Illinois  will  utilize  the  Ea.stcr  vacation  in 
making  a  field  study  of  the  g('>>loyit'  feature* 
along  the  Ohio  Biver  in  southern  Illinois, 
nndar  ^  leadenhip  of  Mr.  ESiot  Bhflkwelder* 
A  aeoond  patt^  under  the  gnidanoe  of  Mr.  W. 
S.  Bayley  will  visit  the  eastern  portion  of  the 
Ozark  Motmtains  in  Mijpouri,  for  qw(dal  field 
work  in  economic  geoIi»fr>-. 

Db.  Otto  Fous,  of  Harvard  University,  will 
ddiTor  «n  May  18  the  third  Mellon  Lecture  of 
th«  Soeiety  lor  Biokcieal  Beaeuoh  of  the 

University  of  Pittsbux;^  Medical  SoihooL  The 
subject  of  this  lecture  will  be  "Recent  Bio- 
logical Invest  igMtiona  on  Blood  and  Uhne, 
tiutr  Bearing  un  dimeal  axA  Exporimental 
Medidne." 

At  the  annual  meeting  of  the  Michigan 

Academy  of  Sciences,  Professor  William  H. 
Ilobbs  g«ve,  on  "March  2S.  the  presidential  ad- 
dress on  '*  The  Making  of  Scientific  Theories." 
Thia  addreea  will  be  printed  in  Bobmob.  On 
the  cfvening  of  March  20  Profaaaor  B.  W. 
Wood,  of  'Uio  .Tolms  Hopkins  University,  gave 
a  lecture  on  "  Photographing  the  Invisible." 
On  March  30  Professor  George  Sartou,  of  Har- 
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Pbofessob  Edwabd  B.  Titchengr,  head  of 
the  depevtment  of  p^^eholc^  «t  Oorncill  Uai- 

versity,  recently  gave  a  lecture  at  Princeton 
Univenity  on  "  The  Aaaociation  o£  Ideas." 

PuoFESson  Ellwood  B.  Spe-\r,  of  the  ifassa- 
clniscttg  Institute  of  Technologrj-,  recently  de- 
livered lecturer  ou  the  chemistry  of  colloids 
before  the  Ohemioal  Boc&etj  of  KordMaatem 
College  and  the  New  England  Chemistry 
Teachers  Ap^^'-'ntion.  He  also  conducted  a 
«ympogium  ou  colloids  at  a  meeting  of  the 
Noftheestem  Secdon  of  the  Anwrieaii  Ghan- 
ioal  Sooie^. 

Thb  Association  for  the  Protection  of  the 
Adirondacks  held  its  annual  busino^  meeting 
in  the  galleries  of  the  National  Arts  Club,  New 
Yoric  Citj,  on  April  11,  1917,  when  the  Hon. 
Oeovge  D.  Pkat^  itote  oooMwation  oominie- 
eioner,  delivered  an  address  on  "  The  State 
Forest  Preserve,"  illustrated  with  stereoptioon 
views  aud  movinp  pictures. 

Sm  Ebnest  iL  Shaokleton  is  returning  to 
EngUnd  hj  waj  of  the  Uaited  States  and  will 
leotnve  Iii  aeveral  cities.  On  April  23  he  will 
le<>ture  bofeie  the  Ctoogxaphio  Sodetr  of  Ohi- 

c&go. 

FsoFKSSOH  Henry  B.  Cornwall,  of  Prince- 
ton University,  died  on  April  1,  at  hie  home  in 
Pkiaeetoo.  He  woe  born  at  Southport,  Oonn., 

in  1844  and  was  frrnduated  from  Columbia 
University  in  1SG4.  ilr.  Cornwall  was  jiro- 
feesor  of  applied  chemls^try  aud  mineralogy  at 
Fkinoeton  Univmity  fnaa  1878  to  1910i»  when 
he  beoaae  emetitoa  i»of«e«v. 

FkOfsssoR  OaaOM  "Bmarr  Johnson,  well 
known  for  his  eTtensire  explorations  in  the 
natural  history  of  the  Pacific  Northwest,  died 
at  h<w»e  in  Seatth^  Waahingtoiv  on  Uanh  0, 
aged  68  years.  His  tot  laige  eoOeetion  of 
insects  hns  been  beguea^ed  to  the  UmTcnitir 

of  Washington. 

The  Kbv.  O.  Pickaiu)  Cambbuxje,  F.R.S., 
author  of  works  on  arachnology,  entomology 
and  general  natond  hietoiTt  on  Ibtoh  9, 
at  tiie  age  of  elghtr«iglit  yean. 


A  sr^r  erf  one  million  pounds  is  allotted  in 
the  estimates  of  the  British  goremment  as  a 
gnuit  in  aid  to  onooorage  omentiflo  and  indiie> 
trial  TCMOMh  in  1917>-18.  It  mji  be  paid  to 
•the  aooount  of  the  TmpC il  Trust,  and  any 
balance  will  not  be  surrendered  at  the  close  of 
the  finanoial  year.  Grants  will  be  made  by 
the  diieotuna  of  e  oo&mittee  of  4ie  Privj 
Council  over  an  apreed  poiod.  Following  an 
expenditure  of  £20,000  in  the  ctirrcnt  year, 
another  £15,000  is  needed  to  pay  for  the  relief 
expedition  fitted  out  hf  tiw  admiralty  to  zeaeoe 
members  of  the  Imperial  Transantarotic  Expe> 
dition  from  Elephant  Island  and  r.hn  in  re- 
spect of  one  half  of  the  ezpensee  of  the  relief 
expedition  aent  in  eaqjanelion.  wi^  the  gor- 
enmenta  «i  AwlMliB  and  ITeer  Zealand  to 
Boss  Sea. 

Dr.  Oeobob  E.  Hale,  ehainnan  of  the  Na- 
tional Defense  Council,  has  sent  the  folhnvir^r 
cablegram  to  the  Itoyal  Society,  London;  the 
A«pAq<|^^  Am  8diiioa&  Ftek:  the  A^iAmw 
of  SoienoeB,  Peteogradf  tad  the  dei 
Lineei,  "Rome: 

The  entranoa  of  the  United  States  into  the  war 
OBftaa  oar  ma  of  aaieaae  wltik  yoan  In  a  eamon 

cause.  The  National  Academy  of  Seienees,  aeting 
through  the  National  Research  Council,  which  has 
been  designated  by  President  Wilson  and  the  Cotm- 
ell  of  National  Defense  to  mobolise  the  nwioh 
facilities  of  the  country,  would  gladly  cooperatp  in 
any  seieotifio  researches  still  underlying  the  aolu- 
tkn  of  mlBtaiy  or  Industrial  jreTitean 

Ten  1917  meeting  of  the  Aaaoeiation  of 

American  Geographers  will  be  held  at  the 
L  iiivcrsity  of  Chicago,  on  December  27,  2S 
and  29.  The  anntial  meeting  of  the  Xational 
Oonneil  of  Geogreiihj  Teaehera  inSL  pNhaUy 
be  held  at  tiie  leme  time  and  pIao& 

Mr.  Warbsn  Knaus  C82)  has  donated  to 
the  Entonu>lo;,ncal  Museum  of  the  T'nnaaa 
State  Agricultural  College^  his  valuable  col- 
lection of  Ooleoptera,  Brer  dnoe  he  tna  n 
student  in  the  ooUsge,  ICr.  Enaos  has  spent 
practicnlly  all  his  spare  time  and  vacations  in 
eolleetiiiff  arid  studying  Coleoptcra.  lie  haa 
made  many  teips  into  the  arid  regions  ot 
Hadeo,  Ariaona*  Teua  and  New  Madeo  to 
oolleot  inaeota.   These  tripe  have  been  pro- 
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ductive  of  many  new  species.  Hit  ooUadion 
oontaiiu  a  nimlMr  of  qptoict  ^iiat  am  onlj 

iannd  In  one  or  tv^o  muBeoms  in  the  world, 
and  these  were  furnished  by  Mr.  Knaua.  His 
collection  will  be  kept  aa  a  eeparate  one  and 
will  be  known  as  the  "  "Wtxxon  Knans  OoUeo- 
tifln." 

Tbb  University  of  ilichigan  Biological  Sta- 
tiPTi,  sit\intc<3  at  Douplas  Lake,  Michipran,  will 
open  for  the  ninth  season  on  Jxily  second  for 
a  period  of  eight  weeks.  Coxirses  in  natuial 
Iditovy  And  eoologj  of  animals  and  plants 
will  be  in  charge  of  the  following  staff: 

George  R.  La  Rue,  assistant  profrasoT  of  zoolo^ 
in  the  UniTenity  of  Michigaii,  director  of  the  bio- 
lofieal  staiimi,  and  aititfaiit  pwfcawi  of  aooiogj. 

Bctiben  Mjron  Strong,  Ph.D.,  aaeistaot  professor 
of  anatomj  in  VanderbUt  Univeni^,  professor  of 

BOCflOg^. 

Max  Mapcs  TAVir,  Ph.D.,  Sc.D.,  A.s.sistant  pro- 
fessor of  biology  in  the  TJniTersitj  of  Colorado, 
sssislsiit  pfoCssBor  ef  aooikigjr. 

Prank  Caleb  Oatee,  PhJ).,  sometime  instructor  in 
botany  in  the  University  of  tha  PkilippiiiiSy  aairisit> 
ant  profenor  of  botany. 

John  Ilenry  Ehlere,  PhJ).,  instmetor  la  Iwtnj 
in  the  University  of  Michigan,  in.Htructor  in  botany. 

Richard  Morris  Hoimau,  Ph.D.,  inatructur  ia  but- 
maj  la  Am  Vnircnitgr  of  WMtlgiui,  instmetor  in 
botany. 

Walter  KoeU,  AJi^  assistant  in  zoology  in  the 
tJaivBinity  of  lOdiigaB,  instmetor  In  aoology; 

C\Yde  Brace  Stouffcr,  M.D  ,  i  livcj  to  the  Uni- 
versity of  Michigan  Health  iiiervice,  physician  to 
fhs  Bklsgissl  BtstloB. 

The  station  is  open  to  inrestigatom  as  well  as 

to  students  lAo  require  direction.  InquiriM 
should  bo  addressed  to  Dr.  George  R.  La  Rue, 
director  of  the  Biological  Station,  Ann  Arbor, 
Ififihigan. 

Tbb  Oamlni^  tTnivenity  Pmss  hss  issoed 

a  collection  of  saaagfs  by  Cambridge  graduates 
entitled  "  Science  arid  the  "Nation,**  Chemis- 
try, Physical  Research  and  Metals  are  dis- 
onssed  hy  Fkof  ssson  W.  7.  Pope  and  W.  H. 
Bngg,  and  Ur.  Boeenhain,  of  l3ie  National 
Physical  Laboratory;  Mathematics,  by  Pro- 
fessor E.  W.  Hohson;  Botany,  For^tiy  and 
Agriculture,  by  Mr.  P.  W.  Keeble,  ^motor  of 
the  Royal  Hortienltural  Gardens,  Wisley,  Mr. 
W.  Dawson,  Piolessois  B.  H.  Biffen  snd  T.  B. 


Wood;  Geology,  by  Dr.  H.  H.  Thomas,  secre- 
tsiy  of  tiM  Oodogieal  Society  of  London; 

^Medicine  and  Diseasf  s,  by  Professors  P.  G. 
Hoplcitis  ami  G.  H.  P.  Xuttall  and  Dr.  G.  S. 
Graham-Smith;  while  Mr.  W.  H.  R.  Rivers 
dsals  nitik  the  govornmeot  of  subject  peoples 
from  the  point  of  view  of  flie  snthrapologist 
The  general  objtM't  of  these  essays  is  to  empha- 
i^i;ce  and  illustrate  the  importance  of  pure  sci- 
ence and  of  original  research  as  bearing  di- 
XMlil^  on  nationsl  pvospsriiy. 


UMIVBR8ITY  AND  EDUCATIONAL 
NEWS 

Tbb  Texas  legidsturs  hss  orested  a  hmnch 

of  the  State  Agricultural  and  Mechanical  Col- 
lege to  be  situated  at  a  point  to  be  determined 
by  a  commission  in  the  western  part  of  the 
stata  The  legialatnre  has  also  established  two 
junior  coUfigss  to  be  situated  at  Stephenrillo 
and  Arlington  trader  the  control  of  the  trustees 
of  the  state  college.  The  legislature  appropri- 
ated two  million  dollars  for  the  rural  sdiools 
of 'Uiastatft 

Tbb  tTttiTorsity  of  Oregon  Medicsl  School  is 
about  to  expend  $lir),0()0  for  the  construction 
of  the  first  unit  of  their  new  laboratoiy  build- 
ing on  Portland  Heights.  The  now  mtB,  mna 
twenty  acres,  was  the  grift  of  the  Oregon  and 
Washington  "Railroad  and  Navigation  Co.  It3 
altitude  affords  a  wonderful  view  of  the  sur- 
rounding mountains  and 

Di.  81MOB  K  PiXiBH,  ptolenor  of  politkal 
economj  at  tha  UiUTsnity  of  Pennsylvania, 
has  been  retired  on  the  ground  that  he  ha3  at- 
tained the  age  of  sixty-five  years.  Dr.  Patten 
in  a  statement  said  the  sotafleation  given  him 
*  rstses  the  question  of  free  speeeh.* 

Mr.  F.  a.  KBfBBnr  has  resigned  from  the 
instructing  staff  of  the  mining  and  metallurgy 
department  of  the  University  of  Wisconsin  to 
become  a  eonsnltiaff  engineer. 

Db.  Q.  E.  Bubobt,  of  tiie  department  of 
physiology  of  Chicago  University,  has  been  a|^ 
pointed  professor  of  pihyslology  in  the  Univsop* 
sity  of  Oregon  Medical  School. 

Db.  (X  B.  FkRREE,  of  Bryn  Mawr  College, 
has  been  promoted  to  be  professor  of  caqmi' 
mental  psydiology. 
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DISCUSSION  AND  CORRESPONDENCE 

THK  80M0  OF  TBB  OSAMHOPPBS  8PABB0W 
(ilMlfODSAMVt  SAVJMItAItini 

AU8TRALIS  MAYNARD) 

For  many  years  I  have  been  int<!Te8ted  in 
the  8ong  of  the  grasshopper  sparrow.  Thi« 
•pamnr  ajpflan  to  be  furly  ooDunom  Hmmd 
Waahingtoii,  D.  C.  During  the  early  part 
of  the  snmmpr  of  1916  I  fre<iiir'iitly  heard  its 
peculiar,  insect-like^  lisping  notes,  for  the 
bitd  IB  noro  often  heard  than  seen.  Onomal^ 
liowerer,  almost  invariably  perched  t^Nin  a 
certain  cedar  trpe  in  the  N^ational  Cemetpry, 
near  tlie  MeClellan  Gate,  to  deliver  its  dainty, 
high-pitched  it-tip-i-ts  This 
parttenlar  bird  saiif  in  this  mauMr  for  many 
mornings,  always  siaeiag  item  ^  same  &- 
Torite  tree. 

For  many  years  I  was  familiar  with  this 
field  4PaR0w  around  tuj  bomie  town,  Oxford, 
ICsss.,  and  have  often  heard  delivered  a  more 
complete  sonpf  than  the  one  usually  described 
by  practically  all  observers  and  ornithologists. 
The  nsnal  song,  it-tip-i-ts  e  e  o  e-e  e  oe'O  e, 
frequently  terminated  with  a  most  TWBaricai>lo 
series  of  faint,  rapidly  uttered,  vn.\<{,  ecstatic, 
flowing,  warbler-like  uotea — an  exuberant 
chippety-chippety-chippcty,  continued  for  six 
or  eight  seeimds.  This  last  peiformanoe  ap* 
I)ear9  to  have  been  n  sort  of  passion  song  and 
is  remotely  like  a  tiny  edition  of  the  oven 
bird's  passionate  outljurttt  as  it  mounta  into 
the  air  above  the  woodlands  at  nif^t.  This 
more  complete  aonflr  >a  not  as  commonly  hesid 
as  the  lispinir  monotone  and  I  have  never  yet 
heard  it  elsewhere  than  in  New  England.  I 
feel,  however,  that  this  wonderful  litUe  twit- 
tering rhapsody  is  a  part  of  its  true  song,  at 
least  in  some  portions  of  its  range. 

In  the  literHtTire  reforriniT  to  the  habits  of 
this  sparrow  I  find  only  two  refereuces  to  this 
variation  in  its  song.  In  "Birds  of  New 
Yotlc,'*  Memoir  18,  VoL  %  by  I3on  Howard 
Eaton,  an  excellent  descripdoTi  of  the  song  by 
Gerald  Thayer  is  cited.  Thayer  intcrpri  t=!  the 
Ubual  song  as  "  sit-tit-ts-c-e-e-e-e-o-e-e-e-e-e-e."' 
He  does  not  regard  this  as  the  true  song  of 
the  Brassfaoppsr  sparrow,  however.  The  true 
soDg  whiflh  he  heard  was  a  "long,  rambling 


twitter,"  nttSKsd  in  a  tone  similar  to  that  of 

the  insect -like  notes  given  above,  although  rj^t 
as  loud,  and  continuing  as  long  as  10  to  l:^ 
aeeonds.  Baton  says: 

Ttis  roUing  twitter  is  uttered  when  the  male  and 
famale  ar«  flju>g  togetber  otw  the  moadows  or 
ssstsd  asar  eaeh  other. 

L.  A.  Fnertee  has  also  heard  this  mere  eom- 

plete  song  nf  the  frrasshoppcr  sparrow  and 
likens  it  Xo  the  twittering  song  of  the  prairie 
horned-lark  heard  at  a  cousiderable  distance. 

y/Mgaammt  D.  a 

DMOMTITX  AND  KCTOKIAL  AST 

To  THE  Editor  of  Scibncb:  As  an  artist, 
I  was  interested  in  the  quotation  on  art,  used 
as  an  upt  illustration  in  the  interoitiug  article, 
"Ednoation  after  tlie  War,"  by  Ueaan. 
Franklin  and  MaeiNiitty  in  Scknck  of  Deoen^ 
ber  16.  The  argument  is  based  on  a  miseon- 
OQption  of  the  relative  values  of  decorative 
and  piMtorial  artj  a  mtseono^ition  whiali  ib 
entiMly  modstn.  The  Gree^  or  medieval 
potter  or  weaver  would  have  been  much  sur- 
prised if,  when  he  was  decorating  a  jar  or  a 
fabrio  with  conventional  forms,  he  had  been 
told  that  his  art  was  lesw  "Iivtt«**  than  tiiat 
of  the  piotxire  maker.  Piotorial  art  i?  n« 
higher  or  more  alive  than  decorative  art;  U 
is  simply  a  di£[erefit  expresdiou  of  the  artist's 
feeling  for  ^  beautifoL 

The  artist  who  deigned  the  angel,  prob- 
ably in  mosaic,  illustrated  in  the  article,  de- 
sired to  £il  a  given  space  with  a  symmetrical 
arrangsBBent  of  lins^  form  and  color,  wiiieii 
would  be  pleasing  to  the  eye  Aa  he  was 

decornting  a  ehurch,  this  arrangement  tonk 
the  form,  or  rather  became  the  symbol,  of  an 
angd.  He  pointed  the  thmnba  beeanse  the 
pattern  was  thxis  improved  and  he  put  red 

spot?  on  the  hands  because  he  wanted  some 
bright  color  in  that  particular  place.  (Though 
for  the  matter  of  that,  I  know  of  no  data 
which  warrant  onr  eonelnding  that  angds 

hat^'t  pointed  thumbs  or  red  spots  on  their 
palms!)  If  he  had  been  decorating  a  ban- 
queting hall,  he  would  have  used  some  syn^l 

of  coufiriaUty*  nieh  aa  grapeii  or  a  flgvre  of 
Baedna*  or  iriiatefer  symbol  was  best  adaplsd 
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to  his  puxpose,  t.  filling  a  giren  space  witii 
wnwmnt  giiiring  to  flia  qya. 

Deeorattfe  art  is  limited  t^ftM,  mate- 
rial, etc.,  finf!  its  interest  often  consists  in 
the  artist's  effort  to  use  these  limitations; 
while  the  comjparative  freedom  o£  pictorial  art 
dian  oaiMM  it  to  degaaaraite  into  imitation 
—which,  of  course,  is  not  art  at  all. 

As  tho  technic  of  art  is  properly  a  scienoe, 
theae  remarks  may  not  be  entirely  out  of  pla<^ 

Maboabst  Abmstrono 

thb  preservattok  of  rbcosds 
To  THE  Editor  of  Science:  On  reading  the 
article  on  "Onr  But^  to  the  Future^"  by 
IWuMur  O.  E.  Vail;  in  UtiB  Beeenabor  sum-' 
ber  of  the  Scientific  Monthly,  it  occurred  to 
me  thflt  ftnvp  !it  hand,  available  without 
special  expense,  better  means  of  leaving  par* 
ntmnt  teoovda  lor  tiio  fatnre  tiun  any  of  onr 
joedeoesson.  Ptaetieally  aU  printing  is  dono 
from  electrotypes ;  these  electrotypes  are  made 
of  metals  that  arc  not  readily  corroded  by 
atmospheric  action  and  under  proper  storage 
oonditionB  wooM  be 

In  the  prodnietion  ol  imMtically  all  great 
books,  or  other  records,  engrflTinprs,  etc.,  elec- 
trotypes are  used.  After  serving  their  pur- 
pose in  printing  the  edition  many  iSaxm  theiy 
are  bnt  slightly  worn  and  could  be  stoied 
compactly  in  fire-proof  and  earthquake-proof, 
dry  vaults.  Sets  of  electrotypes,  such  as  those 
employed  in  printing  the  Encyclopedia  Britan- 
nice,  and  otiier  refennoe  wuiki)  woiild  pfovide 
for  future  generations  a  considerable  knowl- 
edge of  almost  everything  of  importanoe  per- 
taining to  this  era. 

Qcnenilly  speaking',  llie  pronaPTation  of  fee* 
ords  in  this  way  would  cost  no  more  than  the 
I'iiilir>n  price  of  tho  metal  involved  in  the 
plates,  as  otherwise  the  plates  would  be  re- 
mdted  and  the  metal  used  over. 

JoHV  8*  Wbiobv 


SCIENTIFIC  BOOKS 
Sow  to  know  the  Mosses.    By  Elizabbth 
Uabb  IhniHiM.  Boeton:  Houghton,  Mfflin 
Co.,  1916.  287  pages,  illustrated.  $1.25. 
Thia  Utile  book  ia  intended  aa  *'a  popular 


guide  to  the  mosses  of  the  Northeastern 
Unitad  States'*  eooodUsg  to  its  subtitle  or,  as 
the  cover  states,  *'  Tliis  handbook  of  moeeos 
the  first  intended  for  use  without  a  microscope 
— throws  open  a  new  and  fascinating  field  of 
study  to  tiie  amateur  botanist  and  nature  lover. 
Kcgra  to  80  genera  and  deaoriptiflna  of  over  160 
species  are  given."  In  view  of  the  limitations, 
and  oonsidoring  how  difficult  it  is  to  really 
know  the  mosses  thoroughly,  Mrs.  Dunham's 
ooasoieptiQUB  effodrt  to  intvodnoe  a  feir  of  onr 
nooet  abundant  and  easily  recognised  gensta 
and  species  to  a  wider  acquaintance  will  cer- 
tainly lengthen  the  season  of  out-door  pleas- 
vres  and  intweete  foe  ihoee  vAo  km  nature 
at  all  times  of  the  year  I  For  "  the  moesei  and 
lichens  love  the  damp  shade  and  the  wet  frnsty 
season  when  other  plants  fade."  To  acquire 
even  a  bowing  acquaintance  with  80  out  of  the 
SOO  genera  lepreeented  in  onr  flora  and  grow 
to  recognize  160  species  out  of  nearly  3,000,  is 
to  learn  to  have  eyes  that  see  and  appre- 
ciate the  sxibUer  beauti^  of  form  and  color. 

The  drawings  in  the  text  and  the  fall-page 
illustrations  will  be  found  helpful  and  with 
the  e.xception  of  a  few  indispensable  technical 
terms  the  book  is  free  from  pedantry  and  un- 
neeessaxy  Teibiage^  S.  Q.  Ihiffoor 

Naw  Toax  BorasmuL  GaaMir 

SPECIAL  ARTICLES 

THX  BVPBCT  09  WMKMBaS  OF  DIVTBTOIV  OF 

FULVERIZED  LIMESTONE  ON  THF  YIELD 
OP  CRIMSON  CLOVER  AND  LiM£ 
SBQUIREMBNT  OF  SOILS 

The  practical  significance  which  attaches  to 
studies  in  the  application  of  lime  to  soils  is 
responsible  for  ejcperiuieutation  with  pulver- 
ised limestone  Tsxying  degrees  of  flnencee. 
Frear»  cites,  together  with  his  own  experi- 
ments, tho  comparatively  few  investigations 
pertaining  to  this  problem.  It  has  been  stated 
by  some  anAoritieB  lhat  limestone  pesaing  a 
10-mesh  sieve  is  satisfactory  for  field  practise^ 
while  others  have  advocated  nmterinl  passing  a 
60-mesh  sieve,  some  claiming  that  even  finer 
pulverization  is  to  be  preferred.  The  following 
eiperiinents  were  planned  in  1014  to  throw 

iFrear,  W.,  "Sour  Sdb  aad  I4aaleg,"  DqpC 
Agr.  PeBB.  BaL  S9l,  1916^ 
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same  on  the  compariaoa  of  «  tmilonD 
limaitaiM^  whidi  litd  bMn  giilijeoted  to  nuryiag 

d^rrces  of  pulverization,  with  calcium  osido. 
During  tlie  progress  of  the  work,  Tliomas  and 
Prear^  published  ZMulti)  which  are  similar  to 
fh(we  obtained  in  ih«  pnaant  xnatmoo. 

Several  soils  which  may  be  regarded  as 
typical  of  rather  extensive  fertile  areas  were 
obtained  through  the  courtesy  of  Drs.  P.  £. 
Brown,  0.  £.  Thome,  O.  A.  ICooen,  W.  J. 
Schoene  and  W.  P.  Kelly;  respectively  desig» 
nated  as  Carrington  (Iowa)  silt  loam,  Woostcr 
(Ohio)  silt  loam,  Cuuiherlaud  (Tennessee) 
iilt  loam,  NorfoUc  (Virginia)  sandy  loam, 
Biarra  (California)  sandy  loam  and  Parts* 
mouth  (Net\'  Jersey)  aeid  murk.  Ten-pound 
earthenware  pots  were  hiled  with  soil  and  lime- 
stone of  20-40,  eO-80,  100-200,  200+  mesh 
and  ealdum  oKido  (e.  p.)  «wa  added  ia  anfl- 
cient  quantities  to  satisfy  the  lime  require- 
ments of  the  various  soils  as  determined  by 
the  Yeitch  method.  Fifteen  crimson  dover 
plaata  were  ffrown  in  eaoh  pot  maintained 
imder  optimum  moiature  conditions  in  the 
gTeenho«n<».  A  summarr  of  the  results  obtained 
on  the  five  more  important  soils  is  recorded 
in  TaUe  I.  It  ia  cfvident  that  tn  genan],  in 

ftmwcry  sftowtoir  JMoMm  Effect  of  Fitmim  of 
VMtton  of  Puhcriged  Limegtone  and  CaO  en 
lite  Jiaid  of  Crimson  Clovm-  oa  Variom 
SoUt 


Ckmak  .  

2(k  4<>-aMsli  UaiMtMMuj 

60-  SO-mcsb  limestone.. 
l<)0-200-me«h  limestone.. 


CaO., 


,1 


i| 

11 

|i 



AT. 

100 

100 

100  (  100 

100 

112 

857 

127  184 

188 

1S8 

864 

123  243 

217 

184 

4!9 

130  248 

233 

146 

404 

142  262 

239 

161 

398 

153  208 

230 

all  the  soils  studied,  there  is  an  inoreaso  in 
crop  field  (dry  weight)  as  the  fineness  of  the 
limeetono  to  Snoveased.  Averaging  the  Ibn 
aoils  it  win  be  seen  that  the  yields  with  M0>1L 
are  fully  one  tliird  again  as  lazge  aa  wliere 

»  Thoma?,  W.,  and  Frear,  W.,  Jnur.  ZimL  JRi^. 
Chem.,  Vol  7,  No.  18  (1&15J,  p.  1,041. 


fO-JL  limestone  was  employed,  and  practically 
double  the  yield  on  tiie  imlimed  pola.  Than 

is  little  choice,  however,  between  the  200- M- 
lirnej?tone  and  calcium  oxide,  the  former  giv- 
ing maximum  results  on  the  Ohio  and  Teunes- 
ase  soils,  while  the  latter  proved  snperior  on 
the  Korfolk  and  Iowa  soils. 

An  analysis  of  tVip«o  crops  for  total  nitrogen 
(i^jeldahl  method)  indicated  the  same  general 
telatiopship^  as  ia  shown  in  TaMe  IL  Namdty. 

TABLK  n 

Summary  thowing  Relative  Effect  of  Finenett  of 
DMdtm  of  PuhmiMed  lAmMtome  md  fStO  am 
Xelol  Nitrofjcn  (in  Gm.)  of  Crimtom 
Clover  on  Variotu  8oU» 


11 
II 

o  e 
-' « 

|i 

2 

K  g  S 

u  s 

h 

it 

it 

Check  

100 

100 

100 

100 

100 

'10-  40-iiie<ili  liiuestone.. 

15  V' 

4:i8 

117 

136 

21S 

(iO-  SO-mesJi  liinestoae.. 

236 

47o 

128 

355 

299 

100-200-ia««h  UueaUNM.. 

231 

500 

139 

336 

302 

200  -Hnssh  limatlMM..... 

2oo 

475 

154 

373 

314 

CaO  

268 

438 

167 

800 

291 

as  the  ftoflDess  of  division  of  limestona  ii 

creased,  the  total  nitngen  (In  gm.)  inereaaad. 

Two-hundred-me.-ih  limestone  was  again  supe- 
rior to  calcium  oxide  in  two  of  the  four 
instanoesL 

The  OaUfomia  soil,  being  decidedly  alkar 

line,  responded  unfavorably  to  the  applica- 
tion of  limestone.  That  is,  the  yieid  of  clover 
as  well  as  the  total  nitrogen  decreased  with 
inoreaaing  faenase  ol  division  of  pulveriflsd 
limestona  With  the  aoid  Bnick  aoil  (Ports- 
mouth), ho'wever,  the  results  were  similar  to 
those  obtained  with  the  other  typical  soils, «. 
an  inersaaa  in  fineness  ol  division  waa  mvob' 
sible  for  an  inoraaae  in  erop  yield  and  total 
nitrogen. 

After  the  clover  had  been  harvested,  the  lime 
requirements  of  the  soils  wi^e  again  detei^ 
mined  for  tiie  purpoae  of  oomparing  the  w3»- 
tiwR  nentraliziug  efficiency  of  the  iKiScnnt 

materials.  A<*  mi^jht  be  expected  from  theo- 
retical considerations  the  lime  requirement 
tended  to  decrease  as  a  result  of  the  applica- 
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Summorif  thawing  SeUUiva  Effect  0/  Winanen  of 
DMMmi  of  Putwritgd  HmettoiM  md  CaO  on 

HU  Decrease  (in  Per  Cent.)  of  t]k« 
Origiaal  lAme  JSegutre- 
mmt  of  Font  Tn- 


11 
II 

0  a 

111 

pi 

CiMck  

0 

0 

0 

0 

0 

20^  40-mei-h  limwtooe.. 

36 

84 

32 

33 

34 

60-  80-mfsh  lini««ttone.. 

64 

06 

58 

68 

66 

loO-200-mc^-li  limestone.. 

62 

95 

97 

78 

81 

200  -i—meth  limestooe..... 

60 

88 

97 

80 

83 

es 

61 

89 

65 

fl7 

tioQ  of  limeHtoDe  increasiug  ia  £netiess  of 
diviBion     ahown  in  Table  lEL  Tb»  oaloiiiiB 

oxide  does  not  appear  to  be  qiiite  M  valuable 
as  the  200-^[.  linic-^tone,  whieh  may  possibly 
be  due  to  the  fact  that  the  former  proved 
imtiany  raperior  in  neotnlising  the  ieidity» 
but  aUowed  a  subsequent  accumulation  of 
acidity  to  take  place,  wlu'le  tbe  latter  neutral- 
ixed  the  acidity  more  gradually  and  in  a  more 
progres^e  manner. 

The  writer  has  eaqperimenti  in  progress 
wTiich  indicate  that  incrcnsingr  the  fincnesa  of 
division  of  pulverimi  limestone  is  respon- 
sible for  increasing  the  biological  activities 
tneh  as  ammnnifiiMtion,  nitriflGa;tion  and 
nitropren-fixation.  A  study  is  also  being  made 
of  tljo  effect  of  leaching  upon  the  relative 
efEcieiicy  of  different  iinenesses  of  division  of 
xndTBriaed  limeslone^  wi&  and  without  ammo* 
nium  sulphate.  This  is  carried  out  in  galvan- 
ized iron  tanks  (eontainiiifjr  1?,0  Ib-i.  of  soil) 
which  have  stopcocks  permitting  the  collec- 
tion of  drainage  water*  In  a  landy  aaH  the 
growth  of  four  anoofliaive  crops  indicates  that 
the  60-M.  19  superior  to  the  20-M.  or  the  finer 
grades  of  limestone,  probably  because  in  such 
deep  pots  (17  in.)  and  such  a  light  soil,  the 
isR  xnatnial  is  waahed  down  balow  the  root 

BUTUMtS  OOLLKOS, 

New  Bbunswick.  N.  J., 
Novtmber  3, 1910 


UXIN0I8  STATK  ACADSIfY  OF 

SCIENCE 

TBI  tmXk  aanual  meeting  of  the  TlUiiolt  Btata 

Aoademj  ef  ftdaaaa  was  held  at  Knox  College  Sn 
Galesburg  oo  Fehnisry  23  and  2-1.  About  one 
hundred  members  and  delegates  aud  some  two  bun- 
dled altlHBa  of  OdMdNBg  attwJad  various 
RosRions.  Over  forty  new  members  wete  etocted. 
i^our  sewions  were  held,  as  follows: 

Friday  aftatiieett,  a  general  sertaa  at  uMah  tfce 
following  papers  were  read : 

Safeguarding  the  Food  and  Water  Supp^,  a 
VtaetioB  ef  the  State,"  by  £.  H.  &  Bailv. 

"Wireless  Tran-sinission  of  MessagM  In  tta 
Olden  Time,"  by  Prancis  B.  Nipher. 

"Botanlaal  bataDatiOB  in  the  Eiald  Miueaia  ef 
Natural  Histei7»"  by  Chas.  F.  Millspaagh. 

' '  The  Purpose  of  Science  Teaching  in  a  Uaiw* 
sity,"  by  W.  A.  NoyM. 

**  Plant  Ecology  and  Iti  rdalkn  to  Agiiaiiltnie/' 
by  Warren  0.  Waterman. 

''Aetivated  Sludge  Process  of  Sewage  Treat> 
aMit,"  bf  Edwud  Bartow. 

"Contribution  of  the  CoHepe  to  BB^'iehool 
Science  Teaching,"  by  John  0.  Heasler. 

Ob  Friday  evsoing,  ik»  membm  of  the  academy 
and  delegates  present  and  over  a  hundred  citizens 
of  Oaleeburg  enjoyed  a  bawjuet  at  the  Qaleeburg 
Ohib.  A  spedal  ■ewien,  maridag  the  tenth  anal* 
versary  of  the  academy,  tannediately  followed  the 
dinner.  At  this  session,  remarks  suitable  to  the 
occasion  were  made  by  the  following  delegates 
from  oOiar  ergaaiaaliona:  Piofaaaor  T.  B.  Nlpber, 
St.  Louis,  American  Philosophical  Society,  Acad- 
emy of  Science  of  St.  Louis;  Dr.  W.  A.  Noyes, 
Urbana,  National  Academy  of  Sciences;  Professor 
J.  B.  Wdtoy  Bfltoit,  OowaeBtiaat  Aeadway  of  Arta 

.ind  Sciences;  Professor  IT.  S.  Couard,  Grinnell, 
Iowa  Academy  of  Science;  Professor  E.  H.  S. 
Bailey,  Lawreaee,  l^asaa  Aeadeny  ef  8ai«Me; 
I'roto.-^sor  W.  H.  Hobbs,  Ann  Arbor,  lOeUgan 
Academy  of  Science ;  T>r.  IT.  S.  Pepoon,  Chieapo, 
Chicago  Academy  of  Science;  Dr.  0.  W.  East, 
SprlagflaU,  nSaoli  State  Board  ef  Beattii;  Dr.  T. 
W.  DeWolf,  Urbana,  Illinoia  State  Goologlcal  Sur- 
vey; Dr.  A.  B.  Crook,  Springlield,  Illinois  State 
Mtweuni;  Mr.  E.  B.  Vliet,  Champaign,  Chemical 
CUb,  Unlvtnitj  of  Illinoia ;  Profsasor  Bdward 
Bartow,  Urbana,  Illinois  State  Water  Survey;  Pro- 
fessor F.  Ii.  Stevens,  Urbana,  Bacteriologieal  Qub, 
Ualvonlty  ef  nilnola. 

Tie  following  liad  aaaaptofl  invitations  to  be 
preNBt  at  thia  program  bat  wve  naable  to  be  pie^ 
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0iit  nnd  reoponded  by  letters  or  telegrams:  Bean 
C.  H.  Eigenmaoo,  Bloomiugtou,  Indiana  Academy 
of  BdflBM;  Dr.  J.  B.  Shaw,  Utbaaa,  IfrtliwnitfaM 
Club,  TTnivcrsity  of  Illinois. 

In  addition  to  the  greetings  brought  by  tboM 
delegates,  the  AxHrieaa  Awdemy  of  Aria  ttid  Bd." 
ences,  the  California  Acadamj  of  ScieniM  amd  Ik* 
Ohio  Aeaili'Diy  of  Sciences  presented  their  felicita- 
tiomi  by  letter  reletting  that  these  could  not  be 
offoMd  pwaoMlly* 

Dean  Eij^enm.Tnn  '.s  nic^^agc  was  in  tho  form  of 

•a  eight-page  telegram  in  which  he  reported  a 
dieam  nfeteb  be  kad  lately  experienced.  He 
dreamed  that  he  and  Ids  neighbor,  Billy  Sunday, 
had  ilied  ami  prpsontod  their  credentials  to  his 
Satanic  Majesty  at  the  same  time.  It  app^ued 
tint  Biltyli  owdantiala  wato  not  good  for  permar 
nent  admission  to  the  place,  but  be  was  allowed  to 
look  in  and  was  greatly  amazed  to  find  that  tho 
numerous  men  of  science  whom  he  had  condemned 
to  the  place  were  aU  there  and  having  a  thoroughly 
good  time.  They  wore  carrying  on  all  kinds  of 
acientifie  experiments  for  which  the  high  temper*- 
two  «aa  aapedally  suitable,  and  kad  ao  inpnmd 
the  plaoe  that  Billy  longed  for  pamladan  to  re> 
main. 

Tills  program  lasted  until  a  late  hour,  and  I'resi* 
daat  William  Treleaae  waa  ooipalled  to  forego  the 

reading  of  tho  prcsidoutial  address  which  he  had 
prepared  on  the  suggestive  title:  The  Prodaoer,  the 
IHatrlboter  and  the  Ooosumer. 
The  program  for  fiafarday-  aMvafaif  aoaaiited  «< 

a  symposium  on  tho  topic  Public  Hc.ilth  Prob- 
lems. The  following  were  the  vp&akext  and  topics 
of  fUa  programt 

Opening  of  the  Symposium,  by  Dr.  J.  H.  Beard. 

"Infant  Mortality  m  a  PabUe  flealth  Piob' 
Ion,"  by  Mus  Emma  I>uke. 

«Tte  OoBtnl  of  lafaatioaa  Diaeaaa,"  ^  Dr. 
C.  W.  Ea.^t. 

"fiural  Sanitation^"  by  Surgeon  M.  J.  White. 
**Be1atkn  of  Water  Suppiira  and  Bewage  Die* 
posal  to  Pvlktla  Health,"  by  Mr.  Pan!  Banaen. 
"Cancer,  aa  a  PabUe  Bealth  Problain»"  I37  Dr. 

J.  F,  Percy. 

The  eymposiiim  waa  followed  by  a  apaaial  ]ae« 

ture,  complimentary  to  the  j>eu[>le  of  Galesborg,  OH 
the  topir  "Earth  Oonoais,"  by  Dr.  T.  0.  Ohaoi- 
bcriin,  of  Cliicugo  University. 

On  Satorday  afternoon,  the  aeademy  waa  dt- 
Tldod  into  three  seetloaa  for  Iha  jaaacntatiwi  of 
papers  as  follows: 


fiwrnoN  I 

Papers  on  Botany  and  Allied  Subject* 

**Tb»  Cbeabiot  in  Illinois,"  by  WlIHam  Tre- 
lease. 

"Dwarf  Shore  Floras,"  by  H.  Walton  Qark. 

"The  Primroso  P.ocks  of  liliuois, "  Ly  IL  S. 
Pepoon  (lantern). 

"A  Diptcrocarp  Forest, "  by  Prank  C  Oatos. 

"Elementary  Teaching  of  Stem  Struotor^"  by 
Beai7  8.  Camrd. 

"A  Contribution  of  Enoiriedte  of  Pofto  Bioaa. 
Fungi,"  by  P.  L.  Stevens. 

"PkfBadkeni  an  Oom  aad  »  Oananl  OaaridaB*- 
tion  of  the  Oama  PJkfQedkor^"  biy  Kais  & 
Dalbey. 

"Altenuaia  in  Apple  Spots,  an  Apple  Bot 
caused  br  fitiodoMiw  «Md«,"  hf  Iteaeaa  Jaaa 

Maelnnes. 

"Notes  on  Cephaleurot  Virtteent,"  by  Bath 

"Now  or  Noteworthy  FOagt  fMm  Porto  Btao,'* 

by  Ernest  M.  R.  Lam  key. 

"Two  Porto  iiiean  Plant  Diseaaes, "  by  £. 
IGlaa. 

sECTio>r  n 

Fapen  on  Zoology,  Fhysiology  and  Allied  Svtbjeett 
"Selection,  Begression  and  Parent-Progeny  Cor- 

relation  in  Aphis  avenae  Fab.,"  by  H.  E.  Ewing. 
' '  CoUeetiag  SDaila  ia  the  Sflathwaat,"  hj  Jmmm 

U.  Fenriao. 

"AttpUbiaaa  and  Beptike  of  the  Charleatoit  Be- 

gion,"  by  T.  L.  Hankinson. 
"Crane  Town  on  the  Spoon,"  by  Dr.  W.  fi. 

Strode. 

"MaeHianiam  lagalating  the  I^jing  on  and  lioaa 

of  Flesh." 

"The  Cause  of  Exophthalmic  Goiter,"  by  W.  £. 
Burge. 

"  The  EfTect  of  Starvation  on  the  Oltailaaa  Oa» 
tent  of  Tissues,"  by  Alma  J.  Neill. 

"iieceut  Beaearch  in  the  Department  of  House* 
bald  Selaaaa,  Vnivanitr  of  nUnaia,"  bj  Bnik 

Wheeler. 

"The  Content  of  a  (ienerai  Science  Course,"  by 
J.  F.  GroToa, 

8»7noN  m 

Popsrs  OH  PJkfaka,  Chemistry,  Qaoion  oad 

Suhjectt 

"The  Origin  of  Des«t  Deprwsion,"  by  WilHaB 
Herbert  Hobbs. 

"The  Thebe.^  Sandstone  and  Orchard  Creak 
Shale,  and  their  Faunas,"  by  T.  E.  Savage. 
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"The  Phy  i  :lI  History  of  tho  Uiipcr  MissLisippi 
Valiej  Dunug  ihc  Late  Paleosoie,"  hy  Francis  M. 
Van  TuyL 

'  *  The  Clirnatir:  History  of  Alaska,  tnm  %  NUT 
Viewpoint, "  bj  Eliot  Biackwddw. 
"Jia,  finptofad  Tom  of  Wfgk  Vummi  Sgh 

6peed  Mercury  "^',^r1^  Air  Pump"  (lantern). 

Siaple  Demonstration  Tube  for  £Uhibiting 
flw  MtnarY  Hiamwr,  Gionr  1)j  Mnmwj  Mfltton 
and  the  Vaporizatiou  of  MmtUf  tA  B»dne«d  Fits- 
■oim"  (damonxtration). 

"TitfUe  Oolov  Xffcrti  in  *  PMitiw  Biy  Tate 
Containing  HeUmn"  <diiBonrti»ti«nt  Iwtan),  txf 
Cbas.  T.  Knipp. 

"A  Studj  of  Indoor  Homiditj"  (lantern). 

"Tho  Bate  of  Combustion  of  SOBM  Iffiwda 
Coald"  (lanteru),  by  F.  D.  Barber. 

"Derivatives  of  lao-Camphorie  Aeid,"  by  Glen 
A.  Skinner. 

Tho  ofHcprs  elected  for  the  ensuing  year  are  as 
follows:  Br.  J.  0.  Hessler,  James  Miiiikin  UniT«r< 
dty,  DMator,  PrMtdcBt;  James  H.  Vania,  Jblk* 
Vice-presidfnt ;  Professor  T.  L.  Haiikinson,  State 
KoTflULl  School,  Charleston,  Ireacorar;  Professor 
J.  U  Fkioar,  Stata  Nomal  VsifBiBi^,  NorauO, 
SaeMteqr.  J.  L.  Pbiobk, 

iSMratory 

Nonux^  lUb 


SOCIETIES  AND  ACADEMIES 

THK  BIOLOGICAL  SOCIETY  OP  WASHINGTON 

Tbs  664th  mcetiug  of  the  society  was  held  in  the 
Membly  hall  of  the  Goanioa  Ghib,  Satudajy  Jan- 
nary  27,  1917,  called  to  order  at  8  VJC  Ijy  Prari.* 
dent  Uay  with  45  persons  preaeat. 

Vadar  fha  baadlng  «t  brief  natea,  Mam.  W.  U 
McAtec  and  A.  Wetmoro  made  remarks  on  certain 
misconceptions  as  to  the  not«i  of  some  common 
apedaa  of  Uxda  and  aa  to  a  fbumj  of  the  nugrattoii 
d  birds. 

Under  the  heading  exhiMtlon  of  specimen!;,  Dr. 
O.  P.  Hay  showed  a  metacarpal  of  a  horae  with 
wdl-davdopad  lateral  nataaaipala,  and  thraa  fused 
metaearpala  of  a  aow  aaab  friiJi  t»«ll-diaf<Blopad 

digits. 

Dr.  L.  O.  Howard  commeuted  on  an  enthusiastio 
aatitnaaqnlto  eooTeation,  wUeh  ha  had  latdy  at- 

tendcd  in  New  Jersey, 

Tho  regular  program  consisted  of  two  commiuii- 
aallaoa: 

JfiaftoitaMoa  of  NegU^ad  Aqiuah  XMomoet:  H. 

M.  Smit.i. 

Dr.  Bmitb  eallad  attaation  to  bmhj  fonaa  of 


fishes  not  used  as  food  Ijy  tho  .\nicrican  public,  bat 
whiuh  are  of  plisaaing  taate  and  good  food  value. 
Many  «f  flMaa  lufa  laof  htm  aaad  fte  food  by 
Europeans,  «?spec5allj  ahout  the  North  Sti-a.  He 
gave  a  brief  r£sum6  of  the  discoveryi  disappear- 
aaaa^  raiUaeovaiT  of  iha  tilaflah  and  of  ita  anaaaaa- 
ful  introduction  to  the  consumer  through  exploita- 
tion by  the  Bureau  of  Fisheries.  He  then  deKribed 
the  dofSdi  and  Ita  bablta  deatmetlvB  to  oUiar  iUh 
and  the  losses  caused  l)y  it  to  fishermen.  He  told 
of  the  efforts  now  being  made  by  the  Bureau  of 
Piakarlaa  to  nuutat  tlie  dogflah  as  a  food.  Hiidar 
tha  name  of  grajflih  it  is  now  being  successfully 
canned  and  marketed  by  some  of  the  New  England 
fisheries  and  by  some  of  the  salmon  canneries  on 
tlia  Paallla  aaaat  during  the  winter  months  irtiaa 
salmon  are  unattainable.  The  canned  meat  not 
only  eonstitutes  one  of  the  cheapest  forms  of  pro- 
tain  ftow  amilaUai  Inil  tha  Bvaia  of  tba  dagdah 
yield  a  valuable  oil;  the  oviducts,  ^gs;  and  the 
skin  a  leather  which  has  many  possibilities.  Dia» 
eoaaloa  by  Maaati.  Amea,  Beaa  and  Dooiittla. 

Skomm  of  Organic  MatUr:  W.  L.  MoAm. 

Under  this  heading  Mr.  McAtee  gave  a  reriew 
of  the  various  apocryphal  aud  authentic  instances 
in  whidi  bajf  S^Bf  wiona  inseets,  en^sted  aai< 
malculcs,  worms,  frogs,  toads,  fishes  and  birds  had 
fallen  from  the  sky.  The  explanation  was  offered 
that  tha  objaeta  had  baaa  earriad  aloft  by  vialart 
eantaia  af  air. 

Tn  WSOk  maatbiff  of  tho  aoeiaty      bald  Sn  tha 

assembly  hall  of  the  Cosmos  Club,  Saturday,  Feb- 
ruary 10,  1917,  called  to  order  at  8        by  Pzeai- 
dent  Hay  with  30  persons  prraent. 
Two  fonuA  oeaanMiwtaatlaiia  van  pnaaaated: 

J  Mortality  of  FithM  em  fk«  ITaat  Cotut  «f  incr- 
ida .  H.  F.  TAWm, 

During  the  moBtlis  of  Ootober  and  Kovambari 
181^  last  nurnl  '  of  fishes  were  killed  in  the  re- 
^on  mentioned,  by  some  obscure  cause.  It  ap- 
pears  to  be  a  recurrence  of  the  phenomenon  ob- 
served in  1844,  1854,  1878,  1880p  1882,  1883,  1908. 
Of  tht>  dead  fishee  63  species,  reprewnting  37  fam- 
ilies, were  identified.  The  animals  killed  were  eou- 
fload,  with  tiie  anaptkm  af  Idng  entba,  aaa  oxahlaa 
and  sj-onj^'o^  to  the  class  Pisces.  Various  suRRfcsted 
caases  were  examinad;  fool  Everglade  water,  dis- 
aaaaa  and  voleaiiia  aniptioBa  ara  Inadaqoata  aapila* 
nations.  Evidence  at  hand  seems  rather  to  show 
that  the  cause  of  mortality  was  the  ralaaso  of  oc 
eluded  bottom  gases  by  small  aaiamie  distnrbanees, 
or  possibly  by  abnormally  large  numbers  of  Peri- 
diniL  Mr.  Tajrlor'a  paper  ma  illnatratad  by  inn.- 
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tMCn^de  Tiem  of  the  region  inTOlred  tad  ot  ftripi 
of  ahore  showing  the  large  xraaibcn  of  itiMaft 
flsbes.  His  paper  was  disenased  bj  MMMi  B^fy 
Bartsch,  Goldman,  Radcliffe  and  othem. 

Chang€§  to  the  Avifaima  ab<»a  BrirUngUm,  lovoa, 

1885  to  1917:  Paul  Babtsoh. 

From  1885  to  1893  Br.  Bartseh  HM  MBidont  of 
Burlington  and  an  enthusiastic  bird  collector.  In 
the  ideal  conditions  found  for  birds  at  Buriiugton 
IM  had  MeotM  S75  spedas.  Sase  ItWB  \b  has 
heon  a  sporadic  \-isitor  to  Burlington,  Tiiit  has  al- 
ways retained  his  interest  in  the  local  avifauna. 
PuMDgvf  pigwMM,  ObndiiHi  piwhutiii  ^itit&fS]^ 

and  BRu  jlii'l  cranes,  trumpeter  swans  wore  found 
about  Burlington,  bat  are  no  longer  seen.  The 
ttM  ft  true  of  tiie  IGMssippi  kite,  tlw  manow^ 
taOad  kite,  wild  turkey  and  prairie  cbiekens,  the 
latter  having  lieen  ^hot  in  times  past  from  the 
speaker's  porcb.  The  prothonotary  warbleTi  once 
common,  appears  to  have  gone  norttnnHrdt  New 
birds  now  found  at  Burlinjjton  have  eomc  from  the 
west,  such  as  western  moadowlark,  red -shafted 
fltekar.  Otiwr  neweomen  are  the  tnftod  tit  and 
Carolina  wreu.  Manv  of  these  changes  are  due  to 
human  agencies,  some  are  onexplainable.  I>r. 
Bartdi's  paper  ma  diieuwod  lij  ISmm,  Ear,  Ma* 
AtMb  IVUao^  Qoldman,  Jaekvon  aad  oChm 

M.  W.  Ltok,  Jr., 
Eecording  Secretary 

ANTHROPOLOGICAL  SOCIETY  OF  WASHINGTON 

The  507th  meeting  of  the  society  wa.s  hold  at  the 
N«v  Natioaal  Mawiim  an  fi«ibrmu-j  20.  The 
speaker  of  the  afternoon  waa  Sr.  I»  M»  Ouanowiez, 
of  the  New  National  Museum,  who  presented  a 
pap«r  on  ' '  The  Fish  in  Cult,  Myth  and  Symbol. ' ' 

Dt,  Oaaanowies  said:  "The  fish,  as  tiia  iahabi- 
tant  of  the  mysterious,  iudestructible,  never- resting 
waieTi  early  impressed  man  deeply  and  was  re- 
gatdad  by  Um  aa  tlie  gaatao  and  v^naaataliva  of 
the  life-producing  element."  The  speaker  stated 
that  one  of  the  principal  centers  of  ichthyolatry 
in  aatiquitv  was  Syria,  wbera  a  Hah  toddeaa  named 
Derketo  .\tfirgatio«  was  worshipped  as  the  personi- 
fication of  the  fructifying  power  of  the  water.  Be- 
lief in  the  fish  as  a  medium  of  transformation  and 
ineamation  of  spirits  was  noted  amcmg  the  an> 
eients,  while  in  later  times  the  fish,  next  to  the  bird, 
seems  to  have  been  a  symbol  of  the  departed  hn- 
mm  aoaa.  Tha  fldi  aa  eaartiar  «f  maa  acfoaa  llw 

water  wait  illustrnted  T'V  quotations  from  TlerodotUH 
and  the  Bible;  and  parallel  narratives  of  &  man  be- 
iof  RwaOoivad  a  aaa  jaaaalif  wava  ^aatad  iton 
Qntk,  Folyaariaii  aad  Ohmkaa  ]ova> 


In  eonelusion  the  speaker  stated  that  the  flah  was 
gsnerally  aoaadered  as  a  being  of  f^ood  omen,  be- 
BBfldant  aad  baneficent  toward  man,  and,  by  Nftr 
9m  of  its  own  graal  UKfUUtj,  a  ignbol  ef  inaraaaa 

and  abuBdance. 

Tnz  508th  mating  of  the  society  was  held  at  the 
New  National  Museom,  on  Mareh  0.  This  meeting 
waa  devoted  to  a  gaaaial  dbeaartea,  the  aubjoei 

bein;;,  "  Problems  connected  with  the  Distribution 
of  the  Aboriginal  Population  of  America."  Tba 
speakan  nam  Dr.  Jain  B.  Amartoii,  Br.  AM 
HrdliSka,  I>r.  Truman  Michelson,  Profes  >r  ^A'il' 
liam  H.  Holmes,  Dr.  Walter  Hough,  Dr.  J.  Walter 
Fewkes  and  Mr.  Francis  Liallesche. 

Dr.  Swanton  introduced  tha  diaaaaaleil  by  TTll1*-g 
that  the  subject  divided  itself  into  a  consideration 
of  the  distribution  of  aboriginal  population  in 
Amerlea  qoantitativeJy  and  qoaHtedvelbr.  "Popc- 
lations, "  said  Dr.  Swanton,  "may  be  cla9sifie<3 
qnalitativety  aeeording  to  their  physieal  character* 
isHea,  kagw^raa,  aottond  faatere^  aoeial  oa^ai- 
sntion  and  so  on.  Archeolofrj  i^as  a  bearing  on  all 
these."  He  gave  as  one  of  the  principal  prob- 
laoM  to  be  considered  the  bearing  of  tho  data  of 
aaeh  elaaa  on  the  generally  admitted  Asiatie  origia 
of  the  American  TnHiana  and  their  ^#m«ffn  tma 
the  uurthwest. 

Dr.  HidllAa,  qwaUag  bam  tha  ataadpoiat  «f 
physical  anthropology,  stated  that  the  distribution 
of  differaat  physical  types  on  the  Am^r^^nn  con- 
tinent baa  alwaya  baaa  ana  of      asala  iwrnWiwa 
(  f  his  branth  of  science  in  this  country.  Dt, 
Michelson,  speaking  on  the  linguistics  of  the  In- 
dians, said:  "There  is  no  single  type  of  language, 
no  fundamaatal  structure  that  is  the  same  in  all 
linguistic  stocks,  though  wo  Und  reacmblancai  be- 
tween them."    Dr.  Holmes  spoke  briefly  on  the 
changes  in  the  eultara  of  the  ladiaa  which  have 
been  jiroduced  by  environment;  and  Dr.  TTouj;h 
noted  that  transportation  and  artificial  fire-makiiig 
were  eaaantial  to  tha  early  inhaUtanta  of  tUa  aia> 
tinent.    Dr.  Fewkeo  eaUod  attention  to  the  fMt 
that  early  migrations  in  North  and  South  America 
wore  determined  in  large  measure  by  the  mounUin 
raagaa  aad  fl'vai^  aad  by  tiia  Ibod  aopfly.  Mr.I^ 
Flesche  stated  that  the  ancient  rifes  of  the  Siouaji 
stock  show  that  the  migrations  of  the  people  were 
jnflaenaad  bj  ^  iMreh  for  food.  The  fltal  aal- 
mal  mentionad  ia  thaaa  ritaa  is  the  eOc,  sneeeedsd 
by  the  deer,  and  later  by  the  buCFalo,  at  whicli 
period  the  mention  of  eoru  appears  for  the  int 
tfaaa.  nuaioM  Dnama^ 
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OBSTACLES  TO  EDUCATIONAL 
PROaSBMs 

It  Is  only  a  ooaiinioiLp]aiea»  I  bunr*  to 
tiiat  the  flMciouB  stady  odF  educational  or* 

panixation  and  administration  is  largely  a 
prodtir-t  of  the  past  quarter  of  a  century, 
aud  thai  tiie  largest  contribution  to  our 
knowledge  in  theae  fidda  have  been  made 
by  itadentB  dozing  fhe  sixteen  years  that 
belong  to  the  twentieth  century.  Yet  I  need 
to  say  it  as  an  introduction  to  the  thf^is  I 
wish  to  set  up.  The  past  decade  aud  a  half 
have  witnessed  a  remarkable  change  in  atti- 
tude toward  the  study  of  edueatun. 
Nevw  before  have  so  many  capable  men 
and  women  directed  their  attention  to  a 
serious  study  of  educational  theory  and 
the  problems  surrounding  the  proper  or» 
gannation  and  adndnistiatioa  of  pnblio 
edneatUm,  and  never  before  has  the  type 
of  the  men  and  women  preparing  lor  coop 
trance  to  the  state's  educational  servioe 
been  so  hiph  as  at  present. 

Schools  of  educatiun,  which  now  exist  iu 
nearly  all  our 

most  entirely  a  twentieth-eentoxy  produet* 
and  are  becoming  so  organized  as  to  render 

an  increasingly  important  service  in  train- 
ing for  educational  leadership  and  service. 
Our  knowledge  on  educational  questions, 
derived  In  part  from  our  administrative  ex- 
perittDoe,  is  being  rapidly  organised  into 
teaching  form ;  fundamental  principlea  in 
school  organization  and  administration  are 
being  established ;  aud  a  better  trained 
body  of  adminibtrative  ofl&cers,  with  larger 
and  broader  vision  as  to  means  and  ends 

1  Addiws  of  the  ▼iea-president  and  ehaiimaa 
«<  Sestim  L»  Aourina  iModattoa  far  the  Ad- 
ttof 
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and  fhe  algnificance  of  pnblie  adiUAtiiOii,  li 

being  prepared  and  sent  out.  Nnmeroui 
summer  sessions  of  our  leading  colleges  and 
universities  are  contributing  much  to  the 
diMBinrnation  of  Uus  newly  orgaolxed 
knowledge  of  admin&rtrative  prineiplee  and 
procedure  among  those  actively  engaged  in 
tlie  educational  .service.  Despite  all  these 
recent  advances,  though,  in  educational 
theory  and  in  the  organization  of  our 
knowledge  of  proper  edminiimtive  action, 
in  aetnal  praetiee  litronghoat  the  nation 
our  progress  at  times  seenus  moet  discour- 
agingly  slow.  Only  in  city-schooT  admin- 
istration have  we  been  able  to  make  real 
advances,  and  thei»e  only  in  certain  cities 
and  certain  aeetiona  of  {he  ooontEy. 

Another  teeent  atatenent  that  has  al- 
ready become  almo.st  a  comrronplace  is 
that  public  education,  after  the  close  of 
the  present  Qreat  War,  will  of  necessity 
hecome  a  nmek  more  inqporttttt  state  eerT> 
iee  than  it  kaa  ever  been  np  to  the  preeent 
time.  The  great  world  changes  which  will 
follow  in  the  decade  or  two  after  its  close 
—social,  industrial  and  political — are  al- 
most certain  to  be  far-reaching  and  vast  in 
extenti  and  probably  will  greafly  modify 
many  of  onr  preaent  edncational  concep- 
tions, as  well  as  many  of  our  methods  and 
practices  in  hitherto  undreamed  of  ways. 
A  much  more  fundameulal  education  of 
oxa  people,  especially  along  industrial  and 
teehnicd  and  politiMl  Uneo,  ia  almoet  oer- 
tain  to  follow.  Our  present  traditional 
practises  and  provincialism  in  the  organiza- 
tion and  administration  of  public  education 
will  have  to  be  superseded  by  a  larger  and 
a  more  Ibnraxd,  aa  well  aa  a  more 
ontiooik.  If  we  are  to  play  onr  proper  part 
in  world  affairs  in  the  future— politically, 
commercially,  or  industrially — our  educa- 
tional sy.'5tems  must  be  unified  in  aims  and 
practises  much  more  tiian  is  now  the  case, 
world  and  life  needs  most  enter  more 
largely  tiian  at  present  into  the  edncation 


provided  for  the  mngnon  of  oar  ehildran, 

and  a  better-informed  intelligence  than  the 
local  democratic  mass  must  direct  our  edu- 
cational efforts,  while  a  much  larger  na- 
tionalifln  in  edncation  most  take  the  plaoe 
of  our  present  provincialism  in  scboel 
aAuia. 

We  have  then  to  day  a  new  interest  in 
proper  educational  organlzatioi^.  and  ad- 
ministration on  the  part  of  a  small  but  an 
increasing  nnmber  of  ael<flfted  *^ 
women,  and  we  are  facing  new  «^*i«nii 
and  international  needs  opening  up  ahead 
of  us  which  will  make  heavy  demanfls  on 
those  who  potisess  training  and  competency 
for  the  educational  service  which  will  be 
called  for.  The  nnmber  who  see  these 
rapidly  enlarging  edncational  needs  and 
are  securing  training  to  meet  the  future 
demands  is  still  far  too  small  to  supplj'  the 
trained  and  competent  educational  leader- 
ship tiiaft  will  be  needed,  bnt  this  nnmber 
may  be  czpeoted  to  increase  slowly  aa  ooai> 
mnnitics  oiffw  larger  opportunities  to  aock 
men  and  women  to  be  of  real  service.  The 
thesis  I  want  to  lay  down  this  afternoon, 
then,  is  tliat  it  is  the  lack  of  opportunity 
to  be  of  real  service  whioii  bas  kept  and  ia 
still  keeping  many  competent  men  and 
women  from  entering  upon  or  properly 
preparing  for  the  public  educational  serv- 
ice; that  this  lack  of  opportunity  for  real 
service  still  is,  and  until  the  conditions  are 
changed  win  eontinne  to  be,  the  greatest 
obstacle  we  have  to  1^  in  aeenring  ra> 
tional  educational  progress  for  our  coun- 
try; and  that  satisfactory  ed\icational 
progress  can  not  be  expected  until  the  ob> 
stractions' created  by  present  lam  and 
practises  in  edncational  organisation  and 
administration  are  removed  by  new  legis* 
latinn.  Let  us  see  what  are  some  of  the 
more  important  of  th«?e  obstacles. 

With  us  everywiiere  public  education  is 
Still  largely  a  local  afiair.  Thannit  of  or- 
ganisation is  the  sebod  distriet--dtyi 
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vnanty  or  rural — and  in  a  majority  of  onr 
StfttM  the  little  democratic  school  district, 
iolieiited  in  the  early  days  from  Massa- 
ehowtts,  it  tbe  preraUiog  unit  for  tiie  or- 
gaidntioii  ttid  adatinistafttioii  of  «diua- 
tion,  and  neaiiy  eyuywhere  these  littie 
aelf-gOTcmingr  tmits  are  but  loosely  bonnd 
together  in  the  countv  and  state  ednca- 
tiouai  organizations.  With  regard  to  or- 
guintuut  WB  do  not  have  a  natioaal  sdiool 
lyiteiii,  and,  aaide  from  fho  awmflation  of 
tiie  for8igii4)om,  it  fidb  far  short  of  na- 
tional scope  in  either  er>nception  or  pur- 
pose. Even  our  state  educational  systems 
exist  rather  in  a  uniform  school  code  and 
in  derical  and  intpeetioaal  ovonight  than 
in  heLpfol  state  snpervimon,  and  too  often 
Moaiat  largely  in  the  impomtion  of  a  gen- 
eral state  nniformity  on  communities  in 
unimportant  matters,  while  neglecting  the 
larger  concerns  of  a  broad  educational  pol- 
icy lor  intelligent  fntnn  derelopoMnl 

It  ia  to  the  eehool  dietriet^  then— mzal, 
township,  city  or  comity — that  we  go  for 
the  ultimate  stource  of  educational  organi- 
tatiou.  and  admiuistration  in  this  country. 
Some  of  oar  states  have  twelve  to  fifteen 
thonaand  audi  little  units,  aetuated  bj  no 
pmpoae  or  polioy  and  davoid  of 
any  proper  conceptions  as  to  the  nature  or 
purpose  of  edncntion  in  a  modern  state. 
Over  these,  as  represented  by  their  popu- 
larly-elected trusteeii,  is  a  county  school  offi- 
eial  with  atatiatieal  and  eLerieal  fonetiou 
Imt  witii  little  real  power,  and  oyer  the 
county  organization  is  a  state  educational 
official  with  similar  limited  powers.  In  a 
few  of  the  North-Central  states  we  find  that 
the  township  has  replaced  the  school  dis- 
triet,  with  the  ooimty  over  it;  while  in  the 
New  England  states  the  diatricts  have  been 
abolished  in  favor  of  the  town,  this  in  turn 
bein<?  responsible  ♦^o  the  state.  In  a  few 
other  states,  mostly  southern,  the  county 
has  been  made  the  administrative  unit, 
while  in  all  the  atatea  we  find  the  separate 


city  school  district,  with  more  or  less  inde- 
pendent powers  in  organization  and  admin- 
istration. Let  us  leave  the  city  aside  for  a 
momeat  and  enmine  the  obstadea  to  edu- 
eational  progreaa  as  fbnnd  in  mial  and 
county  educational  organization. 

That  rural  education  almost  everj-^vhere 
15?  in  Meed  of  a  rfid'^al  reorganization  and 
redirection  is  another  commonplace  state- 
ment Too  fireqnently  oor  roial  aoihooib  at- 
tain to  bnt  a  enkall  fraetion  of  their  poa- 
sible  effleiemoy  and  lender  bat  bbmU  anr- 
ice  in  improving  the  conditions  Rurronnd- 
ing  life  on  the  farm.  Too  frequently  their 
management  is  shortsighted,  their  equip- 
ment poor,  their  inatraetiom  ineffeetiTe,  and 
adequate  anpernaion  ia  too  often  entirely 
lacking.  That  aoah  aehools  contribute  but 
little  to  the  improvement  of  rural  life  ia 
well  known.  The  trouble  lies  chiefly  in 
that  the  system  of  organization  and  man- 
agement atUl  followed  ia  half  a  oentoty  be- 
hind the  tiffet,  and  that,  in  oonaeqnenoe, 
there  is  no  opportunity  for  men  and  women 
of  adequate  training  and  capable  of  real 
leadership  to  make  themselves  efEeetive  in 
the  improvement  of  rural  education  and 
the  conditions  annKntnding  rural  life. 

The  ao-eall^  diitriet  ayatem,  with  ita 
large  powers  for  local  control,  represents 
democracy  gone  to  seed,  and  it  stands  to- 
day as  the  most  serious  obstacle  in  the  way 
of  the  improvement  of  rural  education. 
"What  ia  needed  ia  larger  and  more  flemUe 
units  for  the  organization  of  in8traetio&; 
larger  units  for  taxation,  with  a  rcTOlting 
more  general  pooling  of  both  the  burdens 
and  the  advantages  of  education;  and  an 
administrative  organization  which  will 
make  poarible  a  more  rational  adminiatra- 
tion  of  the  education  of  tiioae  ^o  live  in 
the  rural  di.striets  and  small  villages  of  our 
country.  Rural  educational  propreFs  will 
be  promoted  in  proportion  as  the  school  dis- 
triet  ia  abolished  for  larger  units  of  or- 
ganiaation  and  oontroL 
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While  the  tiltm  conw'wative  nature  of 
the  district  system  makes  it  a  serious  ob- 
stacle in  the  way  of  intelligent  eda(»tional 
progress,  hardly  Um  impwrtmaX  ai  a  Idn- 
dtvm  to  fho  impKovameDt  of  nnl  odiifia> 
tion  is  the  political  and  local  nature  of  the 
nffirr  of  county  snperintendcnt  of  schools. 
In  twenty-one  of  the  forty-one  American 
states  having  sach  an  educational  o£&ce, 
the  peraon  irtw  oni^t  to  bo  tho  odneatiaQal 
QKgaaiier  and  dinetor  of  fho  poUiMiioal 
ayitem  of  tbo  oonnty  is,  instead,  xnocdf 
another  connty  political  official,  selected 
from  among  the  body  of  the  electorate  at 
the  county  primary  and  elected  at  the 
ooonty  politieol  aketioo,  aerviog  Vut  a 
iliort  poriod  in  (bo  offloe,  oonfinod  laxgoly 
to  ttatistleal  and  derical  duties,  afraid  to 
assume  much  rosponsibility  for  fear  of  the 
enemies  he  will  make  in  the  districts,  and 
with  little  power  to  put  any  educational 
Ideal  be  m^t  haie  into  effeet  in  tlio  ad* 
miniatratioii  ol  the  iciioola  of  bii  oonntj. 
Generally  qtoakiiig,  the  office  attracts  but 
few  men  nr  women  of  real  training  or  large 
capacity  for  service,  and  the  better  trained 
tjie  superintendent  mfty  happen  to  be  the 
•borter  is  lilcelj  to  bo  hia  tram  of  atrvioe. 
The  dOoo,  if  wo  nogloot  a  fev  mU-oigan* 
iaed  county-unit  states,  snch  as  Miaiyland 
or  Utah,  offers  no  educational  career  to  any 
one.  and  no  prf>mium  whatever  to  any  one 
to  moke  sLuy  professional  preparation  for 
tiio  organisation  or  administration  of  Torol 
ednoation.  In  bnt  few  atates  osn  a  man  or 
woman  hope  to  enter  the  work  of  county 
school  supervision — a  service  of  funda- 
mental importance  to  the  children  of  half 
our  people— ou  the  basis  of  educational 
oompeteney,  or  to  retain  the  office  on  fho 
basis  of  effident  educational  servioeu  The 
result  is  that  the  office  offers  but  a  tempo- 
rary job  to  tho  few  local  residents  willing 
to  consider  political  c&udidaey,  and  that  in 
but  few  states  do  we  find  any  county  edu- 
oatioiial  organization  capaUo  of  rendering 


any  rent  servicp  in  the  sohition  of  onr  in- 
creasingly important  rural-iife  problem. 
In  consequence  the  eduoatirai  of  rurid  chil- 
dren ia  inadeqpiato  and  aaiadireetad,  IntdHp 
gent  famiars  leave  the  fsm  for  town  In 
order  that  their  children  may  have  proper 
ednrfi*inn?il  advantaire?!,  'hnt  tittle  attention 
is  given  to  prepaidtidn  for  rural  service  by 
either  our  normal  schools  or  our  colleges 
of  edneation,  and  but  few  man  or  woaun 
tiiink  of  trying  to  make  any  prsparatian 
for  the  organisation  or  diroetion  of  the 
work  of  our  rural  and  small  village  schools. 

Passing  from  the  county  to  the  state,  we 
find  something  of  the  same  conditions  pr&> 
vailing.  In  nearly  three  fSoortha  ei  our 
■totes  the  eUef  edneational  offiee  of  the 
state  labors  under  the  same  political  in- 
cubus as  docs  that  of  the  conn^^y  <?'ip*^rin- 
tendeney  of  schools.  Due  to  the  larger 
area  for  selection  and  the  enlarged  compe- 
tition, better  men  an  usually  seeoied  for 
fho  positioa.  Jm  jvtt  liow«v«r,  bnt  littie 
attention  has  been  given  to  any  serious 
study  of  the  problems  of  state  educational 
organization  and  administration,  and  the 
political  basis  of  the  selection  of  the  chief 
educational  officer  for  most  of  our  states 
plaees  no  pteminm  on  any  other  than  po- 
litical preparation.  The  great  improve- 
ment in  tbe  work  of  some  of  our  state  edu- 
cational departments  within  recent  years, 
aside  irom  the  states  where  non-partisan 
appointment  from  the  nation  at  largo  has 
replaeed  poHtieal  nomination  and  deetioa 
from  the  state,  has  been  doc  either  to  s 
state  superuatcndc'ut  of  superior  ability  ris- 
ing above  the  limitations  of  his  office  or  to 
the  appointment  of  a  number  of  stale  eom- 
Boisiioneza  or  sgenls  or  speeialists,  Umis 
having  been  provided  for  tinder  apeeial 
laws  and  given,  special  powers  of  super- 
vision and  inspection.  In  but  few  of  our 
states,  thoufrh,  can  we  as  yet  be  said  to  have 
a  well-thuught-out  educational  policy  which 
is  bebig  followed  for  the  improvenunt  of 
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«daeati<m  goutaUy  throofflurat  the  itato. 
To  duage  thii  «mditioii  the  olitlaele  pre- 
sented by  the  method  now  in  vogtie  for 

choofiino:  the  chief  state  educational  officer 
needs  to  be  eiiminated,  with  a  view  to 
<q)ening  up  to  the  state  a  chance  to  go  into 
tiie  aaikela  of  the  whole  eoontry  with  the 
moiujf  the  etate  feels  able  to  pay  to  eeoim 
the  services  of  the  best  prepared  person 
available  for  the  work  at  hand.  The  ofiSoe 
of  state  anperintendent  of  public  inatruc- 
tion  is,  potentieUj  at  least,  a  mveh  mom 
flnportaat  offlee  than  that  of  preiident  of 
tiie  itate  nnifenrity ;  actually  it  is  far  from 
heing  so.  It  is  not  difficult  to  imagine  what 
would  be  the  condition  of  our  state  univer- 
sities if  we  had  continually  selected  the 
preakteDti  of  theie  institatxons  from  among 
the  leddfluti  of  the  atate  and  by  the  eame 
methods  that  have  prevailed  for  so  long  in 
the  case  of  the  chief  eduentional  oflBc?er  of 
the  school  S3rstem  of  the  state.  An  impor- 
tant line  of  progress  for  the  near  future, 
then«  in  the  eaee  of  both  etate  and  eoonty 
superintendencies  of  education,  is  the  open- 
ing up  of  these  offii-es  to  educational  com- 
petition, as  is  now  the  case  with  high-school 
principalships  and  city  school  superin- 
tendanta.  That  stu^  a  change  would  give 
nnieh  eneoaragement  to  the  atndy  of  the 
i  tn  portant  lai^  problema  of  national  wel- 
fare  which  surround  the  proper  organiza- 
tion and  admirii^tration  of  state  and  county 
systems  of  public  education,  there  can  be 
little  qnealton* 

Tmming  now  to  the  eity  ediool  diitriel 
wo  find  much  better  conditions  prevailing 
in  the  matter  of  the  selection  of  educa- 
tional executive.  City  superintendencies 
and  high-school  and  elemen^kry-school 
prineipalshipa  have  for  a  long  time  been 
on  an  open  competitive  basis  in  all  ovt  bet- 
ter man^^d  cities,  and  in  such  a  prohibi- 
tive protective  tariff  af»ain.st  brains  and 
oompetency  from  the  out&ide  has  not  pre- 
vailed. The  seleotions  by  city  boards  of 


edneation  have  not  alwaya  been  of  the 
best — frequently  otheiwlee  bnt  the  poasi- 

bilities  of  a  career  and  a  chance  for  con- 
structive  service  have  in  general  been  kept 
opeu,  and  these  have  made  their  appeal  to 
certain  types  of  minds.  As  a  result,  it  has 
been  the  probleue  of  aehool  oafganitation 
and  administration  bb  they  relate  to  citiea 
which  have  awakened  interest  and  lieen 
studied  most  carefully.  An  examinatiou 
of  our  educational  journals  will  show  that 
it  haa  been  tiie  pmbkma  of  city  school  or> 
ganiaation  and  adminiatnition  tiiat  have 
filled  their  page%  and  the  announcements 
of  courses  in  our  normal  schools  and  col- 
leges of  education  show  that  it  is  the  city 
problems  which  are  being  studied  by  their 
•todenta.  These  are  offered  eveiy^Hiere, 
but  tiie  nnmber  of  xostitations  offieting 
courses  for  the  study  of  the  principles 
underlying  the  proper  oi^^ization  and  ad- 
ministration of  state  and  county  school 
systems  is  limited  indeed.  The  city  has 
oflamd  the  pviaee  for  adninistnttime  eom- 
peteney  and  adequate  professional  prepa< 
ration,  and  practically  all  who  have  trained 
for  school  administrative  service  have 
trained  with  service  in  the  city  as  the  end 
in  view. 

Yet  evm  in  eilj  edneatfonal  oxganiaap 
tion  many  obstacles  to  educational  prog- 
ress still  remain.  The  most  of  these  are 
survivals  of  the  school  district  or  village 
stage  in  our  educational  evolution,  or  they 
are  obetaolflB  that  aibe  from  the  Uuik  of  any 
propw  eoneeption  as  to  the  fondamental 
principles  underlying  proper  educatioiml 
organization  and  admin i^^tm tion  on  the 
part  of  the  public.  The  proper  organiza- 
tion and  administration  of  a  city  school 
Qratem  haa  beeome  tk  highly  expert  pieoe 
of  administrative  aerviee,  and  adequate  ve- 
snlts  are  no  longer  possible  if  proper 
administrative  procedure  is  continually 
interfered  with  by  the  well-meaning  iguo- 
ranoe  or  tiie  personal-friendahip  ideas  of 
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iobool  boMd  memibdn  or  dty  offlolala.  It 

is  along  these  lines  that  we  to-day  encoun- 
ter the  greatest  obstacle  to  successful  edu- 
cational administration  iu  our  cities.  While 
it  would  be  easy  to  enumerate  a  dozen 
raeh,  I  will  ooiiteiit  lOTwlf  witli  a  mention 
of  the  tiiree  wliiflh  aeem  to  me  to  be  Ao 
most  important  obstacles  to  intelligent  edu- 
eational  progress  in  the  adminietratton  oX 
our  city  school  systems. 

The  first  of  such  obstacles  I  would  enu- 
merate aziaeB  uliera  the  aehool  rapnin* 
tendiNiey  for  the  eity  bae  been  made  an 
integral  part  of  the  government  of  the  city. 
The  ordinary  lawyer,  rity  official  or  poli- 
tician finds  it  hard  to  understand  why  sta- 
deati  of  edneatumal  aduUaiitratioiL  objeel 
to  the  apparently  perfMtly  Logioal  poeition 
of  the  schools  as  a  part  of  the  ealy  govern- 
mental nrtrnnization.  They  regard  the 
school  service  as  on  a  plane  of  prnctioal 
equality  with  other  forms  of  municipal 
aerviee,  and  would  plaoe  it  on  the  eeme 
level  as  the  other  eity  patronage  depart> 
meoia  of  fire,  parks,  police,  streets  and 
public  work.  Instead,  the  school  is  and 
ought  to  be  regarded  as  a  creation  of  the 
state,  ranking  with  the  home  and  the 
church  as  an  institution  for  the  advanoe- 
ment  of  tiie  pnblie  welfare  by  the  tndni&g 
of  the  next  generation  of  citizens,  and  the 
state  must  see  that  it  is  not  reduced  to  local 
patronage  ends.  Th^  other  departments 
represent  a  municipal  corporation,  erected 
to  eaRyoatmimieipal  emda;  theabhool  ii  a 
efcate  eorporation  to  eany  oat  a  great  atate 
purpose.  The  experience  of  our  Amer- 
ican cities  has  shown  clearly  that  efficient 
school  administration  i&  promoted  by  the 
complete  divorce  of  city  government  and 
eehool  eontrol.  To  make  a  edhool  board  de- 
pendent upon  the  eitgr  government  for  di- 
rection and  finance,  and  subject  it  to  the 
annual  scramble  for  city  funds,  is  to  op- 
pose a  serious  obstacle  to  proper  educa- 
tiohal  progroM  and  to  aabordinate  the  edn« 


eation  of  the  ehildxm  m  fiie  eit7  to  fte 

exigencies  of  city  government  As  the  di- 
rectors of  a  state  corporation,  representing 
the  most  important  latcrest  of  every  com- 
munity, the  school  board  should  be  free  to 
may  on  iti  work  and,  wiiliiii  eerlaia  Urn- 
ita  set  by  state  tew,  to  levy  the  naewaaiy 
taxes,  free  from  any  interference  the 
mayor,  council,  or  other  city  officials. 

The'  second  obstacle  to  proper  educa- 
tional progreas  in  ci^  sdiool  administra- 
tion wbieb  I  would  emoBerato  la  the  eon- 
fusion  of  functions  and  responsibilities  as 
between  the  school  board,  on  the  one  hand, 
and  the  executive  officers  which  the  board 
employs  to  direct  the  work  of  the  schools, 
on  the  otheTt  Sneh  a  oonfnaitm  arises  in 
part  aa  a  reaidt  of  the  ra^  eivolvtioa  of 
cities  from  school  districts  and  vjUi^eBi 
tendency  beincr  to  retain  functions  once 
exercised,  and  in  part  from  a  lack  of  any 
clear  understanding,  on  the  part  of  the 
rapreaetttativaa  of  the  pnblieii  aa  to  what 
fliey  are  eleeted  to  do. 

Our  tews  quite  generally  give  all  legal 
authority  to  the  school  board  Only  in  a 
few  recently  reor(?anized  cities  operating 
under  special  charter  does  the  superintend- 
ent of  adhoola  have  anjT  definite  powen  and 
leaponaibilitiea.  UanaUj  the  board  hai 
everything,  and  the  superintendent  only 
what  the  board  sees  fit  to  grant  him.  If 
the  board  likes  him  and  tnists  him  they 
may  grant  him  wide  latitude;  if  they  do 
not  they  nay  take  from  him  praetieaQf 
every  power  that  is  vital  to  the  successfnl 
administration  of  a  system  of  schools. 
Such  cases  have  been  so  frequent  in  recent 
years  as  to  preclude  the  necessity  o£  men- 
tioning them  here.  Sehool  boarda  in  thnr 
ignoranee  or  beeanae  of  piqae  freqnaDtly 
harass  a  good  superintendent;  put  the 
whole  city  school  syj^tem  into  a  state  of  un- 
easiness and  dissatisfaction ;  and  eventu- 
ally drive  the  superintendent  from  office 
baeanaa  be  baa  triad  to  pMvani  Oa  wAoit 
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from  being  saboxdiiutad  to  local  politioal 

or  personal  ends. 

Scliool  board?!  of  this  type  interfere  with 
tlic  proper  administration  of  the  schools 
in  almost  every  conceivable  way.  The 
mitar  oonld  giw  tHj  illiiftratiQiM  of  fhe 
bttptopn  eraedM  of  powaor  on  liie  part  of 
city-  school  boardi  and  school-board  mem- 
bers which  have  come  to  his  attention  dur- 
ing the  past  five  years,  almost  all  of  them 
being  agaimt  tiie  best  interests  of  the 
•ehooli  and  intatlMng  ^th  Ih^  proper 
adsdalttratioiii  and  development,  and  more 
than  one  good  superintendent  could  be 
mentioned  who  hfis  been  driven  from  office 
by  such  contusion  of  functions.  Our  edu- 
cational advance  is  irregular  and  in  spots, 
and  progreaa  ia  fireqvently  foUoirod  bj 
Ntrogieesion.   The  lai^  power  of  control 
now  exercised  hy  city  boards  of  education, 
ard  the  lack  of  any  clear  definition  in  our 
laws  as  to  the  rights  and  functions  of  the 
professional  expert  boarda  of  education  art 
dizceled  by  laiir  to  employ,  li  to-day  one  of 
the  aeriona  hindraneea  to  aatiafactory  and 
endnrinpr  educational  progress.    That  this 
condition  tends  to  turn  many  yrnini^^  rn^n 
of  capacity  away  from  school  admuustra- 
tion  aa  a  career,  and  certainly  drives  aona 
of  our  experienced  mm  into  ofher  oocapa^ 
tions,  can  not  be  doubted.  The  remedy  for 
thi?  con  flit  ion  lies  in  legislation  thnt  will 
guarantee    to    every   superintendent  of 
schools  a  right  to  be  present  and  be  heard 
wh«&  any  matter  conewning  the  orgaxdaa- 
tkm  or  adminktraiion  of  fhe  aehools  u 
nnder  consideration;  the  clear  right  of 
initiative  in  the  selection,  promotion  and 
retention  of  subordinates;  and  the  initia- 
tive ia  many  other  matters  which  concern 
fhe  maaagemait  of  fhe  achoola.  Tbia  viU 
Cnarnntoo  to  the  superintendent  of  schools 
what  may  be  considered  as  rights  in  the  in- 
terrsts  of  the  schools,  and  would  in  no  way 
interfere  with  the  work  of  any  board  of 
education  intereated  in  proper  school  ad- 


miaiatntion.  While  I  hsvc  atalcd  abe- 
where  thati  in  principle,  it  is  perhaps  wiser 

that  the  superintendent  of  schools  should 
not  be  entitled  to  a  vote,  it  may  nevcrthe- 
ie^  become  necessary,  if  our  school  boards 
axe  not  othNnriac  controiDed  In  their  ig- 
noErant  intcrterence  with  the  irark  of  • 
good  superintendea^  to  JjoUmr  tiie  pnetiBa 
of  a  number  of  our  corporations  and  seat 
tlie  superintendent  ex-officio  as  a  member 
oL  the  board  of  directors,  and  with  a  right 
to  a  reooidcd  Tota  on  avefy  important  ao> 
tion  taken. 

A  third  obstacle  to  proper  city  educa- 
tional progress  is  the  short  term — usually 
one  year — for  which  our  superintendents 
of  schools  are  commonly  elected.  A  trial 
period  of  one  year  may  in  aome  caaea  be 
deairable,  but  tiiereaftar  the  period  of  dcc- 
tion  should  be  long  enough — four  or  five 
year  terms — to  give  the  superintendent  an 
opportunity  to  carry  out  a  constructive 
educational  policy.  The  present  annual 
daetian  la  a  aplendid  mcana  of  keeiABg 
superintendents  in  aobjection  to  boarda 
who  want  to  manage  affairs,  and  to  elimi- 
nate easily  all  who  can  not  be  kept  under 
perfect  control.  The  short  term,  the  un- 
certain tenore  and  tlie  laek  of  powa  to  do 
much  in  too  many  of  onr  citiea  not  only 
prevnts  capable  man  firom  rendering  eflec* 
tive  service  to  the  communities  which  em- 
ploy them,  but  n]m  drives  from  the  serv- 
ice meu  of  ability  and  promise.  The  lack 
of  any  high  pn^esdonal  atandarda,  baaed 
on  education  and  professional  preparation, 
the  want  of  a  form  of  a  professional  state 
certificate  for  supervision,  coupled  with 
the  short  and  uncertain  tenure,  also  en- 
ables boards  of  education  to  drive  good 
men  from  office  and  then  All  their  plaees  by 
others  of  a  mnch  lower  degree  of  profea> 
aional  competency. 

If  public  education  in  the  United  States 
is  to  increase  in  importance  as  a  great  con- 
stmctive  ondertaldng  of  our  people;  if 
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after  the  Great  War  we  are  to  be  called 
upon  to  play  a  new  part  in  maSd  afllin 
mUing  ftir  larger  Immogeneilgr  and  national 

purpose  on  the  part  of  onr  people;  and  if 
we  are  soon  to  undertake  new  educationaJ 
efforts  along  agricultural,  industrial,  tech- 
iiloal  and  politlaal  Unea,  aa  nov  asema  aer> 
tain,  it  ja  <tf  ftmdamumtal  importanea  ^t 
we  eliminata  front  the  organisation  and  ad« 
ministration  of  otir  schools  these  features 
which  stand  as  serious  obstacles  to  their  de- 
velopment on  a  thoroughly  professional 
baaia.  We  nnat  alao  ao  shape  thair  advin- 
iatratlon  aa  to  ote  good  indtioemanti  to 
the  best  of  our  men  and  women  to  make 
careful  preparation  for  public  service  as 
school  administrators,  and  we  must  assure 
them  entrance  to  the  work  on  the  basis  of 
preparation  and  oompetemQ^,  a  dianae  to 
peifom  useful  and  unobstrnetad  aerviee^ 
and  the  possibility  of  desirable  life  careers 
in  the  work.  That  this  is  not  the  case  to- 
day  in  our  county  and  state  educational 
aervice,  or  even  in  onr  ei^  edneational 
aertlea  to  the  aztent  that  ia  deaired,  ia 
laigelj  dne  to  tiie  obataeka  to  educational 
progre^,  chiefly  of  a  political  and  provin- 
eial  type,  which  I  liave  just  enumerated. 

Ellwood  p.  Cubbebley 
SMHfoeo  If Hivnairr 


HUNTER  OR  HUSBANDMAN' 

The  assumption  that  all  the  wild  life  grow- 
ing upon  the  land  belou^  to  all  the  people,  and 
Hwt  vay  one  who  osd  do  eo  is  free  to  tdtas 
is,  of  ooitne,  a  direct  inheritance  from  the  day 
when  all  the  game  belonged  to  the  kinjf ;  when 
the  king  could  do  no  wrong.  We,  the  people^ 
have  snooeeded  the  king.  We  Jultb  amiidrad 
his  rights  sad  privileges — his  right  to  kill,  his 
right  to  overrun  tlie  fields  of  the  faniwr»  his 
right  to  get  something  for  nothing. 

We  need  now  to  reoogDiae  that  the  day  of 
wanton  ezploitataoQ  is  past,  and  that  we  have 

1  Extract  from  an  a>lJress  recently  delivered  be- 
fore an  audience  of  famen  at  the  New  York 


entered  upon  an  era  of  oonswation  during 
wMflh.  we  must  Uto  on  the  iaonaae  of  matmf* 

products  that  our  own  hands  have  seoored  for 
us;  no  longer  something  for  nothing,  btit 
everything  for  care  and  forethought  and  the 
anplioation  of  aotsnoe  to  battstiag  tlie  eoadi- 
tions  of  life. 

The  primary  assumption  should  be  that  the 
regioa  where  farmers  live  is  an  egrieultunl 
eomnanitj'— <not  a  howling  wildenuas  or  a 
hunting  pressim 

Hunting  there  must  bo  to  satisfy  the  human 
craving  for  sport — sport  of  a  kind  that  ia  nor- 
mal to  the  growing  up  of  eveiy  youth,  and  that 
is  a  legitimate  part  of  a  Siaa'a  leereation.  But 
hunting  19,  at  bf^?t,  n  savage  sport  that  is  pur- 
sued witii  dangerous  weapons;  and  it  should  be 
pursoad  ia  oivilixed  socie^  only  in  places  set 
■aide  for  the  pwposau  The  latiiiar  should  poO' 
SCS3  his  farm  in  peace.  The  part  of  the  publio 
that  desires  to  hunt  should  have  propor  places 
provided,  and  these  places  should  be  publicly 
marksd  for  hutntbar;  and  peaoefol  fsnna  wl«m 
the  wild  life  is  tr^Fnr  r!  shooM  not  have  to  he 
marked  against  it.  Aa  there  are  public  waters 
stocked  by  the  state  in  which  any  one  may  fish, 
SO  then  ahonld  l)e  pnhlic  game  and  foteet  pn* 
•erres  where  one  may  hunt. 

The  farmers  want  freedom  from  the  nuis- 
ance of  the  hunters  who  are  merdy  raiders  and 
eoouomio  pirates,  and  dboold  vnite  to  aeene 
it  Sfen*  man's  farm  should  be  hie  own*  nee 
from  ravage  by  hunters,  free  from  menace  by 
guns.  All  its  wild  products  should  be  in  his 
own  keeping,  subject  only  to  his  neigbbor'a  in- 
texesti»  rights  and  weUara.  The  farmer  should 
be  free  to  raise  on  his  farm  any  kind  of  plant 
or  animal  without  permit  or  license  from  any 
source.  Such  artificial  barriers  ought  not  to 
obstmot  tiie  path  of  fonraxd-looking  agiiool- 
tural  raitarprtsee. 

Tlie  fon-.<^rvation  measures  that  will  best  se- 
cure these  ends  are  those  which  will  protect 
and  preserve  the  wild  life  in  suitable  places 
and  pio?ide  hnntixis  lor  the  fnture;  for  men 
win  hmit»  and  many  of  the  farmers  them.'tclvea 
desire  this  sport.  The  measures  already  before 
US  that  will  go  farth^t  toward  removing  the 
hunta  itom  the  fsnno^e  prwnfmw  are  these: 
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L  Bteto  BMM  ivrms,  where  wild  game  may 
be  propa^ted,  for  difltritatini  to  pabUo  and 
private  preseryes. 

9.  BmmB,  lAm^  tlw  wild  life  anqr  b« 
maintained — forest  and  gUM  pmamik 

There  should  be  not  only  one  great  state 
preserve  like  the  Adirondack  State  Pai^  but 
eresy  ooonl^  in  the  state  of  Kevr  York  should 
Ihto  its  own  mallair  9man%  xaade  onft  «l  ^ 
waste  land  that  is  still  cheap  and  available. 
There  is  land  in  every  county  of  the  state  that 
wouild  be  of  far  more  worth  if  put  to  raising 
tinlMr  and  gameb  W«  Into  talked  inneh  alwiift 
reforestation :  we  have  pnMitised  it  little. 

Portions  of  such  public  reserves  should  be 
k^t  as  sanctuaries,  free  alike  from  the  hunter, 
flie  hnabermtii  and  flie  engtaeer;  and  in  tiieae 
every  wild  fhlag,  not  harmful  to  the  public, 
should  find  a  place,  and  should  be  let  alone. 
These  places  would  serve  as  centers  of  natiiral 
propegatkm  and  dl^petael  lor  wQd  game  epo- 
dee;  but  tibfj  would  also  Iceep  from  exteemi- 
sation  many  other  thinga  in  wbitdi  the  hunittK 
is  not  interested. 

ThKV  mndd  aerre  the  interests  of  the  public 
ftt  laigtt  gffiwinrinc  te  fntiite  geneeetioDB 
some  of  the  wealth  of  life  with  which  nature 
has  endowed  our  country.  There  are  three  im- 
portant reasons  why  it  should  be  preserved: 

1.  Ita  eathfltie  valuer  Ifany  of  the  ivild 
Alngs,  both  plants  and  animals,  axe  intenatp 
ing  and  wonderfully  beautiful. 

2.  Ita  educational  value:  many  of  these 
fUaipi  an  important  fimr  tsedUlDg  purposea; 
vid  the  youth  has  a  right  to  know  what  the 
native  life  of  his  native  land  was  likp;  other- 
wise ho  will  not  be  able  to  understand  its 
earlj  history. 

ib  Ita  peaaibilitlee  ef  nadewJoped  eoononle 
raluea  We  are  only  at  the  beginning  of 
knowledge  how  to  best  utilize  our  natural  re- 
sources. We  should  not  extermiuAte  the  wild 
veeiee.  We  de  not  knew  whit  nee  tlie  fntme 
winiieTO for Umbl  Ihoni^ther emeDpsod^ 
neta  of  the  evolution  of  the  ages,  they  may  be 
quickly  destroyed,  the  history  of  the  pass* 
ing  of  the  wild  pigeon  shows.  Once  gone,  theiy 
nee  gene  Idierar.  The  iateieet  tint  the  pvb* 
lie  bee  in  keving  tham  ie  in  the  kung  nn  £iv 


more  important  than  the  interest  of  tfaehmiter 
in  shooting  or  the  fanner  in  raising  oeofai 

JaMBS  Q,  XwnttUM 

COSKELL  UKIVKRSITT 


SdBNnVIC  SVBKTt 

THE  TBACHKR8'  SCHOOL  OP  SCIBNCB 

Ths  Teachers'  School  of  Science,  Boston, 
announces  a  gummer  excursion  to  Alaska  un- 
der the  charge  of  Professor  Qeo.  Barton. 
The  party  will  leave  Boston  on  July  6,  and 
after  a  visit  to  Toronto,  will  pass  through 
Lakes  Hirron  and  Superior,  making  a  short 
stop  at  8ault  Ste.  Marie.  It  will  then  risit 
Foit  Winiema  end  Winnipeg^  end  apend  lour 
days  at  Jaqper  Park  in  the  Mount  Robeon 
rppion,  thence  to  Prinro  Rupert,  along  the 
Skeena  Riv^  to  Skagway  by  steamer,  via  the 
Inside  Peaeage  and  the  I^mn  Oanal  (fiord), 
stopping  at  Wrangall  and  Juneau.  The  perty 
will  then  go  by  rail  over  the  Whitr*  Pass  and 
down  the  Yukon  to  Dawson  by  steamer.  Re- 
turning, the  party  will  visit  Lake  AtUn,  Van- 
couver,  Seattle  and  Taooma,  spend  three  days 
at  Mount  Ranler  and  five  days  in  Glacier  No- 
tional Park.  A  day  enrh  will  be  spent  in  Chi- 
cago and  Toronto,  and  thence  the  journey  wiH 
he  h7  ateenur  throni^  ikb  ThoaaexKl  lalenda 
and  the  Lutdm  Bapida  to  Montreal  and  raQ 
to  Boston. 

The  school  will  also  give  its  annual  field 
leaeona  in  geology  and  botany.  The  aehednle 
of  the  eovaea  foDowa: 

Apail  21,  Fitehborg — Toormaline  eryBtals,  beiyl, 

mica,  feldspar;  bathylith,  gcaaiti^  ooessntria 

jointing;  a  monadnoek. 
April  28,  Medford — ^Deoomporition  and  dUnfsgie* 

tion  (exceptional)  ;  frost  action,  tnhsu 
May  5,  Hodson — Bed  of  dolomite  in  mica  sehist, 

wtth  wemartts,  aahUta,  tltaaMs,  ete.;  aranUne 

and  cbannelfl  of  a  placlal  ptrcam. 
May  12,  Qain<y— Bathyllth,  granite,  erupted  into 

Oanbrlan  rfaOss  with  nmsh  soatasi  phsaenMee* 
May  19,  Cedar  Ototo — Transverse  talBlt; 

fold;  melaphyr,  tufis,  shale. 
May  26,  Brightea  OM  lave  flows;  ignsoea  failrar 

sions  and  dykes;  amygdaloidal  melaphyr;  qoart^ 

epidote,  ealcitey  etc,  alteration  minerals. 
May  30,  Annual  VWId  Beonion,  Wayside  Ian  and 

NsfaaseL 
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Jane  2,  Newton  Center — ContcmporaneoDi  bad; 
overttimed  fold;  thruat  faults,  jomte. 

Juw  9,  10,  lib.  Von  and  HiAfoka,  Opaiwrtfawt 
Valley— Differential  erosion;  trap  and  sand- 
stone; x^tile  footprints;  Tokanic  bombSi  etc 

JwM  17,  Atlantie  BtrttUfcattten  folds,  etavage; 
puddingBtone,  sandstone,  shales,  tillitc. 

June  24,  Nantasket— Interbedded  tuiCs  and  inel- 
apl^;  intaneetioa  djkes,  baksd  dilH. 

TOM  VNIVBSSmr  OF  mCBXQMI  KIEDICAI. 
■CKOOL  AND  MATIONAI.  laXVICl 

Tbb  Iwndty  of  tiie  Uaivasily  of  Miehigan 
Medical  School  on  April  2,  IfilT,  puaed  the 

following  r^lutions: 

1.  It  is  the  opinion  of  the  faculty  of  the 
Umventty  of  Miduffon  Mfldical  Sdiool  timt 
in  meeting  the  demands  for  medical  officers  in 
the  national  fiorvice,  the  inilitary  authorities 
should  give  first  preference  for  enlistaieut  to 
th«  memben  of  the  medical  daaaea  of  the  past 
two  yearns  vis.:  1915  and  191^ 

Note. — These  yOnDg  men  have  recently  finished 
their  ntoilical  courses  and  having  taken  in  part  or 
altogether  their  hospital  training,  should  have  the 
lalMl  Bad  best  Infonnation  in  seientifie  medidne, 
and  not  having  as  yet  eKtablished  them^ielves  in 
practise,  are  best  fitted  to  be  selected  for  miiitaiy 
aanieat 

S.  Jn  -new  of  the  iirob«U7  mgeni  damanda 

for  trained  medical  men,  the  faculty  of  the 
University  of  Michiji^au  Medical  School  de- 
sires to  place  itself  on  record  as  being  ready 
and  willing  to  tnake  its  oonnea  of  InstruetiMi 
continuous  through  the  summaEa  of  1917  and 
1918.  This  proposition  will  be  submitted  to 
the  various  state  boards  of  licensure  for  their 
approraL 

JTote^If  thb  pmiaiea  go«  into  affedt,  a  tmk 

after  the  close  of  the  present  session,  the  session  of 
11)17-18  will  begin.  Those  who  are  now  juniors 
will  become  seniors  and  may  be  graduated  in  Jan- 
aair,  1918. 

Note4 — In  taking  this  step,  not  only  the  military 
daoumds  upoa  the  medical  profession,  but  civil  de- 

8.  Tddng  into  consideratton  the  fattm 
needs  of  the  country  for  trained  medical  men, 

it  is  the  opinlun  of  the  faculty  of  the  Univer- 
sity of  Michigan  Medical  School  that  it  is 


advisable  for  tlie  undergraduate  medical  stu- 
dents to  conrsr>lir>te  their  ooune  of  instruction 
and  not  to  enlist. 

4  The  UmUfy  of  the  Univenity  of  lOdii- 
gan  MtvJical  School  recommends  that  not  less 
than  two  hours  per  week  be  set  aside  for  the 
military  drill  of  undergraduate  students,  and 
that  in  addition  to  liie  ovdinaiy  infantxy  drin, 
we  recommend  training  along  the  lines  devel- 
oped by  the  Clinical  Society  of  ^Ibany*  and 
known  as  the  '*  Albany  Plan." 

Note. — The  medical  officer  should  first  of  all  be 
a  loldlar.  lUs  ia  immaiy  in  etdar  to  maks  Uia 
most  f*f*ft  as  a  nHiiriHfial  offinf* 

6.  That  copia'?  of  these  resolutions  he  fur- 
nished for  suggestions  of  approval  or  disap- 
proval to  the  following  bodies: 

(1)  Tb»  amgeona  general  of  tin  amy  and 
navy. 

(2)  The  2^ational  Medioal  Oommittee  on 
Preparedness. 

(8)  Uia  Kational  Beaaaxdi  OonndL 
(4)  The  faculties  of  othor  medical  adiooia. 
6.  That  a  list  of  the  graduates  of  the  cla99es 
of  1915  and  1916,  with  their  standing  while 
in  tiie  abhool  and  tiieir  gwaeat  addtaanoa,  be 
sent  immadiataly  to  the  omgaona  gooefal  of 
the  army  and  navy. 

BUnSH  OOVERNMENT  GRANTS  TOM  SCISI»> 
TIFIC  RESEARCH 

When  the  establishment  of  a  separate  de- 
partment of  anentiie  and  Indnatrial  reseawh 

was  announced  in  December  last,  Lord  Otawa 
stated  that  the  Chancellor  of  the  Exchequer 
was  prepared  to  advise  the  goverzuuent  to  de- 
vote  a  anffieient  stun  to  cover  operations  daring 
the  next  fire  years  on  a  scale  whioih  woidid  fnth 
vide  four,  or  perhaps  five,  times  ns  Tnuch  for 
cooperative  industrial  rn^cnrch  as  had  been 
spent  for  tiie  whole  purposes  of  researdi 
hitherto.  We  learn  fr<m  Nature  that  the  ciri] 
service  estimates  just  issued  include  the  aOD 
of  £1,038,050  to  the  deiinrtment  of  scientific 
and  industrial  research,  being  a  net  increase  of 
£998,050  upon  last  year's  anurant.  Gtaixts  fbr 
inveatigationB  earned  out  by  leaned  and 
scientific  socictic?!,  etc..  are  estimated  at  £24,- 
000,  and  grants  to  students  and  other  persons 
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engaged  in  research  at  £6,000.  The^e  frranta 
will  be  distributed  by  a  committee  of  the  privy 
ooniMil,  oa  Hie  noonuiMiidation  ol  tiie  ad* 
visory  council,  to  promote  the  developBMnt 
of  scientific  and  industrial  re^^nrf^Ti  in  the 
United  Kingdom,  and  will  be  subject  to  such 
eondidcau  as  ibe  committee  may  think  neoea- 
eary.  Tb»  £1,<X)0,000  grant  in  aid  of  indus- 
trial  research  -vril]  be  paid  to  tlie  aocount  of  the 
Imperial  Truat  for  the  encouragement  of 
adontifis  and  iadnatrial  icaooTcL  The  ezpen- 
ditiwa  of  the  trust  will  be  audited  by  the 
comptroller  and  auditor-general,  but  any  bal- 
ance remaining  on  the  account  will  not  be  sur- 
rendered at  the  close  of  the  financial  year. 
GraatB  wOl  be  made  by  fhe  diieetioiiB  of  the 
committee  of  the  privy  council  over  an  agreed 
period  to  approved  trade  associations  for  ro- 
tte&rcb,  to  supplement  the  funds  of  the  aasocia- 
ticnta,  aad  paynenta  in  raqieot  of  audi  giaiitB 
-will  not  be  liaUe  to  sarremdcr  bgr  tiie  gnmtees 
at  the  end  of  the  financial  year.  "We  xmder- 
Btood  from  Lord  Crewe's  remarks  on  Deoem- 
ber  1  ^Mt  for  the  iMit  fire  yean  or  ao  abovt 
£800,000  a  year  would  be  amIaUe  for  aeieiL- 
tifie  and  indtistrinl  research,  so  that  apparently 
the  grant  of  £1,000,000  is  the  stmi  which  is  to 
be  drawn  upon  for  this  purpose.  The  amount 
eattmatad  loir  aalwies,  wages  and  aUowaiioei 
in  fhe  new  depavtment  ia  £7,SB0^  whksb  in> 
eludes  £1,500  for  the  secretary  and  £850  for 
the  assistant  secretary.  Travelling  and  inci- 
dental expenses  are  estimated  to  amount  to 
£800. 


SCUfiUTmC  NOTES  AND  NSWB 
Thb  amraal  meeting  of  the  Britisih  Aaao- 

eUtion  for  the  Advanoemeiit  of  Science,  ar- 
ranged to  be  lield  at  Botirnemouth  in  Septem- 
ber next,  has  been  cancelled.  The  two  main 
<K>n8iderations  which  have  led  to  this  decision 
aie  tibe  laatt'letlon  of  laflway  oonummioatuni 
end  dificulties  of  accommodation  on  aooovnt 
of  buildings  being  re(iuircd  for  various  na- 
tional purpose.  There  will  probal)ly  be  a 
meeting  of  the  general  committee  of  the  aaso- 
eiation  in  London  to  tvoein  xepoitB  and 
tnuuact  other  hnainen.  The  axmual  meeting 


will  therefore  be  intermitted  for  the  first  time 
in  the  history  of  the  association  since  1831. 

AoooHMMO  40  ft  eaUe  frnn  Fafia  Moaived  aA 
Washincten  on  March  29,  the  Gftodry  prize 

hit!  been  awarded  by  the  Geological  Society  of 
i;  rauctij  to  Dr.  Charles  D.  Walcott,  secretary  of 
the  Smithsonian  Institution.  This  medal  was 
aataUiahed  hsr  the  wiU  oi  the  late  Pkofeaaor 
Albvt  Gandry. 

pROFBSSOB  C.  S.  SiiERRixoTo??.  Wayuflcte 
profeeeor  of  physiology  in  the  University  of 
Oxfordt  haa  bean  eleeted  a  oorresponding 
member  of  the  Bologna  Aoadamy  c£  Seianeaa. 

TwnaKOt  Ito>EiucK  E.  OtEKSirrs  has  re- 
signed the  chair  of  botany  at  the  University 
(d  Minnesota  to  accept  a  position  with  the 
Oamegie  Inatitatton  of  Waahington. 

FfeonaaoB  Aum  Saiitbdb,  pvoieaaor  of 
metallurgy  and  metallognvhy  of  Harrard 
University,  has  been  given  leatfe  of  abaanoe  for 
the  first  half  of  1917-18. 

Br.  J.  F.  IiiUNOwosTu,  profeaaor  ci  ento- 
mology, OoUege  of  Hawaii,  HoiuiiIaltt»  liaa  been 

granted  a  leave  of  absence  for  three  years,  in 
order  that  he  may  carry  on  investigations  for 
the  Queenblaud  goveruuient.  His  headquarters 
win  be  at  Gocdouvala^  Oainay  Kovth  Qveena- 
land,  in  the  midat  of  the  sugar  growing  sec* 
tion.  An  experiment  station  is  to  bo  devel- 
oped, primarily  for  the  study  of  the  grub- 
paaW  whidh  ia  avdi  a  aoonga  in  eartain  eane- 
gxowing  areas. 

It  is  announced  that  ^fr.  A.  D.  Hall  has 
been  appointed  permanent  secretary  to  the 
British  Board  of  Agriculture  in  succession  to 
Sir  Siydn^f  Oliver,  E.0 JLG.,  now  ladgned. 

Professor  W.  J.  Crook  has  resigned  from 
the  South  Dakota  State  Sdiool  of  Minea  to  en*- 
gage  in  practical  work. 

Mr.  AiiKhsandbo  rABSBX  has  been  appointed 
to  the  pott  of  reaeaxdi  aaaodate  in  pb^siology 
ia  tiia  AautioRn  Moaemn  of  Natural  Hiatoiy. 

Sir  W.  E.  GARSTrx  and  Major-General  Sir  Q. 
K.  Scott-MoncrielT  have  been  elected  honorary 
members  of  the  Institution  of  Civil  i:.uguieers 
of  Great  Britain. 

Dr.  Douglas  W.  Freshfielo^  praddant  of 
the  Boiyal  Qeognidiioal  Socaetgr,  baa  bean 


Digitized  by  Google 


880 


[N.  &  Tel..  XLT.  Hot.  UM 


elected  an  honorary  member  of  tiltt  Bwwiw 

Geographical  Society. 

Sm  Ebkest  Ruthbrfobd,  profeaaor  of  phyft- 
ioi»  UmTeraity  ol  Ifauihiilir,  has  U«b  «lMt«d 
•  nunto  of  the  Alhanmn  OIid»  loT  €1^^ 
iaadMiea 

At  a  recent  meeting  of  the  Royal  Geograph- 
ioal  Society  the  president  (Mr.  Douglas  Fresb^ 
£old)  anaoiuioed  tiiat  the  Idiiff  Bed  approved 
of  the  award  of  the  Bo^el  Ifedak  lor  the  piee- 

ent  year  as  follows: 

The  Foandem'  Medal  to  Commander  D.  O. 
Hogarth,  for  his  explorations  and  other  geograph* 
ieal  work  in  Aaiatie  Turkey,  1887-1911. 

The  Patrons'  Medal  to  T^ritfp.liar-Qeneral  Raw- 
ling,  for  his  explorations  m  w  uotem  Tibet  and 
BnAoik,  1908;  hlo  Joiimj  finm  Oyeaite  to  OiiBk 
ria  Gaitoili^  «iid  Ida  aqloxeliioa  in  IShm  ChilaM, 
1908. 

«te  'Vletaile  IMal  fa  eiiaHea  to  Ilr.  1.  8eott 

Keltie  for  his  eminont  Her\'ire8  to  geofUI[^  dur- 
ing his  secretaryship  of  the  society-. 

The  other  awards  are  m  follows: 

The  Murchiaon  grant  to  Bai  Bahadnx  Lai  Singh 
for  his  devoted  work  «■  ■ttHiyM  to  ISbM  eqioditiMi 
of  Sir  Aurel  Stein. 

The  Back  grant  to  the  Bev.  Walter  Weston  for 
Ua  trmda  and  trnfUonHiem  in  the  Jepaaen  JUpo 
—A  Strict  previously  unknown  to  Europeans. 

The  Cathbert  Pe^  grant  to  Dr.  A.  M.  KoUas 
for  Us  eiphmtUne  asid  ewaet  of  aeir  peaki  la 
Sikkim  and  kfa  faittoligettoii  df  the  eCkde  of  h^h 
altitude. 

The  am  Umrial  to  Ur.  n.  a  Wittm  te  Ui 
gnogngUtai  mrit  hi  eeafliwMtwM,  CUee. 

Mr.  Hubert  Jixra,  aanstant  entomologift 
of  Queensland,  made  a  trip  to  Hawaii  during 
February.  In  spite  of  the  brief  time  that  Mx; 
Janis  spent  in  the  iafamde  he  was  vwj  ■neowi 
fal  in  his  mission,  which  was  the  securing  of  a 
considerable  ^t^ci-  of  the  lantana  Agromyzid 
flies  for  his  govenuiient  The  flign4l  suooeae  of 
theae  fliee  in  Bawaii,  in  preventing  the  feed- 
ing of  this  moat  troublesome  wee<l  La^  led 
other  countries  to  seek  similar  relief.  This 
Agromyzid,  which  apparently  is  an  unnamed 
speoie^  was  intioduoed  into  the  Havallia  le- 
Unds  hgr  Mr.  Albert  Eoebflkb  tnany  Teaia  ago. 

The  direetoia  of  the  Fenger  Memorial  Alio- 
eiation  hacve  made  a  grant  of  $400  to  Picarae 


McKcnzic  for  support  of  chemical  and  other 
work  under  the  direction  of  Dr.  £.  B.  LeOount 
He  will  study  the  brain  and  oflMr  tianiee  ixoaa 
easee  of  heat  atrdce  in  order  to  daleiinin%  if 

possible,  better  than  now  known,  the  raweo  of 
the  high  temperature  in  this  condition. 

The  Lane  3(cdical  lectures  at  Stanford  Uni* 
veraity  for  the  year  IMT  will  be  delirered  by 

Dr.  Simon  Fkomer,  director  of  the  labofratoriea 

of  the  Rockefeller  Institute  for  Medical  Re- 
search, during  the  week  bt^inning  on  October 
8.  There  will  be  five  lectures  in  all  and  they 
vill  he  ipnm.  on  oonaeontive  eeeningB^  at  8 
o'clock.  The  subject  of  the  series  will  be: 
Physical  Basis  and  present  Statue  of  8peei£e 
Serum  and  Drug  Therapy." 

BtomaoE  ICabtdt  H.  Fischer,  of  the  Uui- 
ymAij  of  Cindnnati,  addreaaed  tiie  Heir  Yoifc 

Section  of  the  Society  of  Chemical  Industry, 
on  April  13,  on  "  Some  Technicei  Alpftqfal  of 

Colloid  Emulsion  Chtiuustn.-." 

On  March  20  Dr.  David  D.  Whitney,  of  the 
VniTeraity  of  Nehxaeka,  delivered  an  addnw 

before  the  Science  Club  of  the  Kansas  State 
Agricultural  Collftge  on  "Tho  Determination 
of  Sex."  This  address  is  the  Erst  of  a  series  of 
addieaaea  on  aeientUlo  snbjeoto  of  popular  in- 
terest planned  hr  Hie  dub  this  ^rin^ 

Dr.  Alexander  Soott,  the  retiring  president 
of  the  British  Chemical  Society,  delivered  an 
address  entitled  "  The  Atomic  Theory  "  at  the 
annnal  meeting  on  Marbh  S9. 

Sm  J.  Woun  BantY  will  deliver  the  **  Jam« 
Forrest "  lecture  before  the  Britiah  Institntien 
of  Civil  Engineers  on  May  2,  taking  as  bis 
subject, The  StandArdixatioa  of  £ngineeriDg 
Materiala  and  ita  Tnflwwnce  on  the  Trade  and 
Pn^peritjr  of  the  Ooitntiy.'' 

Lectures  to  he  given  at  the  Boyal  Institu- 
tion, London,  include  two  by  Professor  C.  S. 
Sherrington*  on  ''Tetanus:  Its  Preveation, 
Symptoma  and  Treaimeiit*''  and  otu  "Bhytlh- 
mic  Action  in  Muscle  and  in  Xerve."  Pkh 
fossor  D'Arcy  W.  Thompson  will  give  two  leo- 
turee  on  laws  of  growth  and  form;  and  Pn»- 
feaaor  William  Bateton  two  on  "Heredity." 
Among  the  ]Mday  discourses  wiH  be  One  oin 
the  oigaas  of  iMaring  in  rdation  to  war  hy 
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Br.  Dundas  Grant,  another  on  the  compleoc- 

ity  of  ihty  ohemical  elements  by  Professor 
Soddy*  and  one  on  breathleaeueas  by  Mi,  J. 

A  MtMOHOi  tablet  to  the  late  Bir  William 

Huifpins  and  Lndy  Hiij^ins,  executed  by 
Henry  Pe^am,  has  been  placed  in  the  crypt 
of  St.  Paul's  Cathedral,  and  waa  unvdled  on 
March  89.  The  prandent  of  the  Boyal  So- 
ciety and  the  president  of  tlie  Hoyil  AttXOnOIB- 
ical  Society  were  the  8i»€aker3. 

Db.  Jowx  K.  HiTCHEUk  noted  as  a  neurolo- 
gist and  ttoAor.  died  at  Phfltddplift  on  i^pril 
lOl  He  was  fifty-seven  years  old,  and  ma  a 
aon  ol  tlie  late  Br.  &  Weir  Mitchell 

Tot  death  is  annotmectl  of  Professor  Angelo 
BatteUi,  the  distinguished  Italian  physicist. 
He  waa  botn  at  Maemto  falbw  (Peaaro)  ia 
1862,  and  held  cthaiza.aneoeaMfy  at  Cagliari, 
Padua  and  Pi»n.  He  naa  a  member  of  the 
Chamber  of  Deputies. 

Db.  H.  p.  £.  JuKGEESKK,  professor  of  zool- 
ogy in  the  Unhrenily  of  Oepenhagan  and  di- 
rector of  the  dapartanent  of  vertebrates  in  the 
Tiniversity  niuseum»  died  on  Febraary  6^  aged 
aixty-three  years. 

J.  BmuHOKB,  professor  of  orthopedios  at  the 
UnbenHy  of  WBiabmig^  liaa  died  at  tlie  age 
of  ttty-im  years. 

TnE  deatli  i-  nho  announced  of  G  Arsrento, 
professor  of  surgery  at  the  University  of 
Pakamo,  aged  seventy.  He  took  a  iMiiliiieat 
part  in  public  health  matters  and  lll0  liygiene 
of  the  hospitals  throughout  Sicily. 

It  is  reported  from  San  Antonio  that  there 
is  vridei^«ad  infection  from  hookworm  amoi^ 
ilM  tnopa  from  Alatyma,  lOaiianiiiii  and 
TeooH^  tet  tbat  the  diaeaae  ia  now  tinder  eon- 
trot 

At  the  recent  St.  Louis  conference  of  ngri- 
eultiual  experts  looking  to  production  of 
greater  «M|«  aa  an  enieffan^  ineaaoM^  H  waa 
recx)mniended  that  the  congress  appropriate 
$26,000,000  for  -use  by  the  Secretary  of  Apri- 
caltttte  in  such  a  campaign.  Because  of  the 
wwdd  ihortage  ol  foocL  it  ia  eoaroely  poaiible 
that  the  production  of  staple  crops  by  the 
fannen  of  the  United  Statea  oan  be  too  great 


this  ye^r,  and  it  is  recommended  that  hoys 
under  militjiry  ngo  and  men  beyond  the  age 
and  those  phy&icaUy  disqualified  should  be  en- 
rolled in  national  anny  for  labor  and  pro- 
duction  of  food,  munitions  and  supplies. 
Other  recommendations  are  for  creation  of  an 
agricultural  body  \mder  the  Council  of  Na- 
tional Bef enoe  to  anperviae  agrionltural  nat- 
ters and  for  the  yeeting  of  wide  authority  in 
the  secretary  of  agriculture  to  regulate  and 
standardize  food  production  and  distributioxi. 
The  aoboommitteee  and  their  dtalTmen  were: 
ProdttOtxon  and  Labor,  Dr.  Henry  J.  Waters* 
president  of  Kansas  State  Afirrioultural  Col- 
lege; Distribution,  Clarence  Ousieyj  of  Texas; 
Oigawiaation,  Prerident  W.  O.  Tbon^n,  of 
Ohio  State  Agricultural  ObOege;  EooBomy,  J. 
M.  Hamilton,  of  Montana. 

The  report  of  the  Philosophical  Institute  of 
Canterbury,  New  Zealand,  for  the  year  1^16, 
aa  abetneted  in  Noiw*,  reeotda  tbat  the  conn* 

cil  has  recognized  the  im[K)rtanoe  of  furthering 
the  national  movement  to  advance  scientific  re- 
search and  extend  the  application  of  scientific 
knowledge.  Addresses  on  "  Edtuation  and  our 
national  Beqnirements "  and  "The  Impor* 
tanoe  of  Research  to  Industrj-  and  C'^n^nierc^" 
bgr  Mr.  O.  M.  Thomson  and  Professor  T.  H. 
Eailarileld,  reveetimfy,  were  arranged  wxOi 
these  ends  in  view.  In  order  that  matters 
connected  witli  resenreh  and  the  chemical  ap- 
plication of  science  should  be  ooostautly 
watched,  the  council  set  up  a  special  com- 
mittee, with  Dr.  C.  C.  Farr  as  honorary  secre* 
tarj'.  The  Xew  Zi^nland  Board  of  Industries, 
having  invited  the  institute  to  send  delegate 
to  confer  with  the  board  on  matters  affecting 
peit'war  reoonatfwstiony  the  eonneil  appointed 
the  president,  with  Dr.  Farr  and  Dr.  Hilgen- 
dorf,  t<j  act.  Application  has  been  made  for 
part  of  the  £250  granted  by  the  government 
for  research;  and  investigations  are  being  ar- 
ranged on  the  phosphate  rot^s  of  Cantetbmy, 
the  deterioration  of  apples  in  cold  storage  and 
the  electrical  prevention  of  frosting  in  ordi- 
arda. 

Ma.  OBiUM  BiiUBT,  formerly  connected 

with  the  firm  of  M^ars.  Enlli  Brothers  in 
Manehflater,  haa  pwwented  his  herbarium  of 


a 


882 


SCIENCE 


[N.  S.  Vou  XLV.  No.  UM 


Britiah  and  fomga  plante  to  th*  VBircnitif 

of  !^^H  rich  ester.  The  acquisition  of  this  col- 
lection added  to  the  existinff  herbarinm  of  the 
Manchester  Museum,  and  more  particularly 
to  the  lavge  and  valuable  collection  of  noa- 
European  plants  presented  to  the  universitf 
ill  1901  by  Mr.  Cosmo  Melvill  when  he  re- 
tired from  busineea  in  Manchester,  places  the 
miTanitj  among  the  finemort  of  Britidi  in- 
atitatioiiB  in  xespect  of  this  necessary  instru- 
ment of  botanical  study  nrrl  rr^^^nnrch.  The 
comprehensiTeneaa  of  the  coUectiou  may  be 
gathered  from  tbe  faot  tiiat  ike  Brilaah  pof 
tion  oomtains  no  lesa  than  87,000  sepacste 
shet^ts  of  mounttxf  plant«,  wliile  tlie  European 
portion  uiiioutits  to  2y5,(XX>  sheets.  Mr.  Bailey 
has  made  generous  provision  for  the  cost  of 
tranaHaranoe  of  hia  MiBriiim  to  Kandiestar, 
and  also  towards  the  expenses  of  completing 
the  momiting:  of  the  specimens,  so  thut  it  may 
be  available  for  stud^'  and  reference. 

Aknouxcem£NT  is  made  of  the  establisb- 
ment  for  the  year  1917-18  in  Nda  Beaeaxdi 
Laboratory,  JJ'ational  Lamp  Works  of  General 
Electric  Company,  of  two  fello-wships  in  phys- 
ical research  to  be  known  as  the  Charles  T. 
Broah  FeUowahipa."  One  fdknrihip^  oitand- 
Log  over  the  nine^montk  period  of  the  aoademic 
year  1917-18  carries  with  it  an  honorarium  of 
$fiOO  and  is  open  to  men  who  have  either  com- 
pleted a  course  of  graduate  work  leading  to 
the  doetonte  desree  or  who  haw  had  egniva- 
lant  work,  particularly  in  original  researdL 
The  otber  fellowship,  extending  over  the  tbrec- 
juonth  summer  period  of  1917,  carries  with  it 
an  honorarium  of  $200,  aud  ia  open  to  men 
triio,  Katniig  oonaplaled  their  teademio  woric* 
and  having  begun  to  teach,  desire  to  spend  a 
summer  in  original  research  in  Ncla  Hesearcb 
Laboratory.  These  fellowahips  are  offered  for 
tiie  coming  year  through  the  generosity  of  Mr. 
Bnuh  who  deairea  theieby  to  atinmlate  intec^ 
est  in  indastriel  plmaioi  and  to  make  it  pos- 
sible for  youn^  men  to  undertake  research 
work  in  physics  in  the  environment  of  an  in- 
doatrial  plant.  The  KeU  Beaeareh  Labora- 
toi7  win  provide  qwoe  and  all  neeaaaaiy  faeili' 
tiei^  and  wiU  havn  ganenl  mperridon  ovw 


tibe  inveatigntiona,  whiflh  nraat  he  oonaiitBnt 

with  the  normal  activities  of  the  laboratoiy. 
Candidates  for  these  fellowsbips  are  requested 
to  apply  to  the  director,  ^ela  Research  Ldh 
ocntorr,  K(dn  Pari^  Oleveiand.  Ohio. 

Tbb  Stale  Ificioaoopical  Sodelr  of  IDinoiB 
has  adopted  the  following  zeaolntion: 

Etsolv'jd,  That  the  State  Mieroscopical  Society 
of  Ulinoia  hereby  aj^proTS  the  raprasantationi  made 
on  ita  bebalf  our  Ifr.  Heuy  F.  FtaDer  at  ttt 
federal  bearing  on  the  sutiject  of  the  proposed 
I>aiiM  Park,  on  October  20,  1916,  stating  the  atti- 
tade  of  this  society  in  favor  of  saeh  establishmait; 
and  now,  since  an  interested  and  active  oppoallioa 
to  the  |<ro)>o8al  has  be«u  developed  in  certain  IgUt- 
ten  from  land  apecuhktors,  be  it  f artlier 

SetolMi,  Hunt  tUa  aoaietgr  noat  earnestly  urge 
upon  the  United  States  Department  of  the  Tnterior, 
upon  the  United  States  Congress,  soon  to  be  in  see- 
rfon,  aaA  iipea  tte  sseayifi  and  rsptemmtatlf 
from  niinols  and  Indiani  :n  p-rti-nlar,  the  prompt 
passage  of  a  bill  for  the  establiahmant  of  the  Sand 
Danes  region  en  tlie  souUiein  sheraa  ef  lehe  IBsM- 
gan  a.s  a  United  States  national  park;  with  j.ro- 
Tision  for  its  proper  maintenance,  that  this  rare 
and  wonderfal  bit  of  natara  so  dcM  to  tiie  gteat 
centers  of  population  may  be  preserved  for  our  own 
and  ooming  generations  as  a  plaee  for  study  and 
im  reeraatkm,  a  sanctuary  of  laf^  for  the  birds 
and  beasts  and  insects,  the  flowers  aud  trees,  aod 
all  the  wild  free  life  of  flsld  and  btook  and  focaia 
and  beacii  forever. 

^<^yfw>  yjpfjj^tjfj^^  dkeiraiaa* 
Hknrt  F.  FuLLsa, 
LzsTca  Curtis,  iSJ), 

The  Ecological  Society  of  America  hais 
issued  a  handbook  giving  information  relative 
to  the  aetentifie  activitiefl^  tnm^  field  end 
inatramental  ezperienoe,  labontonj  and  ex- 

perimental  work,  and  taxonomic  specialticss 
of  the  307  members  of  the  society.  Copies  can 
be  seoored  by  addressing  the  aecretaiy-treaa- 
oror.  Dr.  Fmmt  Shieve^  Tuomnh*  Aiimnn. 

Tn  oonqdeted  labomtoiy  building  and  {dent 

housed  of  the  Brooklyn  Botanic  Garden  will 
be  dedicated  oti  April  19-21.  There  "were 
planned  formal  exercises  followed  by  a  rccer)- 
tion  on  Thursday  evemug,  the  19th,  sessions  for 
the  reading  of  soientifio  paper*  on  Friday  morn- 
ing and  aftetnoon,  and  on  Satntdaj  meniiiig; 
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a  pdpular  Mdentifio  pMgnm  on  Friday  evening, 
and  a  oonference  on  Saturday  aftamoon  with 

teachers  in  Brooklyn  scliools  to  consider  how 
the  Botanic  Garden  may  become  most  useful 
to  the  schools  in  connection  witii  their  teach- 
ing of  botany,  natuio  study  and  geography. 
About  fifty  papers  have  been  offered  for  the 
scientific  projn'anis.  The  principul  address 
on  Thursday  evening  was  delivered  by  Fro- 
feasor  Jdm  M.  Ooultear. 

Tbs  D.  O.  lIOIs  Eiqwdition  to  the  Sonthetn 

Hemisphere,  sent  from  the  Lick  Observatovy 
and  maintained  at  Santiajro,  Cliile,  for  a  num- 
ber of  y^irs  past  by  recurring  gifts  from  the 
late  D.  O.  TSSSUb  and  Ifr.  Ogden  Hills,  ia  now 
to  be  continued  for  another  five  ywirs,  sub- 
scriptions for  this  purpose  of  one  tliou.sand  dol- 
lars per  annum  each  having  been  made  for  five 
yean  liy  Mr.  Ogden  Hi1lB»  Mr.  William  H. 
Crocker,  Mr.  F.  W.  Bradley,  ]|£r.  A.  B. 
Sprockles  and  Mrs.  Williuni  H.  Crocker,  and 
of  one  thousand  dollars  each  for  1917-lb  by 
lb,  W.  B.  Boorn  and  Mr.  Cknden  ISaading. 

Wt  leant  from  NtAvm  that  iJie  agiicnltoial 
institute  of  Aluaqj  projKJses  to  devote  a  plot  of 
its  land  and  about  £4,000  to  the  erection  of  a 
building  for  studies  in  heredity,  under  the  di- 
xeotion  of  H.  iniMon'EUe^  l3ie  leontly  aih 
pointed  profoaiog  at  Lund.  It  will  alao  pio- 
vide  a  maintenance  ^rant  of  JS;200  per  annum. 
It  is  felt  that  such  studies  are  of  the  greatest 
importance  at  this  time,  when  Sweden  is 
tiuown  on  tta  own  leaoimea  in  the  matter  of 
food  production,  and  the  institute  bi  eonviuced 
that  any  material  sacrifices  it  may  make  for 
this  purpose  wiU  be  more  than  repaid  by  the 
aoomomie  leaiilta  of  the  reeBafciit  on  whidi  the 
iaatitiito  will  natwaOy  have  the&et  datm. 

UNIVSSSITY  AND  EDUCATIONAL 

NEWS 

Tm  BOW  lahofatoiy  lor  dianufltay  at  the 
Univenity  of  Oiiminiiati  waa  opmed  on  Apifl 

7.  The  ceremonies  took  place  at  MoMickeu 
Hall,  Judge  Rufus  B.  Smith  presiding.  Mr. 
£mii  Poilak  made  the  formal  prwentatiou  of 
the  bnildias*  Dr.  Lander  W*  Jonea  replied  on 
beludf  of  tin  dqMrtment  of  obemietiy.  Dr. 


John  TTri  Lloyd  on  behalf  of  the  Amerieaa 

Chemical  Society.  Tho  main  address  waa 
made  by  T>r.  T'lias.  E.  Herty,  who  spoke  on 
"  The  Swing  of  the  Pendiilum  in  Chemistry." 
A  dinner,  arranged  by  the  Cincinnati  Seotiom 
of  the  Ameriean  Ohemioal  Soeieliy,  waa  gif«n 
at  the  Gibson. 

The  val liable  engineering  library  of  the  late 
Robert  Ciillhan,  of  Kansas  City,  Mo.,  has  been 
donated  by  his  sister-in-law,  Mrs.  Albert 
Marty,  to  Dmry  OoQogflv  Springfield,  Mo. 
Among  the  collection  of  books  are  complete 
files  of  the  chief  engineering  journals  of 
America,  handsomely  bound  in  three-quarter 
Bniaian. 

SETiBAb  tiwfthing  fellowships  in  anatomy 

(including  histology  and  embryology)  and 
physiology  (including  pliysiological  chemistry) 
have  been  authorized  in  the  University  of 
Minneaota,  Minneapolis,  ^nieee  fellowahipa 
are  renewaUe  for  a  three  yeara^  term*  with 
successive  annual  stipends  of  $500,  $600  and 
$700,  and  lead  to  the  degrees  of  M.A.  and 
PhJ).  in  the  graduate  school. 

Th£  trustees  of  Toledo  University  in  spe- 
eial  meeting  on  April  10  refossd  to  aooefit  tiia 

resignation  of  Professor  Scott  Neariog,  dean 
of  arts  and  scienoes,  fonaerly  of  the  UniTaraity 

of  Pennsylvania. 

The  ncc(^Bary  alterations  liave  been  made 
to  enable  the  department  of  anatomy  ut  Uui- 
venity  OoUegi^  London,  to  be  ofMoad  for  dia 
reception  of  women  medical  atndenta  nest 
October. 

Tm:  George  Washington  University  Ifed- 
ical  Society,  composed  of  the  alumni  and  fac- 
ulty of  the  medical  school,  at  a  recent  meeting 
elected  Dr.  W.  Adiby  Fnaldand,  presidnkt; 
Dr.  Cdursen  B.  Ckmldin,  viee-president ;  Br. 
Thomas  ^^liller,  secretaxy,  and  Br.  £dward 
G.  Seibert,  treasurer. 

Dk,  William  Dl  axe,  i)hysic.s  and  Dr.  Walter 
F.  Dearborn,  psychology,  have  been  promoted 
to  fan  profesaoMdiipa  in  Harvard  Univenity. 

DoKMA  FKsm  UdLaoii^  amiatant  prafssaor 
of  civil  engineering  «l  the  tTnirenitar  of  1^ 
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tislnpi  during  the  lait  four  fmn,  has  been 
promoted  to  be  prafenor  of  BHmieipel  engi- 
neering. 

IbL  D.  EjBiLur,  of  Mflgdalfflifl  ColUge,  0am- 
bndga^  bM  ben  eppoiuted  aMieliiit  to  the 
Qidek  pceliBnor  of  bidbv* 

DISCUSSION  AND  CORRESPONDENCE 

THE  ROi.E  OF  BOYLEi  LAW  IN  CLINICAL 
SranrOHOMANOMETRY.    A  RIPLY 
TO  A.  M.  BLEILE 

In  a  paper  read  before  the  American  Pliyino- 
legiml  Society  Br.  Bleilci^  diaoBMei  ftn  expli- 
cation of  Boyle's  law  which  I  made  in  devel- 
oping the  theory  of  the  oscillations  of  pres- 
sure produced  in  the  compression  chamber  of 
e  aiiliraaMnaaaoaieter  bgr  tbe  erierial  pafaMk* 
Uy  etstteniMit  of  this  law,  wovded  ao  aa  to  fit 
the  oonditi'^ns  obtaining  in  my  experiments, 
liBB  as  follows:  "...  tha  rise  of  pressure 
determiaed  \^  Hm  addition  of  a  git«n  tdnme 
of  incompressible  material  to  a  oonfined*  gos- 
filled  space  is  proportional  to  the  pT««tnre  of 
tlw  gas  filling  the  space."  Dr.  Bleile  iUua- 
trates  the  action  of  the  law  by  paraphrasing 
the  eumide  in  nj  paper  thna: 

With  a  given  volume  pulse  change,  if  the  arm 
band  preoure  is  at  100  mm.,  the  pulse  wave  shown 
by  the  arm  band  maaooieter  woaM  he  only  half  a* 
great  as  it  would  with  the  samo  voImM  polse  bot 
with  the  arm  band  pnwsore  at  200  mm. 

He  then  pfocs  on  to  say  that 

upon  testing  this  hypothesis  by  the  help  of  a  suit- 
aUe  p^rieel  mnSA  It  Is  dsBMBBfentaA  UMit  taA  la 

not  the  case.  On  tho  contrary,  it  is  demonptrn*!:^ 
that  tlks  osdUatioas  of  Tolnme  occupied  by  a  given 
Btaai  of  gas  prodnee  tnvcrssly  proportUnal  ohOp 
lations  of  absolnte  pressure.  Or,  in  other  words, 
the  absolute  pressure  of  a  given  mass  ef  gas  is 
inversely  proportional  to  the  iMdan*.  .  .  .  Therv- 
fogOf  the  re.sultR  of  the  fresSBt  HOrk  are  in  har* 
with  Boyle's  law  hot  •»  eOBtmy  to  ^ 
langer  'a  hypothesis. 

Tliis  statement  would  lead  one  to  suppose 

i"An  Application  of  Boyle's  and  Avogadro's 
Law  to  the  OsnilllWone  of  the  Ifaaometer  ia  Clin- 
ical Meo^rements  of  Blood  PresBON^"  Am»  J«ar« 
of  FhytioL,  1917,  XJLIL,  603. 

B«<«hB  Meshaafsm  of  the  Osemslsiy  Oritaite,'* 
Am.  /ear.  o/  rhgtUU        3CXZIZ,  401. 


that  in  my  application  of  Boyle^s  law  I  have 
committed  thr-  rrti'^takc  nf  making  the  relation 
between  procure  and  volume  a  direct  instead 
of  an  inTcne  one.  Thia,  however,  ia  not  flw 
case.  If  my  statement  of  the  law  is  compared 
with  Dr.  Bleile's,  it  will  be  found  that  in  this 
respect  there  is  not  the  slightest  difFerenoe 
betwesQ  tiiKn.  Thus,  to  parai^ase  my  state- 
ment 10  aa  to  make  it  eoafenn  vitti  Dr. 
Bleile's,  "  tlie  addition  of  a  given  volume  of 
incompres'^shle  material "  reduces  the  volume 
of  the  given  ma&a  of  gas;  this  reduction  catises 
e  "fif  of  preaane^"  isfaioh  "ie  piepovtiooal 
to  the  (initial)  pressure  of  the  gas  filling  the 
space."  In  this  statement  the  relation  be- 
tween volume  and  pressure  (italicised)  obvi- 
ondy  is  an  inverse  one.  What  evidently-  con- 
fused Dr.  Bleile  is  the  introduction  into  my 
statement  of  tlie  word  "  proportional  ^  for  the 
pxirpose  of  expressing  the  relation  between  the 
inUkl  prssfiire  of  tiie  confined  gaa  and  the 
final  pressure  developed  upon  reducing  ita 
volume.  Tliat  this  relation  is  correctly  ex- 
pressed can  easily  be,  and  has  been,  confirmed 
by  the  use  of  very  simple  apparatus. 

BGaving  made  it  deer  that  there  is  no  dio- 
crepancy  between  my  and  Dr.  Bleile's  state- 
ments of  Boyle's  law,  I  now  desire  to  add  that 
Dr.  Bleile  is  right  in  criticizing  my  ejnnnple 
of  the  application  of  ^  law.  Fwllaadmi- 
ently  en  i  l  vr^  ui  the  example  the  pressures 
read  directly  from  the  mercury  manometo 
instead  of  the  absolute  pressures,  though,  in 
tiie  f  osm  in  which  Dr.  Bleile  repeata  it,  the  ex- 
ample  is  in  perfect  accord  witix  Bo|^a  l«w, 
if  it  is  miderstood  that  the  pressure  are  nh^o- 
lute.  The  failure  to  express  the  pressure  in 
abaolttle  tecma  ailaeti^  however,  only  the  mag- 
nitude of  change^  not  its  sign,  and  therefore 
does  not  alter  in  any  material  way  the  devel- 
opment of  the  theory  of  the  compression  oscil- 
lations; for  my  only  object  in  invoking  Boyle's 
lanr  waa  to  tdMw  tiw*  luidw  the  poitieiilar  eat 
of  ideal  conditions  prenioe^  namely  a  rigid 
compression  chamber,  a  f^ompressible  trans- 
mitting medium  and  an  iuextensiUe  arteiy. 
Hie  amplitoda  of  the  preaioiia  oeoillationa  le- 
aoltiiiff  itom  the  fiUiiw  and  emptjimg  of  tho 
artvj  mMt  tnoreaaa  aa  tiio  ftompreiaing  pn»- 
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sure  increases  from  tiMI  ^MtoHe  to  close  to  the 
Bjstolie  level.  And  it  was  shown  that  under 
approximately  thia  aet  of  conditions  such  is 
MtnaUjy  the  «ttse  (sm  Kg*.  10  spd  11). 

But  em  it'  B  yle^  law  did  (and  it  actually 
does  not)  determine  a  diminution  instead  of 
an  increase  in  the  amplitude  of  oscillations 
witli  inonuing  compressing  pressure,  the  d»> 
velopnMDt  of  iha  theory  of  compression  oscil- 
lations would  lilt  have  been  affected  in  the 
least  For  in  the  further  derelopment  of  the 
theozy  it  is  shown  (Figs.  12  and  13)  that  under 
tiM  Infloanoe  of  additioiMl  conditioiif  obtain* 
inf?  in  <?phTgrmoTnanometry  the  consequences 
of  Boyle'*  law  become  relatively  so  insij^nif- 
icant  that  the  amplitude  of  decillationa,  in- 
stead of  increeaing,  as  ihe  eompmiiifTig  pres- 
sure rises  from  the  4lftti?Ml>  tO  the  q«toIio 
IsTd,  actually  deoreaaee. 

Joseph  Eblangkb 
WAaHiMOTOM  TjHUMMMBt  Ifmoa  BoBion, 
Bv<  LouiBi  MOb 

TBB  nnT  OF  FRinUBK 

To  THK  Enrron  of  Screxci::  The  announce- 
ment that  the  French  Meteorological  Service 
haa,  beginniiig  January  1,  1917,  decided  to 
pdUiah  atmoapliarie  praeme  date  in  units  of 
force  instead  of  millimeters  as  heretofore, 
makes  it  necessaiy  once  more  to  call  attention 
to  the  fact  that  the  proper  unit  for  the  exprea- 
■km  of  pressuie  is  not  the  mUKbar  hut  the 
hUobar.  The  scientific  reasons  for  this  have 
been  friven  elsewhere  at  length.  Another  valid 
reason,  however,  may  be  now  mentioned. 

There  has  reeently  been  developed  a  new 
type  of  condensation  high-vacuum  pump.  I 
rt'fer  to  that  of  Professor  Langmuir.  Pres- 
sures as  low  as  10-^  bar  have  been  obtained; 
aakd  there  Is  Uttle  doubt  that  verj  bumIl  loiper 
pjsasmts  can  be  produced  by  oolding  tibe  bulb 
to  be  exliausted,  in  liquid  air,  80  as  to  decreaBe 
the  rate  at  which  gases  escape  from  the  walls. 

The  unit  bar  is  hen  used  (and  I  bsUefe  tiiis 
la  the  practise  of  the  General  Eleotric  Com- 
pany and  will  of  course  be  followed  by  physi- 
cists, chemists  and  others  working  on  allied 
problems)  in  its  right  senae^  namely,  the  ac- 
polerating  <broe  of  one  dfne  per  square  oenti- 
BMter.  This  Is  10^  mo^bar.  In  the  ease  el 


this  type  of  ptmip  we  have  a  ■  ri  -sure  of  KH* 
megabar  or  10"**  standard  atmosphere. 

The  millibar  then  in  daily  \ise  becomes  what 
itp«oper)yi%10^bar.  The  European  WesHhsr 
Ssvness  tiyini^  to  e^pcess  atono^hmtt  j^es- 
sure*  in  millibars  are  in  error,  and  the  OOWegt 
values  are  one  million  times  greater. 

Foftonatdj,  it  la  an  eei^  matter  to  diange 
aib  to  hh.  And  this  should  be  done  on  wSL 
taWps,  etOt*  published  by  European 

mete  r  !.M  ists.  Alexander  McAdik 

A  RELIEF  MAP  OP  THE  UNITED  STATES 

To  THB  EmroE  of  Science:  With  ref^^nce 
to  tiie  sogiBBtion  in  BoBROa  of  Havdi  9,  rela- 
tive  to  a  large  relief  nap  of  the  United  Btatss, 

may  I  be  allowed  to  state  that  this  is  a  matter 
which  I  often  discussed  with  the  late  E.  E. 
Howell,  who  at  one  time  had  it  under  serious 
emnidaentiottt  It  ms  then  my  yitm,  te 
wliich  T  still  adhere,  that  there  was  a  limit 
in  sire  fcr  such  object?,  beyond  which  nothinf? 
was  gained.  This  was  partictilarly  impreesed 
npoo  me  some  years  ago  while  itadytng  some 
of  the  mape  of  eelebrated  battlefields  in  Ger- 
man museums.  In  these  large  models,  details 
toward  the  center,  on  accoimt  oi  distance  from 
the  eye,  were  as  inoonspiotions  as  though  on. 
a  smaller  soale  and  closer  at  hand.  In  short, 
the  effect  of  the  cnlarge<I  map  was  wholly  lost 
owing  to  the  necessary  distance  of  the  ob- 
ssmr.  A  small  map  iMsr  at  hand  would  be 
much  less  expensive,  and  fully  as  satlafaetoiy. 

With  Dr.  Clarke's  remarks  in  ScrexcE  for 
March  23  I  fully  agre<i,  data  not  hptncr  at 
hand  for  auythiDg  but  the  most  general  topo- 
ffaidiio  features  ovor  a  large  portion  of  the 
area  of  the  Unitid  Stat«u  The  plan,  aa  it 
appeeie  to  ns^  is  wlwlly  impracticable. 

Qbvbuk  p.  MntaitiL 

tJ.  &  NanmMb  Uxmm, 


QUOTATIONS 
MUBAKCH  IN  MBDIGAL  KKOOLS 

An  important  report^  in  this  issue  of  The 
Journal  ^hows  that  of  the  twenty-six  founda- 

1  "Medical  K^aearcb  in  Ita  Belation  to  Medical 
BAodls*'*  A  Bspsrt  by  On.  ViedMle  &  hm, 
Bkiard  K.  Pesies  sad  W.  B.  Outam,  esmpsSlag 
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tiona  lor  medieal  research  in  this  countiT. 
seventeen,  or  nearly  two  thirds,  are  in  con- 
nection with  medical  schools.  The  report  also 
Sntimatei  fhat  tiie  **  gzwt  growdi  of  the  spirit 
of  roBooToh  in  this  country"  aocompanied 
"the  phenomenal  derclopment  which  medi- 
cine has  undergone  in  recent  jrears."  In  fact, 

growth  of  nedioal  xowweih  iiM  ben  in 
direct  proportion  to  Hie  inenaM  in  tiie  num- 
ber of  full-time,  salaried  profef»sor8  in  medical 
schools.  This  increase  has  been  influenced,  to 
a  certain  OEtent  at  least,  by  th«  inclusion  of 

poMOMton  of  fnll-time  teaehers  and  die 

conduct  of  rpsnrch  wnrk  as  one  of  the  ten 
requisites  in  the  ba«is-  on  which  the  Council 
on  Medical  Education  rated  medical  schools 
in  its  fint  pnidialied  elasrifioetion.  SinoefnU- 
tine  teaoliers  were  urged  chiefly  in  the  labo- 
ratory brandies,  the  development  of  research 
has  been  moat  rapid  in  that  dirision  of  the 
medical  schooL  Only  a  few  medical  colleges 
more  amply  financed  to  provide  full-time  pro- 
fessors in  clinical  departments  and,  tlicrcfor^, 
only  a  few  have  all  departments,  laboratory 
and  eBnies],  carrying  on  aetiTe  TCsearah. 
Willi  lafger  numbecs  of  fidl-tinie  dinical  pro- 
fessors medical  rwenrch  in  medical  schools 
will  attain  to  a  higher  degree  of  effideney  than 
is  possible  wliflve  that  wseavbh  fa  in  ^olalad 
laboratory  departments.  There  ean  not  &il  to 
be  better  results  where  all  (lopnrtments  of  the 
medical  school  are  interested  and  cooperating 
in  research,  since  then  any  department  has  the 
advantage  of  all  tiie  TCsouroes  of  tbe  medieal 
school;  any  discovery  may  be  triwl  out  under 
fidcqnate  facilities  and  safefruards  and  its  value 
established  or  disproved.  lu  fact,  a  modern 
medieal  sebool,  witii  its  skilled  fun^F;  with 
its  laboratories  tlwroptiily  equipped  for  med- 
ieal instmetion  and  research,  and  with  an 
abundance  and  variety  of  clinical  nint<>ri!il  at 

the  Comxnittee  on  Medical  Res<mrch  of  tbe  As«ocia- 
tton  of  Amerfaaik  Medical  OollegM,  read  at  tbe 

Anmifll  Meeting  in  Chicago,  Pebrunry  C,  1917. 

8<<£aMiitials  of  wa  AoMjptable  Medical  Col- 
Isge."  Report  of  the  OoaneD  on  lledleal  Sdeea- 
tton  to  the  Ilouse  of  Delegates  of  the  American 
Medii"*!  Association,  June  6,  1910,  The  Journal  of 
the  APtericQH  Medical  Attodation,  Jane  11,  1910, 
pamgyapb  IS  aod  p.  iSft,  psmipa^  6. 


its  command,  constitutes  the  ideal  arranga' 
ment  for  medieal  research.  On  the  other 
hand,  the  medical  school  can  not  reach  its 
highest  effieieni^  in  twarhing  vnleas  it  ia  pe^ 
meated  by  the  spirit  of  inrastigation  that  is 
engendered  by  research.  The  student  can  not 
fail  to  be  benefited.  He  appreciates  better  the 
importanoe  of  the  fnndamental  medical 
branches;  that  the  training  in  the  medieal 
school  merely  admits  him  to  the  field  of  medi- 
cine with  its  limitless  possibilities  for  useful- 
ness, and  that  his  future  success  di^iends  on 
investigation.  On  keen  oheerratioB,  on  aoenra^ 

of  judfnneut,  and  on  the  .'^kill  with  which  he 
applies  his  knowledge.  Graduates  of  me<lical 
schools  in  which  research  is  a  prominent  fea- 
ture of  the  work  wiH  be  better  aUe  than  thoee 
of  other  schools  to  cope  with  the  multiform 
problems  which  confront  the  modern  practi- 
tioner of  medicine. — Journal  of  the  American 
Mtdiedl  Auoeiatitm. 


MHamorphic  Geology.    By  C.  K.  Leith  and 
W.  J.  Mbao.  Heniy  Holt  &  Oo^  New  Yoric 

1915. 

3fMame«phiam  as  dsAned  by  tin  avflion  «BB> 
hiaoes  "  all  mtneralogi<^  chemical  and  physical 

chan^  in  rocks  subseqtient  to  their  primary 
.  oiystaUization  from  magma."  That  is,  it  in- 
efaadee  all  dianges  produced  by  weathering^  dis- 
integration, deooanpoaitien  uid  defHMntieB,  hy 
sedimentation  or  from  solution,  as  well  as 
those  pro<^sses  that  solidify  by  crystallization 
and  rearrangement,  and  thereby  fb«n  etyvtal- 
line  sehiats.  In  this  ssnss  all  vodu  except  tin- 
altered  ifnieous  rocks  are  metaniorpbic  rocks, 
namely,  soils,  sedimentary  strata,  and  crystal- 
line schists.  While  a  comprehensive  treatment 
of  an  manner  of  alterations  vducii  may  take 
place  in  rock  masses  is  the  logical  and  satis- 
factory method,  it  would  seem  advisable  to  em- 
ploy some  other  term  for  the  whole  process 
tiian  matamoiphisDi,  wfaicib  has  aovdvsd 
tiuov^  long  naage  a  man  lestiieted  sppliaa> 
tion. 

Naturally  the  subject  is  separated  into  two 
parts,  that  of  the  destruetive  alterati<ma»  and 
that  of  oonsfemotivs  ones^  whldi,  foBmring 
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Van  Hiae,  aw  dMigBftted  m  Jntenoiplde  and 
•xuunoipJiie. 

The  oldeot  of  the  book  i«  add  hy  flw  ca- 
tlion  to  I>e  tho  preMtttatimk  of  the  current 
knoxrled^  of  this  comprehensive  subject  in 
some  i>er8peotiTe  by  means  of  quantitative 
methods  of  comparison  and  (Ueenasion.  They 
say  "  It  is  not  a  hudbook  of  metamorphism  in 
which  one  may  expect  to  find  an  adcKiuato  de- 
scription of  metamorphic  details."  There  is 
no  description  of  a  metamorphic  rock  any- 
wben  in  it  It  is  evidently  piepttwd  for  ata- 
dpnts  who  have  a  knowledge  of  the  petrofirraphy 
of  all  kinds  of  rocks,  and  tlio  ability  to  deter- 
miiie  minerals  optically  and  chemically.  It  is, 
in  Im^  •  book  for  ad?«tMMd  woiken  in  pctvol- 
ogy  and  for  geologists  interested  in  the  broad 
problems  of  sedimentation  and  the  redistribu- 
tion of  mineral  matter  in  various  ways. 

The  aiithon  «ce  wiaUft  to  follow  Van  Him 
in  the  emphasis  he  phund  On  bit  fO-Olilled  aOMO 
of  katamorphism  and  anamorphism,  for,  as 
theiy  remark,  so  many  other  factors  than  d^th 
anter  into  the  prooeaaes  of  alteration  that  at 
any  depth,  or  at  A»  same  dejp^  at  different 
times,  tho  changes  may  be  in  opposite  dirco- 
tioos  for  different  kinds  of  rocks.  Or,  as  they 
hare  also  uxyiuawd  it»  "Depth  is  only  one  <d 
the  far t,,r4  dctcrraining  intensity  of  oondi- 
tions.  Igneous  intrusion,  mineral  and  chem- 
ical composition,  the  differential  stress  condi" 
tiOttS,  etc.,  all  play  thdr  partB." 

In  Part  1.  the  decomposition,  or  katamoqih'- 
i?m,  of  rocks  is  discussed  with  respect  to  sev- 
eral types  of  rocks  as  illustrated  by  specific  in- 
atanoes,  such  as  a  granite  from  Georgia,  and  a 
gabbro  or  diabasa  Amotbar  eauunple  is  the 
production  of  bauxite  from  n^^didite-syenite, 
which  is  called  an  "  acid  igneous  rock,"  and 
the  production  of  laterites  from  ''basic"  ig- 
vMm  rocka.  The  daooavoaitiona  of  ores  and 
of  aedimwitafy  locka  are  also  diaonaaed.  In 
each  case  the  mineral  and  chemical  changes, 
as  well  as  those  of  volume  and  density,  are 
oonaidered  in  general  terms.  This  is  followed 
bgr  a  ipaoalalivw  dinnaaion  of  the  probable  >»• 
diilribadon  of  llie  ooaatitnaots  of  the  average 
crystalline  and  igmcous  rock  dnrlTiu':  decompo- 
sition.  The  speculative  character  of  the  dis- 


cussion rests  upon  its  apparent  quantitative 
elements,  since  it  is  necessary  to  assume  defi- 
nite 4uantitat{i«  tafaiea  iae  hatom  eonoeming 
which  there  oan  be  no  definite  quantitative 
knowledge.  MoreoTor  the  pctrographical  basis 
of  the  discussion  is  open  to  serious  question  in 
that  it  assames  that  all  igneona  rocks  may  be 
eoibiaoed  under  the  terms  "  acid  "  and*' baai^" 
or  granites  and  basalts  (I),  and  that  estimates 
of  the  average  composition  of  these  have  defi- 
nite valu^  The  value  of  deductions  derived 
from  general  avengea  of  highly  oompkac  fac- 
to rs  Is  always  doubtful  for  the  reason  that  an 
average  is  too  often  a  graveyard  of  facts. 

Fart  II.  deals  with  the  construction  or  inte- 
grating  changes  in  rooks,  or  anamorphism.  It 
includes  cementation,  dynamic  metamorphism 
and  contact  or  thermal  metamorphism.  Vari- 
ous tgrpee  of  rocks  are  considered  wiUi  refer- 
enoe  to  tbneii  T>ooirihTo  modes  of  trans&mna* 
tion;  clays,  sands,  carbonates,  igneona  roolni* 
mineral  deposits  and  ores.  The  cl'^avfifre  nnd 
textures  of  the  crystalline  schists  are  discussed 
at  eonaideiable  length,  and  'die  diaonaaion 
doiaa  with  a  general  review  of  the  reanUa  of 
anamorphism  and  of  the  probable  processes, 
the  conclusions  being  of  special  int^est  and 
inqwrtanc^  but  too  coctonBiTe  to  be  dted  here. 

There  foUowa^  in  Fart  III.,  a  general  dis- 
cussion of  metamorphism  in  the  broad  sense  in 
which  the  authors  use  the  term,  which  is  made 
to  indude  a  discussion  of  the  origin  of  resid- 
ual clays  and  soilsb  glaeial  defositsb  trane* 
ported  clays  and  mud^  sands  and  sandstones, 
calcareous  sediments  and  crystalline  schists. 
In  the  case  of  the  schists  it  is  found  from  an 
inToetigatton  ct  obenioBl  date  that  ^dumical 
criteria  do  not  sati-sfuctorily  discriminate 
schists  of  sedimentary  and  igneous  origin." 
They  fail  in  l^ose  cases  where  other  criteria 
faiL  The  disooseioQ  also  oonsidera  ocean,  lake, 
fiver  and  underground  eolutions  as  by-'prod- 
nets  of  the  metamorphic  cj  cle,  and  tho  authors 
suggeft  that  the  metamorphic  cycle  be  made 
the  basis  iur  the  genetic  classification  of  com- 
mettdal  mineral  produota 

In  eondnding  the  disouaeion  they  say  that 
"  The  metamorphic  cycle  may  be  regarded  as 
indicative  of  a  great  pulsatioxial  alteration  of 
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runTMTtg  down  of  oiMCU  and  its  escape  from 
the  earth,"  and  they  remark  further  that  this 
view  of  the  significance  of  the  metamorphic 
«9«le  iBvohw  a  modlfiaBtioii  «f  Him 

prevalent  interpretation  of  Button's  law  of 
unifonnitarianism  in  that  while  the  same 
series  of  processes  are  operating  to-day  as  in 
the  past  they  CO  now  tsoikinir  <ni  difivcwit 
pwpodtkmi  and  dUtiibuttous  of  substanoes 
than  formerly,  wHfa  ooiiBsqnently  slii^dy  dif- 
ferent results. 

A  fourth  part  of  the  book  is  devoted  to  sug- 
gMtlioiii  aa  to  Uboratoiy  woric  in  nwtaniofph- 
ism,  which  by  reason  of  its  very  general  char- 
acter appears  to  have  been  prepared  as  sug- 
gestions for  instructors  of  laboratory  students 
nrtber  than  for  the  ttadenta  thsmselvea  The 
book  is  a  valuable  oontribution  to  the  broad 
geological  problems  connected  with  changes  of 
ail  kinds  which  take  place  in  rocks,  but  its 
tiHa  !•  wmnAMi  iBidiwdliig. 

X  P.  Lraw 

SPECIAL  ARTICLES 

A  PLAKT  M£MBRAN£  FOR  DBMONSTRATINO 
OtMOttt 

Thb  writer  has  noted  with  interest  tha-  the 
authors  of  recently  published  text-books  in 
botany  ore  'still  advocating  the  use  of  egg 
membranes  and  parchment  membranes  for  the 
demonstration  of  oonosis.  It  is  unfortunate 
that  botany  teachers  should  limit  themselves 
to  animal  membranes,  parchment  membranes, 
Or  eelloidiu  nieuibraiied  in  demouiitrating  to 
Students  this  very  important  phenomenon  in 
plant  physic'  ^  This  is  especially  true  when 
we  have  readily  available  a  natural  plant 
membrane  which  serves  the  purpose  admirably. 
I  refer  to  the  testa  of  the  lima  bean. 

Oeterhout^  has  suggested  tiie  use  of  the 
testa  of  flie  lima  bean  in  Bomo  osmosis  experi- 
ments of  rather  limited  visual  value.  In  the 
botanical  laboratories  of  Kansas  University 
Fkoteor  W.  O.  Staratt*  hae  tuad  thie  nuni* 

lOsterbmit,  W.  J.        "Bapsrimsnts  with 

Plants"  1906. 

a  Shall,  0.  Jl,  ^'Semipenneability  of  Seed 
Coats,'*  Bst.  (h9^  im*»  188,  IMS. 


bran*  in  Umi  tjppe  of  oimoiie  deaumaCtatioii 

providing  for  a  rise  of  the  more  reglcDr  dif* 

fusing  liquid  in  n  ??1ass  tube  of  narrow  diam- 
^er.  In  our  own  classes  we  have  found  the 
eocperfment  so  eitiaf aotory  lltat  tiio  method  is 
]i>  TO  ;  resented  in  detail. 

T'.v  I  d  ij.  =  before  the  ejqteriment  is  to  be  set 
up,  place  a  number  of  dean  lima  beana  aa 
clean  moist  paper  or  absorbent  ootton  ia  i 
glass  jar  and  eovw  with  a  glass  plate.  As 
germination  progresses  some  of  the  seed  coats 
•will  split  ahnc^t  i".^.  soon  as  swelling  begins. 
Others  will  stretch  greatly  without  splitting. 
Tb»  latter  will  beet  eem  lor  the  exptfiment 
It  is  also  important  to  discard  any  which  show 
signs  of  bacterial  or  mold  activity.   After  ^e- 
leoting  the  bean  to  be  used  carefully  split  the 
testes  thnragfa  the  mieropjrle  and  UUvm  and 
remove  the  two  halves.  Each  will  aiAia  M  an 
osmotic  membrane.    Soak  the  membranes  in 
water  for  a  few  minutes  to  remove  any 
tninldee.  WMi  ordinary  nanvw  rnhber  bandi 
fissten  the  membranes  tightly  over  the  smootik 
ends  of  two  cler.-.  ^rl  i  -  •,  ♦■ihes  with  inside  diam- 
eters of  4-7  mm.  Sugar  or  salt  solutions  may 
now  be  run  into  the  tubea  from  tiie  open  ends, 
uaiiv  a  wire  or  fine  glass  rod  to  direct  the 
flow.   The  tubes  should  be  filled  to  a  height  of 
two  or  Troro  inc'he>;  and  the  level  marked  with 
accuracy.    Be  careful  to  avoid  bubbles.  The 
tubes  may  now  be  supported  vertically  by  ring 
stands  with  the  bean  testa  in  contact  with 
water  in  a  glass  dish.    The  heiprht  of  the 
liquid  in  the  tube  will  rise  almost  immedi- 
ately and  will  oontinne  to  do  so  for  several 
days.   The  usual  variations  of  such  experi" 
ment3  as  to  the  lifpiids  uj^cd  may  be  aatisfso* 
torily  employed  with  this  membrane. 

The  writer  has  found  this  experiment  4ia 
most  simplo  of  the  osmosiB  dsnunatmtioaB  to 
set  up.  Five  minutes  is  adequate  with  the 
apparatus  at  hand.  With  ordinary  care  the 
results  are  satisfactoiy  in  nine  cases  out  of 
ten.  The  stndents  apprsdata  a  kbbI  plaal 
memlnane  to  illustrate  plant  osmosis.  It  ii 
advisable  if  time  permits  to  set  up  the  egg 
experiment  also  for  its  geueral  biologic  value. 

As  to  the  value  of  osmosis  demonstrations  in 
elemsDtsiy  aoOage  courses  in  botany,  we  nse 
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liMni  in  our  Lil  oratory  tO  t***y***t*f  differ- 
ences in  diffusibili'y  h-t^'^rv^n  f*Tyf;ta11oid  and 
colloid  solutions  in  stud^rLng  the  nature  ol 
protoplasm,  to  Aow  the  nwdiod  of  intniMW 
of  solvtioss  into  not  liairs,  and  to  fflnstrate 
a  factor  in  the  a?oent  of  sap  in  ptOTM.  The 
ejiperimentg  never  frrow  old  to  the  stodent  of 
inquiring  mind.  Qrvili*  Turkkb  Wilsoh 
TTni  viaai'i'i  cw  Onvonwan 


THE  AMERICAN  ASSOCIATION  FOR 
THE  ADVANCEMENT  OF 
8CISNCB1 

SECTION  D— ENOINBERTNQ 

Thb  first  session  was  held  in  the  moroing  of 
Thmsday,  Deesnber  E8,  In  tiw  engiiieeirijic  boOdr 
ing,  Columbia  University,  Vice-president  Dr.  Henry 
M.  Howe  in  tbe  ehair,  with  aa  atteodaaoe  of  about 
65.  It  urn  amwoBced  ttat  the  seetUwal  wmfttw 
had  recommended  for  election  to  the  general  com- 
mittee for  the  oiBee  of  vice-president,  Dr.  Henry  S. 
Drinker,  presidSBl  of  Lehigh  Universitj,  Boolk 
Bethlehem,  Pa.  Tho  f  oUowing  oflMM  WON  dlOtofl 
by  the  Section: 

Member  of  Council — Professor  F.  L.  Bishop,  of 
the  University  of  Pittsburgh. 

Mcmhcr  of  Gcnrral  Committee — ProfeSSOT  D.  D. 
Jackson,  of  Columbia  UniverHity. 

Jfemisr  of  SetUoMi  Co«mritfs»— Professor  A. 
£.  Burton,  of  tto  MoMMfaoMtti  laitttats  of  Tecb- 
noiogj. 

9ko  pM^fSBD  of  fho  OBssioDt  wliMh  wss  ^tavotad 

to  sanitary  onginccrinp,  was  aa  follows: 
The  Treatment  of  Public  Water  8it]fpUe»:  NiOH- 
B.  Bnx,  Ju, 

The  Ditpotal  of  Sewage  by  Dilution  in  Xew  TorTc 
Harbor  Waters:  D.  D.  Jaoksok  and  S.  H. 

Pars  Waltr  tmi  the  FoWio  SeaUkt  0mmtm  A. 

JOBIirsON. 

Beeent  Developtnenle  in  the  Deeiffn  of  Oarbage  Dit- 

petal  Pkmte:  Qustatb  B.  Tdska. 
Tlie  8tcH!i.^^fit>^  -'f  r.-jrtnr-ry  WluU§:  D,  D.  JaOI^ 

SON  and  A.  M.  JK'.SWEU.. 
fko  Jftoaftoo  regardtng  tiko  JfotO  Dwhuyo  «/ 

.^tfic  Forfc  Cify:  Kt^kpfr  Alliik. 

The  second  session  was  held  on  the  afternoon  of 
Ttondagr,  Soesnber  88,  in  llw  asMoiUy  Inn  of 
the  AutoiiioT.iile  Cluli  of  America,  under  the  joint 
anspiees  of  the  Society  for  the  Promotion  of  Engi- 
looring  Edueatioa,  the  Antomolillo  Ohd>  of  Ainflr< 

iea,  the  National  Highwuys  A!«sociatioil|  f]lO  No^ 

1  New  York,  JDeeember  ia-2»,  IBltL 


tional  Automobile  Chamber  of  Commeree,  end 
fioetioB  D,  Aaorisaa  Assosistion  for  tho  Advaaee- 
Mkof  astsDos.  lUi hhIod HOI  dofotsd  to  high- 
wi^  «i|^eering  education.  Mr.  William  O.  Wiley, 
tressurer  of  the  Society  for  the  Promotion  of  Engi- 
neering  Education,  was  in  the  chair.  The  attend- 
onoo  ma  abont  85. 
The  program  of  the  session  was  as  follows: 

The  Valuf  of  n  Training  in  the  Htmcmities  for 

Engineers:  I\£LS0N  P.  Lbwis. 

HlGBH. 

Education  in  wtginwring  should  be  pnmarily  a 
sTotanullo  eoMfoUoB  of  Iho  nlmil  abOlltes  of 
the  individual  stadonl^  and  should  be  concerned 
only  secondarily  with  acqrdring  knowledge  of  facts 
or  of  methods  of  using  them.  The  greatest  servieeo 
which  a  ooUsgo  msgr  udwtako  to  porfona  for  tto 
students  are: 

Pirrt:  To  develop  traits  and  habits  which  pro- 
doso  *  oioJttrtio  SMd  altraetive  personal  ad^ess. 

Second:  To  establish  a  habit  of  thinking  inde- 
pMidantly,  clearly,  aeeurataly,  usefully  and  pleas- 

Third:  To  rr;rr"in  thoroughly  gome  fundaaOBtol 
prineiples  of  seieaee  to  base  thoughts  upon. 

IVnirth:  To  onll  ibo  penoosil  IdeOb  oaA  monli 
of  a  student. 

OoUeges  of  engineering  commonly  attempt  to  im- 
part other  things,  which  the  student  is  not  VUtf 
to  assimilate,  namely: 

1.  Experience  and  judgment  in  the  appilicatioBO 
of  bcieutitic  principles  to  practical  problems. 

8.  Spodal  kaowledge,  eapoita—  or  spsed  in  oij 
particular  branch  of  scionco  or  art. 

8.  Equipment  of  knowledge  adequate  for  any  de- 
aond  irltiuNit  somo  laeooaio  of  ingssndty  or  adop- 
tlvo  aliility  on  tho  students'  jiart. 

Any  notable  impruvementa  in  the  functioning  of 
■a  engineering  college  will  depend  npons 

1.  Personality,  interest,  enthusiasm  oi  tto  tMeh* 
on  and  their  contact  with  the  students. 

2.  More  general  and  serious  study  of  edoeational 
^MiUeaio  by  teoskon  of  0i^[iB0«rlBf> 

3.  Greater  adaptability  of  tho  OdoeoWOMOl  ^pk 
tem  to  the  individual  studei^ 

GMtiduo  and  soggeitloas  ovo  mode  eoaesniiBf 
the  teaching  of  English  and  foreign  languages, 
specialised  or  professional  courses  and  mathe- 
matics. 

SssshHoI  Qualifications  of  Highwaj/  Engineers  for 
State,  Coumtg  oad  MmM§«A  Dtfortmmltt  B.  A. 
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J>«  Objects  of  the  EdvriTfir.-n^i  Campalffn  of  the 
Natitmal  Aviomobile  Chamber  of  Commeree: 

Eighmaif  R»gtnt$rkig  XlfloMvM  l»  the  FmrO^  Ymr 
of  Civil  Sugkiimimg  Com§e»r  EMmm  J. 

HUOBXS. 

Tba  dniADd  fM"  ddUed  highway  engioflot  ndM 

the  qaestion  whether  the  engineering  sciiool^  are 
providing  the  best  training  poMible  in  this  field; 
if  not,  sfaoald  the  aitaation  be  met  by:  (1)  Spe- 
cialized poflt-gradnato  vmmea;  or  (2)  by  spedal- 
izcd  undcr^aduate  coursea  iu  high^ray  engineer* 
iug;  or  (3)  by  offering  a  limited  amount  of  spe* 
•UUsed  Options  Ib  tito  ioilitih  year  t  Poat-gradnate 
work  following  a  good  coarse  in  fundamentals 
offers  a  aolution  for  thoee  few  men  who  ean  give  the 
adaHlonal  time  and  maamj,  hut  sNot  mf^lmuimg 
students  can  not  do  so,  and  thi-"  lim:^«  the  problem 
chiefly  to  the  four-year  courses.  In  the  past,  q>»- 
flialiaad  eonnwa  huf  been  oigwiSaad  to  meet  rind* 

lar  needs  iu  other  Cflds;  l>iit  experience  In  as  'hrd 
tniaiag  in  the  fondamentais  is  more  importaiLt 
thun  ipeeialiMd  ftniUfli.  Speeialiawl  four-year 
eourses  in  highway  engineering  may  make  the  stu- 
dents  more  sueoeaafal  for  a  few  years  after  gradu- 
ation,  but  the  aantownaei  of  such  training  is  likely 
to  limit  their  usefidneH  and  tbeir  opportunities. 
It  aiipciars  to  bo  po!«siblf>  to  provide  iu  a  well 
rounded  four-yeiir  piugram  the  fundamentals  of 
eivU  engiaeeiuig  asd  at  the  mom  tSme  to  offer 
small  groups  of  electives  in  several  of  the  nMMt 
important  Bpeeial  fields  of  civil  eugineoriog. 

The  Need  for  Highway  Engiaeering  Courset  in 

tie$:  T.  B,  Aoo. 

Limitations  of  Field  and  Laboratory  Worle  in 
Highvaay  Engineering  in  CivH  Engwuering  Cur- 
HmIo;  OL  a.  raiNWAir. 

Suhject*  recommended  for  Inclusion  in  CieQ  Bngi- 

■nccring  Courses  to  qvaUfij  Graduates  to  enter 
the  Field  of  Highway  Engineering:  Akthub  U. 
BMimwamn. 

Tbe  papers  and  discussion?  presented  at  this 
aeesion  will  be  published  in  fuU  in  the  BiUletin  of 
tbe  Soelety  for  tte  PromotloB  of  Wngtnwiitog  Bdn- 

cation. 

The  third  session  was  held  on  the  eveaisg  of 
Thursday,  Deeember  28,  in  the  Meemblj  hill  of 

Hm  Avtomobile  Club  of  America  under  the  joint 
au!»pieefl  of  the  Automobile  Club  of  America,  the 
National  Highways  Aiisociation,  the  Motor  Truck 
Qiib  of  the  National  Antomobile  Ghaiii* 

ber  of  Ooomeree,  the  CStisena'  Street  TrafBe  Oom- 


mltfee  of  Grea'rr  Vpvr  York,  and  Section  T),  Am?r- 
lean  Association  for  the  Advancement  of  Seiaaee, 
yie^presldeBt  Br.  Henry  X.  Howe  was  in  the 
chair.  This  session  was  devoted  to  highwij  '■l^* 
neering,  and  the  ettandenoe  wae  aboot  130. 
The  program  of  the  ibmImi  me  w  foDm: 

The  InferwIattoM  of  Seaport,  RaOroai  md  EX^ 

way  Terminals:  Calvin  Tomkinb. 

Highways  formerly  were  and  railroads  nam  an 
the  principal  land  faeton  in  traaeportatioeL 

Definition  of  port  terminal  service. 

Growing  importance  of  motor  trucks  and  higb- 
ways  as  feeders  to  railroads  and  wat«rways — aod 
for  short  hauls. 

Breakdown  of  transportation  at  city  terminals 
a  consequence  of  difficulty  in  adapting  and  ex{>aBd- 
lug  these  jjunnlitalf  to  fhswg^'g  eoDdWoBs. 

Noccesity  for  segregating  tennsnal  charges  from 
transportation  charges  in  order  to  obtain  revenoe 
to  #«flTMW  modern  tomlnals. 

Large  proportion  of  railroad  capital  onprofitablj 
invested  in  terminal  propertiaa  which  ahoold  bs 
made  imbUe  and  tategnfed  as  aJMimsltatti*  naBa 

Terminal  reorganization  iaMtMng  parity  of  op- 
portunity for  all  carriers  and  shippers  and  real- 
estate  owners,  interferes  with  vested  interests 
based  om  bad  terminal  praeHsss.  TiinHSHMiiBfi 
are  consequently  delayed. 

Sotary  Traffic,  AccomjimmeiUe  md  FoetOiliUet: 

Wn-ujoi  r.  Eno. 

In  1903  the  "rotary  system"  was  soggested  for 
Columbus  Circle  and  put  in  use  in  1905.  In  1907 
it  was  adopted  at  the  Are  de  Triompbe  in  Paris. 
Now  it  Is  In  aflsst  at  ail  dides  la  aU  eiUss  nhm 

there  is  any  iiitelli>;ent  attempt  to  regulate  trafflc 
The  "rotary  system"  could  be  made  to  replace 
the  "Ueeh  systeai**  at  afanple  latonselieBa  la  all 

cases  where  there  is  suiTicient  turning  space.  It 
haa  been  adopted  in  other  cities  bai  New  York  has 
so  far  fhiM  to  profit  by  it  Ba  «— oa 
Fifth  Avenue  would  largely  eliminate  bloekadea 
and  would  add  at  least  25  per  cent,  and  posxiblj 
as  much  as  50  per  cent,  to  the  traflSc  eapaei^  of 
the  street  A  fair  trial  could  be  made  aC  snah 
slight  cost  that  the  saving  In  one  day  by  its  opera- 
tion would  pay  for  tbe  triaL  It  should  therefore 
be  pat  iato  ettset  trtttMNil  miBoesHafjr  dslsj  aai 
the  "Oo  Oo"  semaphores  should  ba  dlspfliillBmrl 
as  they  are  worse  than  nothing. 

Eeeeni  lnv<i*tig<Uion*  of  Tractive  Eeeietanee  to 
Motor  Tradfes;  A.  E.  "Kunrnjur  and  & 

BCHUSIO. 

Printed  in  Soibnos,  April  «,  p.  341. 
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DononiAs. 

Tli0t«  are  Twrious  tjpes  of  goveniorti  available  of 
lAldt  mboat  M  ptr  ««it.  an  of     mMtagfl  tm- 

rietj.  The  constant  cagnio-speed  goWBOr  ties  up 
teoia  20  per  cent,  to  50  per  eant.  of  the  power 
MpMlty  «f  tiw  aogiaa  aad  twaiMew  both  gasoKM 
and  entitle  efficiency.  The  constant-vehicle-speed 
govenunr  regalat«e  only  the  Tebiele  speed  and  sao- 
xUaea  Hhe  engine  through  aOowbig  a  prohlblttrc 
speed  on  low  gears,  and  no  control  at  all  in  idling. 
It  is  shown  that  the  ide(U  governor  would  be  a 
eombination  of  tlM  eonstant-engine-speed  and  the 
eonstant-vehicle-speed  governors.  A  governor  of 
this  combination  ^pe  la  now  aTaUaUo  in  tbo  in- 
doatrj. 

Thb  governor  maj  b«  hmOlj  Smttbtd  aa  ft 

combination  of  tvro-speed  controls  operating  a 
single  centrifugal  unit  and  aetaiating  a  single 
valvo.  TUa  ia  •eeompliahed  tbxoni^  tite  anptef* 
Tncnt  of  two  spriugleas  pawl  clutches  qo  desired 
that  each  ma;  overrun  the  other.  Whether  the 
apoad  fMm  tiw  ogfao  or  from  tko  -vohldo  ia  tiia 
higher  speed,  that  spec'l  will  emgaio  tbo  oontrif- 
ugal  usit  aad  dOM  the  valve. 

By  tiw  nae  of  ttto  oombiiiation  tjpo  ^overuor, 
truck  efficiencies  have  been  largelj  increaseil,  and  A 
perfect  automatic  control  has  been  supplied. 

Faptora  controlling  Memrnvm  Overall  DtaMMSkHU 
of  Motor  Truck*:  Alhued  P.  Mascbt. 

Traffic  Cmttu  Analjifia:  Wiujau  H.  Connzll. 

Li  Older  to  work  out  a  suitable  highwaj  dedga, 
it  i?  necessary  to  make  a  study  of  the  traffic  con- 
ditions, and  upon  the  eolleotion  of  adequate  data 
aafl  ifa  ««mAi1  analTria  naf  bo  boMd:  <«)  fbo 
plan  of  a  highway  with  re8t)ect  to  its  lines,  grades, 
widths  and  location  of  roadways,  footways  and 
lawB  aioBs;  (b)  the  dosign  of  a  pafOnoBk  sorfaw 
and  liase  beet  suited  to  the  tralEc  requirements; 
(c)  an  estimate  of  tho  probablo  relation  between 
traiBc  eerviee  aad  mafaiteiiaaoo  eolts;  (d)  tiio 
fliiaraeter  and  time  of  cleaning  best  suited  to  the 
prevailing  types  of  traffic;  and  («)  the  pfayoieal 
regulation  oi!  tralMc  with  respect  to  the  direetioB  of 
fLamp  tirwings.  imir""g  areas,  safety  islandi  and 
aooes,  and  safety  and  regulating  signals. 

The  several  lines  of  investigation  which  are 
■oooMMiy  to  a  oonpiidMudvo  ttaJBa  atadr  maj  ba 
indicated  a."?  follows:  (a)  the  survey,  which  deter- 
mines  the  nature  of  the  existing  physical  and  other 
ooaditioiia  fwiliiendag  or  rdatiag  to  tho  tnffle; 
(6)  the  census,  which  records  the  quantity,  char- 
aeter  and  weight  of  traJQIc;  and  (o)  the  planning, 
fbnmgh  wbidi  tt  la  Mmclit  to  doMlop  »  man  oott- 


atotaat  Miatlon  bokwean  tnOe  reqirfwrnrnti  ood 

traffic  provision. 

In  most  traffic  census,  it  has  been  the  general 
proetioe  to  oooddor  "ton  of  tralBe  por  foot  irfda 
of  pavemc;it "  a  proper  unit.  It  would  seem 
that  the  most  logical  and  satisfactory  unit  of 
tnuBo  nuMMUonMBt  weald  be  the  "toa*nile"  or 
itb  multiples  p«r  foot  of  ouudaiam  teafeUod  iridfh 

of  pavement. 

The  Most  StUitfaotory  <md  Bconomieol  Faxement 
for  Parkwan  IMne$ :  SaiRJiL  WsniBr. 

Premit  Status  of  Preliminary  Location  and  Map- 
ping of  National  Highways  proposed  by  the  Na- 
tional Eigkwaf/t  AMooiatUm:  Obabub  Hshbt 

ftetfftb  FerfaWoM  of  PhyM  IVepirftor  tf  SoA 
fnm  One  Qwmrrp:  CwmuM  P.  Bmm, 

Bione  and  Concrete  Foundations  from  the  Stand- 
poimt  of  BffMamoif  amd  Eeonomjf:  Ombob  0. 

WaBBBf. 

The  words  iiiii  Bf  aad  Economy "  flOdi  In 

their  broadest  sense  mean  practically  the  same 
thing  and  the  euune  as  the  word  ' '  best, ' '  when  eon- 
spidered  in  Ha  broadaok  asMO  d  "all  tiilaga  eoo,- 

aiderod. ' ' 

There  is  no  one  "best"  for  all  oonditioos  aad 
•a  oagittoer  wbo  weald  gwMwnmmd  aaj  one  type  of 

pavement  surface  or  foundation  as  nnirersally  be?tt, 
would  be  like  an  architect  who  specified  one  class 
Of  buUding  natoiial  aa  boot  fer  an  bnlldiage,  i. 
a  "man  of  one  idea." 

In  determining  the  character  of  foundation  best 
loUed  for  any  partioolar  ease,  tiw  emlaow  or  load* 
builder  should  give  most  careful  consideration  to 
the  character  of  subsoil,  traffic,  wearing  surface  to 
be  laid  on  the  foimdation,  and  climatic  conditions. 

Block  pavements  of  all  kinds  should  be  almort 
universally  laid  on  concrete  foundations.  Mono- 
lithic bituminous  pavement  surfaces  depending  on 
otobUity  of  Ifeo  larflMe  aad  Io«fll  oondMoM  out* 
lined  above,  may  be  laid  on  eiftaor  lolled  Inehen 
stone  or  concrete  foundations. 

CSonerete  laehides  any  dense  eoraUoatioB  of  min- 
eral ajigrcgates  in  which  the  coarser  sizes  pre- 
dominate artificially  boond  together  with  either 
Porflaad,  tdtaulDoai^  or  any  otber  type  of  oenient. 

Generally  ipeeldiig,  broken-stone  foundation  is 
adapted  for  cases  where  the  railed  subgrado  i.s  of 
a  character  of  material  which  can  bo  solidly  com- 
pressed. It  has  been  fooad  tiiat  sand  provides  * 
good  sub-base  provided  the  sand  is  sprinkled  dur- 
ing the  rolling  of  the  broken  stone,  thus  providing 
A  nib4Mse  eendilieii  like  damp  sead  on  tte  beMk. 
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Concrete  foandations  shoald  be  used  on  weak  m\h- 
soil  of  daj,  etc.  Portland  eemeot  isoBcrote  Toada 
•ad  foudatiOM  «iMk»  «aiaiii^  «orrnqwmdi»f 
eraekB  in  the  pavement  surfncf*.  -nhich  in  retarded 
by  the  use  Oif  either  broken  Bto&«  or  bitaminotu 
eaaerate  foondatioB.  BitnmliiOM  pwi— it  earfaeee 

BTP  ijinre  liable  to  creep  on  Portland  eomrnt  ron- 

Crete  than  on  broken  atone  or  bitandiious  oooerete 
tombMmm,  m  fa  Iht  bttar  omh  4ka  tofftMa  nA 

foundation  are  flnnlj  united  to  each  other.  Port* 
laiid  eement  concrete  foundations  should  be  OMd 
where  a  maximum  rigidity  is  essentiaL 

Tt»t$Kt  Mt^uM  of  BitiminovM  Swrfaoe*  on  Gravel 

Prevost  Hubbabd. 

fropoTtioHi  of  Ingredients  of  Situmimme  MorUure 

Umd  for  FOUn:  PHnur  P.  Shakpuw. 

BUnttfaUW  ttOrten  UMd  for  fillerB  in  block 
pavements  have  been  used  in  the  Unite<l  States  of 
America  siucc  1D13.  These  fillers  ooaaLit  of  mLx- 
tnne  of  coal  tar  pitch  and  sand,  or  sqihaH  ttd 
sand.  Specifications  for  both  kinds  were  adopted 
at  the  1916  meeting  of  the  American  Society  of 
Hnsldpal  ImproremeBls. 

These  bitnminons  mortars  are  particularly  well 
adapted  for  use  in  filling  the  joints  of  stone  block| 
Mek,  lag  woofl  Uodk  and  Dnru  p«<v«iBeiiila.  Ob- 
ecrvation  shows  that  tho  n<iphalt-sand  mastic  does 
not  fill  the  joints  as  well  as  the  pjtdiaaiid  mortar, 
ovrfng  to  fb«  Uglier  melting  polaik  of  fbe  former 
and  its  lower  adhesive  value. 

Summary.— T\wsc  bitnminons  raort-ir  fiHors  that 
hare  given  trouble  to  date  liave  done  so  because 
not  ioffldeiit  gaad  was  originaBy  mfand  uMi  IJio 
bitumen.  A  fine  sand  give?  much  better  results 
than  a  coarse  sand,  and  more  of  it  can  be  intro- 
Aneaa  In  tho  naatle.  By  property  iMttaff  and  ap* 
plyinp,  a  mastic  with  equal  parts,  bv  volume,  of 
aand  and  bitumen  can  be  forced  into  the  joints  of 
Ueek  p«?mi«iits.  For  tpeelal  oonSttioBs,  speeUil 
grades  of  bitumens  must  be  useJ.  Hand  mixing 
is  cheaper  than  machine  mixing,  and  as  good.  The 
pouring  meOod  aiboald  be  entirely  dispeaaed  nith 
and  the  flndtliig  Md  cqimigMifaig  method  enbetl- 
tuted. 

Present  SUOm  of  Physieal  Tests  for  QrmiU 
Bloeks:  a  0.  FouiOOK. 

This  paper  gives  the  progress  made  in  teats  of 
granite  for  paving  blocks  aniS  review.-;  the  changes 
made  in  such  tests  in  standard  speciUcatiuus  which 
hftve  been  ia  vny  gHianl  oso. 

Even  the  lateit  teito  ate  fax  ften  ideal,  as  the 


conditions  which  prevail  in  the  tetts  do  not  ap- 
proximate those  which  exist  in  actual  traffic  on  the 

Engin'^ers  are  now  stTi'lrirp  this  qncfttnn  and 
andopbtedly  will  work  out  some  tests  which  will 
BMn  aea*^  eoatam  to  tiba  near  aad  tear  «f  the 
tri'Ti.  oa  the  fiaalla  hleak  paMaianla  la  the 

street. 

The  aarflea  tiat  a*  fha  fMMBl  tfaae  ia  Oa  onlj 
iaia  Mid  laHahla  laaL 

Joint  FiUcrs  for  OrmU*  Xiaot  BaaaaMal*.*  Bb> 

MAN  H.  SCUMIDT. 

la  this  paper  the  developmaot  of  the  granite 
block  pavement  is  traced  from  the  finfe  giaaila 
pavement  laid  which  resembles  our  modem  granite 
pavement,  up  to  the  present  highly  improved  gran- 
ite pavement,  ee  laid  in  oor  large  cities. 

A  detailed  statement  of  the  requirements  of  ideal 
joint  fiUert  is  given,  foUowed  by  a  diaconioii  of 
the  wlooB  jolat  fiUeie  aaed  aad  avaOahle.  la  ttla 

discussion  the  defects  in  each  are  pointed  out,  and 
the  writer  suggests  what  in  his  estimation  would 
be  aa  ideal  Joiat  filler. 

There  is  also  a  brief  discussion  of  methods  f  or 
ap^yiag  joiat  fiUer,  aad  aientian  is  made  of  the 
ehaxaeler  of  the  eadiloa  eonrse  irideh  will  give  best 
results. 

The  writer's  conclusion  is  that  with  slij^ht 
changes  in  the  methods  of  work  and  improvemeut 
la  the  eharactoir  of  joint  flQarp  gnaita  paMMBt 
win  have  reached  the  hij^aat  State  ot  difelopaaeBi 

of  which  it  in  capable. 

The  Beai  Sources  of  Trouble  in  Brick  Fmementa: 

The  most  common  imperfections  in  brick  j>ave- 
meats  are  caused  by  non-enforcement  of  adequate 
specifications  reflecting  the  beat  proeedoro  of  mod- 

is  not  poesible  of  attainment  under  some  specifl- 
eationa  in  force  which  are  indefinitely  worded  and 
laeompletsw    "Wsm  impeffsefeloae  ase  eaaaad  Iqr 

brick  of  poor  quality.  The  American  Society  for 
Testing  Materials  has  adopted  procedures  which, 
if  followed,  insure  securing  the  required  degree  of 
qadily  ia  the  htiek.  UfaaeBtMe  eaaatnalieai, 
while  not  a  panacea  for  all  brick  pftvcment 
troobles,  eliminates  the  hazards  of  a  faultily  pre- 
pared Had  eothioa  aad  afforda  a  large  meaame  ef 
proteetlon  agalaife  most  hridk  paTMaeal  impiafae 

A.  H.  BlanchasOj 
4boreleef 

(To  Vs  oeneliidtd} 


Digitized  by  Google 


SCIENCE 


FRiDAY,  ApaiL  27,  1917 


Th§  AmaHoam  JuoehUim  for  tlk«  A^hame$^ 
mmt  of  8«lmee:— 

]?er$on<tHiy  m  Kevnlrd  hy  the  Content  of 
ImagcM ;  I^&ofe&sou,  Liluen  J.  Maktih.  . . .  393 

The  /wd«*tnViF  Fellowships  of  the  Mdhm  In- 


stitute: De.  B.  ¥.  Bacon   309 

Scientific  Events: — 
Grants  for  Scientific  and  Indmttrial  Meeearoh 
in  Mngkmd;  Tte  C^Mral  VMKori  Bcmd  of 
fJte  ComM  of  2r«MdfMl  D^m  40S 

Bdmm>  yotm  and  Vom  406 

Uoivertity  and  Educationai  New*   407 

Diomukm  «md  €orrupondence : — 

A  Tiahle  Tfn-vf<r-n!d  Cidtvre  nf  B<i<'i!h:.<t 
paratypkotus  beta:  Db.  M.  W.  Lyon,  Jk.  A 
Mofkod  for  KUUog  rwtlM.*  Nnraotr 
M  nuft   4M 

iwm  Jambs  Bnom  Bbaw   409 

BtoM  ArUdM:^ 

InhrriUmco  of  OU  kt  Cotton:  15.  P.  Huv- 

BKBT   411 


The  Amrri^ftn  AssociaHom  for  ik$  AdOOMO- 
ment  of  Science: — 

BoettoH  D~~MedUM(eail  Setettee  and  Sngi- 
nooHiog:  FUtomok  A.  H.  Bmncbmv  ....  411 


jr<mife«  of  the  Counctt    416 

Finmicial  Eeport  of  the  Fermment  Becre- 
tort  <tt6 

UBS.  lat«nd»d  for  pnhllratlon  antl  li<x  i- ■  ndeJ  for 


nrte*  aiiaald  bt  Mnt  t«  PrafaMar  J.  UaHmm  CirttoU,  aairiwik* 


PERSONALITY  AS  REVEALED  BY  XH8 
CONTBNT  OP  IMAQBBi 

Gbab&oter  study  and  llie  imreitigatiim 

of  personality  have  recently  assumed,  on 
account  of  the  present  tendency  to  apply 
psychology,  a  psychological  importance 
th«y  did  not  formerly  poMMS^  and  aince  it 
baa  given  rioe  to  a  general  intweat  in  any 
work  looking  towards  the  pooribility  of 
getting  additional  information  regarding 
the  individual  consciousness,  it  has  seemed 
to  me  I  could  not  do  better  to-day  than  to 
onflina  the  leanllB  of  an  inveatigation 
whieh  I  have  mada  to  aawirtein  niiether  it 
is  possible  through  the  examination  of  the 
content  of  an  individual's  images  to  ob- 
tain an  insight  into  the  predominating  fea- 
tures of  his  personality,  that  is,  the  psychi- 
eal  and  pbyaleal  aetinitiea  whieii  duurMtor* 
ize  and  distinguish  him  from  others. 

The  experiments  were  made  with  20  per- 
sons, largely  professors  and  students  con- 
nected with  the  Stanford  University.  In 
lialf  of  theaa  ezparimenta  (8.)  tlie  ohairv- 
era  allowed  Tiaoal  imagea  to  ailN  of  Hiem^ 
aetvea  and  in  the  other  half  (V.)  Iliej 
aroused  them.  It  is  scarcely  necessary  to 
add  that  the  experiments  were  "unvnstont' 
lich." 

The  moat  important  laet  that  eomaa  out 
in  fnaminhig  the  tahnlated  reaalti  and 
what  traa  given  to  protocol  is  that  visual 

imafjes  reveal  the  mental  and  vh^fftrral 
peculiarities  and  preferonces  of  m  indi- 
vidual. 

Is  what  foDowi,  I  aSaJl  taks  vp  in  detail  tbe  »• 
•nlti  of  iMit  3  olMirvMt^  to  ihow  thai  tht  data  oib> 

1  ArfrJrris  of  thc  Tioe-presidcnt  and  chairnian 
of  Section  H,  Aatbxop<doig7  and  Pqrdudogj,  Aaoer- 

K«w  Tark  m&oOagi  Unimmljiir,  laiff, 
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tained  revivals  the  ohfervcr's  p<*rsoTialUy,  that  is, 
hiB  mental  and  physieal  activitieti  aa  ahown.  bj 
vHwt  baa  ham  itatod  eooMRiiDg  Um  in  "Who't 
Who  in  America"  (W.),  "Amcrionn  Men  of  Sci- 
ence" (C.)>  Ilia  general  reputation  in  the  univer- 
ri/tf  coamnBi^,  the  opinton  Owt  Ua  Intlmata 

friends  have  of  him,  hit  ovra  knowledge  of  him, 
and  hj  what  he  himself  aaid  at  the  dose  of  the 
«zp«rim«ats  when  quflaUeodd  regarding  the  per- 
sonalitj-revealing  power  of  the  aontont  cf  flw 
images  he  had  reported. 

The  lint  individual  remits  to  whieh  I  nUk  to 
direct  especial  attention  are  those  obtained  with 
R. — (CW.) — profemor  of  olcrtrical  engineering  at 
Stanford  U  niversity,  formerly  at  CornelL  Born 
in  1866.  Baa  aot  temniM  is  Enope.  At  flM  ttne 
of  the  pxp<?riment9  was  preparing  for  a  demonstra- 
tion and  discussion  at  the  approaching  summer 
mooHnff  of  tiio  AmevieaiL  Awoolitlom  tot  flM  Ad* 
Taneement  of  Science  of  tho  laaidattoB  of  abetrio 
conents  at  high  ToltagSi 

inagai  for  the  moat  part  aa  TBgarila  fi» 

qiienry  follow  tho  gonoral  time  law.  Tho  interest- 
ing peculiarities  to  note  are  that  the  willed  imagea 
have,  more  frequently  than  the  apontaiieoaa,  bb 
IflUlgiliati^  character,  and  that  the  future  gives 
more  imagee  in  the  case  of  willed  images  than  of 
spontaneous.  That  is,  the  imagination  images  ara 
concerned  tritli  the  fatnre;  ttaj  havo  ft  awfttiw 
rather  than  a  rominiseent  character  and  have  more 
largely  to  do  with  electrical  work.  The  differ«iGe 
fn  eoBtaat  botwaon  th«  apontaiieaiia  and  irilM 
itnapcs  of  B.  is  iluf>  doubtless  to  the  course  of 
training  aa  regards  the  putting  aside  of  his  elee- 
triflal  and,  iadeodt  of  all  work  of  aa  in^oottvo  ehar* 
acter  during  the  hotir»  dovoted  to  rest,  which  he 
has  been  obliged  to  give  himaelf  in  ordar  to  re> 
store  aad  phwbttb  Ua  haalth. 

B.'a  iaaages  are  connected  with  the  east,  where 
he  has  engaged  in  olnctrlcal  work,  with  Stanford 
Uuiveraity,  especiallj  bis  laboratory  and  home, 
Witt  the  PatUBnapPaoUle  Bxpoaitloii  in  flam  Fvaa- 
eisco,  with  Owlmis  Valley  and  I>a  Jolta,  where  he 
watebed  the  construction  of  the  Loa  Angeles 
Agoatie  Powor  I'roject  aa  eonstiltnig  aleetiloal 
anglM6r»  aad  with  places  where  he  has  i^'ono  OA 
pleasure  excursions  in  his  autoinobilo,  a,s,  for  ex- 
ample, a  series  of  views  on  a  drive  from  San  Pran- 
fltaao  and  Baa  Joet  to  Stanford. 

People,  interiors  (his  own  laboratory,  particu- 
larly), electrical  inatnmients  and  machinery,  auto- 
BiobDait  daetrfo  eata  aad  laadaeapaa,  especially 
tho  aeenes  along  a  country  road,  are  evidently  of 
tlM  gmtwt  iatarsat  to  B.  It  ia  aotieaablo  that 


when  he  uses  his  will,  not  people  or  landscapes  are 
the  image-proiiucera,  but  his  work  as  an  electrician, 
OtB  UnptvmmnA  adaptatloB  of  cloatrieal  in* 
ntnimcnts  and  machinerr  that  he  ccmtemplates 
taking  up  in  the  near  future  in  getting  ready  for 
uw  asBanBsraBon  jvac  MoniioaoB. 

Thronjjh  curtailed  snmnmrv  just  given  of  th.^ 
content  of  B 's  images  I  am  able  to  give  but  a  very 
general  idea  of  the  fafttnaaUaa  aoawyad  tknagh 
them  regardiii;^  his  mental  and  physical  activities. 
Tho  results,  bowovor,  obtained  with  him  and  with 
the  other  ohaarreri  do  alwur  ttafe  tkroo^  niiag  the 
image  method  one  ia  aUe  to  Obtain  very  detailed 
information  regarding  ft  panon'a  individual  po* 
culiarities. 

W. — Major  in  history,  Stanford  UnlvoraSty. 
Born  1890  in  Los  Angeles,  where  his  family  has 
dnee  lived.  Captain  of  the  baseball  team.  Vis- 
ited Japan  and  JbwaUaa  lataadt  irftii  tho  toMn 
in  1913.  The  oxperimeata  wtn  Bado  dvinj^  tta 
baseball  training  season. 

W.'a  apontaaeoiia  images  are  largely  eeaflned  to 
the  {iresent  and  to  Stanford  University.  Those 
that  are  willed  also  ineludo  images  of  the  trip  he 
made  with  tho  teasu  Hia  Btaaford  Images  show 
that  h\s  tliought  is  taken  up  with  the  men  of  the 
baeebaJl  team,  the  athletic  field,  the  training 
house,  and  with  other  places  and  tiuugs  connected 
with  the  ptajiag  of  baaeboW.  The  imagee  ^^fa^ 
without  doubt,  a  true  plcttire  of  th"  life  of  a  col- 
lege student  devoted  to  athletics.  It  is  said  this 
obearver  baa  been  tempted  to  give  op  the  idea  he 

formerly  had  of  no'mf;  into  scientific  farming  and 
has  even  seriously  considered  devoting  himn^if  to 
prctf eaaional  baaebolL  One  la  made  to  naliao  maco 
fully  in  examining  these  images  how  coUoge  ath* 
loties  may  largely  absorb  a  student's  thought  aad 
beeome,  aa  in  this  ease,  a  menace  as  far  aa  tho 
particular  student  is  coneomad  to  tha  OODagO  tlaelf 
aa  an  intelleetvnl  i-enfer. 

FF. — Bora  in  i'alo  Alto  in  1901  and  has  lived 
then  oontlBnoaBl^,  oiaqit  fer  a  year  and  a  half 
Bpent  in  the  eastern  part  of  the  Tnited  States  and 
the  eleven  sommsrs  of  perhaps  four  weeks  each, 
apeat  at  Oannd,  aad  the  four  annunan  of  olfht 
weeks  each  at  Tahoe.  Up  to  within  a  year  or  so 
she  studied  at  home,  but  is  now  ia  a  private  school 

Aa  to  time,  FF.  *n  images  f  <dlow  tiie  law,  exeept 
that  their  number  is  greater  in  1909-07  than  ia 
1911-10.  This  is  probably  due  to  the  fact  that  a 
year  and  a  half  of  this  time  was  spent  in  the 
eaatem  part  of  tho  TTalted  Btolaa^  for  tha  major- 
itj  of  the  images  of  this  period  axe  reproductioaa 
of  oeenrraBeea  eoaaeeted  with  thia  eaatoia  viai^ 
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A»  to  location,  TF.'a  unages  have  to  do  with 
PitolHo  (her  kom^Mhodt «!«.)» fheplaeaiiilMiv 

her  TOmmers  hnvp  hppn  Inrp^lv  spent  (Oarmpl  and 
Talio«)  and  with  the  experiences,  as  was  aaid,  of 
tte  jmr  tad  m  balf  TMUsnoe  In  Am  aast  TIm 

year  in  the  east,  considering  the  time  involved, 
ha*  a  reij  much  greater  ixnage-prodocinc  power 
flitti  hai  bar  own  lumM  In  P»Io  Alto.  The  now 
is  true  of  her  life  at  Cannel  and  Lake  Tahoe,  the 
last  fnnuifaing  more  images  than  d(m  Carmeli 
iHwrs  she  spent  more  time  and  the  time  was  more 
di^buted.  The  importance  of  fimliflB  pariodl 
in  tht»  intellectual  life  clearly  comps  out  here,  as 
well  as  in  case  oi  somo  of  the  other  reagents. 

I  faspeet  the  ptoann^glTliig  power  of  an  image 
oftpn  dctprminps  its  arousal  in  FP.  'a  cnsp.  At 
any  rate,  no  image  of  her  e^»erienees  at  Oarmel  in 
1908,  wb«B  Aa  lud  searlet  fev«r  and  aoffarad  • 

great  deal,  aroM?,  and  moreovpr,  every  one  of  her 
images  has  an  agreeable  content  and  she  showed 
much  pleasure  in  d«MfIblng  them.  Not  only  pleM* 
mc,  Imt  tba  dbwimh  of  an  operiaMO  ia  also,  doobfe* 
less,  an  important  factor  as  regard?  its  htSag 
imaged.  Thia  eiplaina  probably  why  FP.  rapro- 
dnflfli  In  Imt  fanagM  ao  rardy  tlie  nanbon  of  liar 
own  family,  to  whom  she  is  devoted.  One  must 
not,  howpTpr,  ovpr  pnii)liasi7.c  plcasurp  and  interest 
as  image-producing  factors  in  her  caae,  for  the  re- 

■ilta  abofir  afhar  faetora  oftaa  aatar  in  aod  aootNil 

their  arifinp;.  For  example,  FP.  went  to  the  Fx- 
poattion  two  dajrs  daring  the  time  the  experiments 
vara  being  aarriad  on  and  waa  greatly  ^taraatad 
and  took  muab  piaaania  in  what  she  had  seen,  but 

the  fifteen  imapps  reeorded  after  Tier  return  from 
the  Exposition  do  not  reproduce  wliat  she  saw 
tbani 

FF. 's  predominating  interests  are  evidently 
those  enumerated  by  her  mother,  before  she  knew 
Oa  aiitrlbiuUatt  of  hm  faMfaa-^Talioe,  Carmel, 
paople,  school,  botaaa,  in  l!aet,  all  anfanala,  plants, 
especially  flo-wers,  water  and  landscapes.  Some  of 
the  images  classed  under  people  bad  a  landacapa 
baa^Toond  ar  waira  aeeMnpaDled  by  aaalbar  inuga* 
aroosing  snbjeet  such  as  an  animal;  ft  panott,  for 
example,  wa«  on  horseback,  or  a  dog  or  eat  wns 
with  a  person,  but  such  inAges  as  to  content  have 
baan  elaaaafl  nndar  paopb,  beeanaa  It  naa  qalta  avl- 
dent  that  the  person  or  persona  were  the  real  cen- 
ters of  interest.  That  FF.  is  a  close  observer,  as 
ber  moth^  says,  is  aridant  f^om  tiia  praaeaoa  of 
dalaila  in  ber  images  which  moat  paraoDt  mnild 
not  hare  noticed  in  examining  the  particular  ob- 
ject TiflnaUxed,  as  for  example,  the  way  in  which 


the  sunlight  fell  upon  certain  parts  ot  a  dreiM, 
was  tapfOdneed  in  them. 

A  comparison  of  FF.  's  images  with  those  of  her 
brother  UP.  shows  that  her  visualisations  are  muoh 
mora  personal  and  in  geoeral  lees  valuable  as  la- 
gards  content.  LF.  for  examjile  visualized  Lake 
Michigan,  an  aeroplane  at  the  Exposition,  the 
plaina  in  ffvw  Hezteo,  aeaaea  daaeribad  in  a  book 
on  the  south  polo,  speed  boats  at  the  Exposition, 
views  of  Pittsburgh,  a  gladar,  piefeaia  of  Whistler, 
barbor  at  Sandusky,  etc.  FP.  Oertrada  Jones  oa 
her  wheel,  Mrs.  Jordan  at  a  jncturc.  Dr.  Lane  shoot- 
ing at  little  cans,  Mrs.  Ely  with  a  rose  in  her  hair 
aiugiitg,  etc.  As  FF.  is  aa  iuttiUigent  girl,  it  is 
probable  that  the  unimportant  contant  of  bar 
images  is  due  to  her  secluded  education  and  tba 
greater  emphasis  laid  by  those  who  have  had  to  do 
with  it  on  the  lees  important  matters  of  life. 
■What  is  true  of  the  content  of  FF.  'a  images  is  also 
true  of  the  images  of  the  other  girls  who  took  part 
in  tba  aaperifliaata. 

The  result.s  with  FF.  show  very  clearly  the  diag- 
nostio  significance  of  these  eajjerimeats  from  an 
adneational  atandpolBt,  FP.'k  mother,  with  whmn 
T  .studied  the  results,  I  found  later,  liad  made  an 
application  of  what  she  had  learned.  FF.  'a  read- 
ing had  baen.  altered  and  family  diseuiwioas  were 
now  mora  ottaii  aoanaetod  iiitt  aattaia  «f  vaild 
intereet. 

The  results  alao  show  that  visual  imagei 
reveal  the  attitude  of  an  individual  as  re- 
gards the  world  around  kirn.  The  activities 
pictured  in  the  image  and  the  observer's 
rdatioii  4o  aaeli  aetiTitios  show  whethtr  He 
is  a  participator,  an  actor  in  the  sc^,  or 
only  an  observer  of  it,  that  is,  whether  an 
objpptivp  or  gabjective  attitude  of  mind 
marks  him. 

Before  leaving  the  discussion  of  the  gen- 
eral faete  it  ought  to  be  said,  perbapa,  that 
the  results  do  not  show  thait  ft  atndy  of  « 
person's  visual  images  alone,  even  where 
such  images  are  very  strong  and  detailed, 
will  completely  represent  his  personality. 
To  obtain  soeh  a  repreaentatioii,  as  well  as 
to  determine  die  kws  of  tiiought  in  gok* 
eral»  not  only  must  the  content  of  Other 
imapres,  as  the  tactDe,  auditory  and  Icinef^- 
thetic,  be  studied  in  themselves  and  in  a 
comparative  way  but  the  relative  signif- 
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ieaaoe  of  each  kind  of  imagery  in  the  ob- 
aeirer'a  life  should  ha  inwatigated.  Hia 

imaireless  thought  ahould  also  be  exam- 
ined. Taine,  in  sayinp  tliat  the  laws  of 
thought  can  be  determined  by  studying 
images,  was  only  correct  in  the  main. 
There  is,  as  I  have  previously  shown, 
iome  of  our  thinking  which  ia  not  MprO' 
aentad  hy  images,  even  in  aaae  of  those  hav- 
inpf  a  strong  visual  memory  which  is  actu- 
ally measurable  and  this  unanschaulich 
residue  must  not,  of  course,  be  neglected 
in  a  complete  investigation  of  peEraonalitj. 

Where  an  obwxrer  doea  not  have  viaoal 
unagaa  oUwr  imagca  aonld  doubtless  be 
similarly  employed,  T>iit  where  he  haa 
fairly  strong  visual  images  their  use  is  to 
be  preferred,  in  that  an  observer  is  iu- 
■tniatod  to  exawine  a  thing  having  a  real' 
iij  and  objeetivity  eompanbia  with  that  of 
a  pontive  and  negative  aftw-image,  where 
the  possi])ility  of  measurement  is  univer- 
sally admitted.  What  I  mean  to  say  is 
that  in  e:^mining  visual  images  a  reagent's 
ohaerving  poweia  are  called  into  play  aa 
they  would  be  in  making  a  atn^  of  a 
sensory  object  and  the  demanda  made  npon 
his  introspective  powers  are  therefore  much 
less  than  in  examiaiug  other  images  and 
imageless  thinking. 

The  results  of  another  aeriee  of  ezperi- 
menta  where  the  obaerver  wag  inatroeted 
to  aronae,  reapeotivdy,  let  ariae,  a  feeling 
image  or  ezpeiiaice,  showed  that  not  alone 
the  sensory  image,  but  also  the  feeling 
image  or  experience  method,  should  be  em- 
ployed, as  in  some  observers  emotion  plays 
ao  important  a  rMo  aa  even,  for  example, 
to  tranafcttm  major  image  eenten  into 
minor  and  viee  vena.  Not  alone  aa  a  nat- 
ter of  confirmation  and  snpplemen^totion 
should  the  feeling  image  method  be  ii«?ed, 
but  to  obtain  iufonuation  concerning  the 
energizing  and  non-energizing  effect  of  emo- 
tion aa  regard  tMniring  snd  aeting. 


Supplementation  and  modification  of  the 
aariea  jnat  oufUnad  would  be  deairabla  ai^ 

for  example,  the  cAeet  on  imagery  of  shift- 
ing the  environment  systematically,  or, 
again,  experiments  in  which  the  experi- 
menter suggeiited  the  snbjeeta  of  the  images 
would  be  useful  in  showing  the  initiative 
imaging  and  thinking  power  of  an  ob- 
mmt.  In  r^MUng  a  piaea  of  poaCiy  or 
prose,  one  ia  often  able  to  repnaant  iriiat 
is  presented,  bnt  is  painfully  aware  that 
he  has  not  suiBcient  intellectual  initiative 
power  in  the  particular  direction  to  have 
had  the  imagea  and  ideaa  aiiae  spontane- 
onalj. 

The  tabulationa  ahow  further  that 

Memory  images  predomtiMila  «»  the 
ifisualization  of  the  ohscri'erft. 

Certain  subjects  are  more  Ukchj  to  he 
reproduced  in  the  form  of  imagination 
images  by  some  observers  than  others. 

MemoTjf  imagei  are  icniaHy  dofiMUdy 
loeattd  a§  to  th*  Hm  of  the  oorrttponduiQ 
os^^ortonco* 

Tlie  shorter  ih-e  time  since  an  experi- 
ence occurred,  the  greater  the  probabHiiy 
of  its  being  vtsnalized. 

The  probability  of  the  visuait^ation  of 
o  moro  reeowt  a^parianoa  doBs  not  deareas* 
wUh  tko  ago  of  ^ko  a&Mrver,  m  nmglU  kav$ 
bean  ea|MO#ed  from  Bihot'$  invutifftaiom. 

The  observer's  pretmt  environment  i$ 
often  determinative  m  regturde  the  image$ 
which  arise. 

Certain  places,  objects  and  activities  are 
more  likely  to  be  visualized. 

While  the  range  of  friewiieotion  ee  re- 
ffordt  itma,  place  and  smbfeete,  differt  loiUk 
dif  erent  observers,  it  itii^  general  oeneteutt 
in  case  of  the  same  observer. 

The  range  of  visualization  o,<»  repards 
the  amount  included  in  the  image  differs. 

Previously  connected  txperiences  are  evi- 
de»Hy  not  a»  ebwe^  hetmd  togeiher  above 
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omI  hHom  the  threshold  of  6omteiou$ntt$  Ai 

case  of  gome  of  the  oh^ertfers  as  of  others. 

The  time  taken  for  the  arising  of  spon- 
taneous and  willed  itnages  varies  greatly  in 
MMM  9»d  differtMi  dt$»ven. 

WiG^  tame  obitrwn  f  A«  prvmage,  llbat 
it,  tm^eemeiout  mtnktl  aeHviiy,  it  much 
more  frequent  and  has  much  more  xnfluenee 
as  regards  the  kind  of  iviiled  imagt  that 
arises. 

Subeontoiemt  aeHvifff  it  temeHmtt  rt- 
ptdtd  in      wiUtd  imoget  ^at  atitt. 

The  spontaneous  images  give  a  survey  of 
the  static  and  d^fnamie  oandiiian  af  tht 

subconseious. 

The  following  ia  a  brief  sunimamation  of 
Mme  other  matton  of  pnetioal  and  theoret- 
ieal  intmot  Immglit  out  by  the  eiamipttton 
of  the  oi^eriiiiental  retnlta:  It  is  possible 
th-niTc-h  rising  the  image  method,  to  deter- 
mine the  richness  and  poverty  of  the  sub- 
conscious in  a  given  individual  as  regards 
qualilgr  and  quantily ;  hk  tendency  to  naet 
ahmg  the  linoi  of  l^bit-thonght  (i^oDtaxke- 
ons  ideas  and  images) ;  whether  he  has  nat- 
urally or  has  acquired  the  ability  to  direot 
the  course  of  his  thought,  in  short,  whether 
1^  is  really  able  to  free  himself  from  habit- 
tiumghts  and atart  new  linea of  thinking;  to 
aaeertain  hoir  to  enrich  or  render  non-effeet- 
hn,  when  desirable,  what  is  subconscious 
in  an  individual;  to  foretell  the  probable 
effect  of  a  given  environment,  as  regards 
momentary  thinking  and  the  storing  up  of 
fboa^t  material  upon  •  pavtienlar  ob- 
aerver  and  npon  obetfven  in  general^  and 
fhe  length  of  naidenoe  most  desirable  as  re- 
gards such  storing  up ;  again,  the  prevailing 
thought-constellations  in  a  given  observer 
can  be  ascertained  through  the  method  as 
well  as  whether  it  is  possible  and  desirable 
t»  Strengthen  sack  natural  groupings  or  to 
break  them  up  fhrongh  edneation ;  whe^r 
iha  Uink  and  ttmta  of  the  subconscious  in 
a  given  ohoenrer  can  and  should  be  dufted; 


also,  whtfther  maxked  vacillations  of  atten- 
tion in  a  person  are  not  .sometimes  due  to 
persistent  preimages  and  if  so  whether  it  is 
not  possible  for  such  images  to  be  excluded 
or  tranaformed  into  more  naefol  fonui; 
again,  whether  work  may  not  aometiuea  be 
more  rapidly  and  eflfectively  done  by  an 
observer  by  letting  himself  go  and  waiting 
for  the  problem  to  solve  itself  under  the 
threshold  of  consciousness  and  spring  into 
eonaelonaneai^  lhat  i8»  whettwi*  too  mneh  or 
too  little  emphasia  ia  being  laid  on  will  in 
hie  case ;  to  make  out  whether  pecaianeniij 
or  vacillation  characterizes  a  person's 
thinking  and  the  effect  of  this  on  his  life  as 
an  actor ;  to  get  at  the  strength  of  will  of  an 
obseryer  and  to  determine  tiie  poesihOitgr 
of  weakening  or  strengthening  it;  to  deter* 
mine  the  direction  and  strength  of  a  re- 
agent's memory  and  imaginative  power  for 
the  purpose  of  getting  information  concern- 
ing his  ability  and  weakness  along  observa- 
tional lines  and  eorreoting  them  where  de- 
sirable; to  decide  whether  it  is  better  to  let 
one's  subconscious  thinking  take  care  of 
itself  or  to  Tnfike  an  effort  to  educate  it;  to 
examine  the  effect  of  weariness  fmd  siek- 
ness  on  au  iudividuars  intellectual  life,  as 
it  is  posaiUe  that  these  are  not  entirdy 
detrimental  fnm  the  atandpoint  of  the 
storing  np  and  destraction  of  thought  mate- 
rial; tn  get  hints  regarding  a  reagent's 
fitne<;s  for  a  given  vocation ;  in  short,  to 
make  a  diagnostic,  prophylactic,  and  thera- 
pontic  study  of  the  eonsebnsnssi  of  a  given 
individnsl. 

In  examining  the  work  being  done  to-day 
along  the  line  of  mental  tests  my  criticism 
has  been  that  nearly  evcrjnvhere  it  seems 
to  end  in  tlie  diagnosis,  that  is,  the  thera- 
peutic signitieance  of  what  is  learned  from 
the  diagnosis  is  too  much  ignored.  For  this 
reason  I  have  aaked  myMlf  and  have  made 
some  experiments  to  ascertain  what  the 
image  method  had  to  ofler  in  a  therapentie 
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way.  My  preliminary  experiments  show 
that  where  perai5?tent  images  are  found,  as 
iu  the  various  forms  of  hallucinations  of 
Bcmnal  penons,  or  penktent  ideas  as  in  the 
indpicDt  fbrms  of  delusioiu^  one  ean  btaak 
them  up  and  ultimately  destroy  them  in 
some  eases  and  in  others  substitute  for  them 
Images  aud  ideas  having  a  more  agreeable 
nature.  The  breaking  down  and  destruc- 
txn  proeesi  was  aefeoaUy  aMompUahed  in 
caeee  of  apparitions,  aooonnts  ol  whioh 
I  have  already  published.  I  am  now  work- 
ing upon  experiments  having  to  do  not 
so  much  with  the  possibility  of  supplanting 
spontaneous  images  having  a  disturbing 
diaraeter  by  fhoae  that  are  more  agreeable, 
for  that  I  now  know  is  poaaiUe^  but  mote 
particularly  with  the  various  modes  of 
bringing  it  about.  I  can  already  see  that 
the  photograph,  slereoptieon  views,  the 
moving  picture  and  its  accessories  appeal- 
ing to  the  Other  senses  and  the  phonograph 
will  be  vety  osefol  in  the  building  up  and 
supplanting  process  just  mentioned. 

Before  suggesting  a  new  method  of 
studying  personality  one  naturally  em- 
ploys other  methods  to  test  and  control  his 
own.  Biographieal,  antobiographieal,  his- 
torical, obenrational,  introspective,  etc., 
methods  have  actually  been  eui  ployed  in 
the  course  of  these  experiments,  in  that  the 
opinion  that  images  are  betrayers  of  per- 
sonality is  based,  as  has  been  said,  upon 
the  general  agreement  between  what  the 
images  roTMl  regarding  the  observer  and 
what  others,  including  myself,  know  of  him 
and  of  what  he  himself  said  regarding  their 
revealing  power. 

It  is  everywhere  evident  that  the  more 
impersonal,  systematic,  and  exact  observa- 
tion  and  introspeetion  employed  in  the 
image  method,  give  more  rdiable  inf  orma- 
tion  regarding  an  individual  than  the 
chanee  and  uncontrolled  o!)ser\ation  and 
introspection  used  in  the  methods  just  men- 


tioned. Again,  the  observer's  powers  ef 
discrimination  in  employing  the  image 
method  are  not  caUed  upon  to  the  extent 
thej  wonld  be  if  he  was  asked  to  mshs  a 
series  of  jadgmsnts  upon  his  own  lAara»> 
teristics,  since  he  was  not  informed  until 
the  experiments  were  eompleted  as  to  the 
object  of  the  investigation.  "What  was 
learned  by  the  image  method  was  mucli 
more  intimate  and  detailed  than  bgr  the 
othera.  The  experiments  yielded  not  alone 
information  agreeing  with  what  was  previ- 
ously known  of  the  observer  by  others  and 
by  myself,  but  what  was  not  even  known  to 
the  observers  themselves  until  after  the  in- 
veetigstion  had  been  made,  that  is,  the 
images  aetnally  brought  dwraeteriatie  re- 
actions to  the  observers'  attention  whieh 
they  had  not  noticed  before. 

As  it  is  in  the  association  methods  that 
one  would  expect  to  find  the  image  method 
eompetitoiS)  I  determined  to  mahse  some  di- 
xeet  tests  and  asked  eaeh  of  the  obsemn 
who  took  part  in  these  experiments  to  write 
one  hundred  words  in  succession.  The 
words  written  show  that  very  mneh  more 
can  be  learned  through  using  tlie  image 
method.  The  same  thing  was  shown  in 
applying  the  Kent-Bossnofl  aaioeiative 
method. 

It  may  be  said  in  a  general  way  regard- 
ing all  the  as.'iociatiou  methods,  and  among 
these  I  include  the  methods  of  psycho- 
analysis, that  the  image  method  gives  re- 
solts  ss  regards  personality  that  are  fw 
more  definite  and  dear  cut 

The  experiments  of  Ach  and  Barrett 
along  the  lines  of  temperament  and  char- 
acter mark  an  important  step  in  experi- 
mental psychology,  and  it  would  be  very 
interesting  to  eompare  resnlts  obtained  by 
applying  their  methods  and  material  with 
those  obtained  by  the  image  method.  How- 
ever, the  confining  of  character  study 
largely  to  data  having  to  do  with  choice^ 
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and  choice  in  connection  with  snch  very 
simple  material  as  they  nsfd,  is  much  too 
limited  to  give  an  adequate  idea  of  an  ob- 
server's personality,  and  for  this  reason, 
imlflii  the  aperimentBl  material  were 
enormously  iibereased  and  the  method  so 
modified  as  to  introduce  other  mental  ac- 
tivities than  will,  I  am  confident  the  use  of 
this  method  also,  as  regards  the  image 
aieUiod,  would  be  one  of  oontrol  and  sap- 
port  and  perhaps  of  snpplementation. 
Taken  all  in  all,  it  seems  to  me,  the  image 
method  is  more  information  bringing  than 
any  of  other  methods  which  have  been  pro- 
posed. 

In  the  way  of  a  general  summary  and 
eondndon  it  may  be  said  Uiat  the  renlti 
evetywhere  ahow  that  imagea  are  not  iao- 
lated  o&titica,  bat  are  doselv  bound  to- 
gether, snpportinfr  and  supplementing  each 
other  as  information-bearers  and  that  for 
this  reason  one  gets  through  taking  them 
apparently  at  xandonif  typieal  exampka  of 
tibe  entire  range  of  an  individaal's  imag- 
ery. Since  images  are  in  general  the 
"high-points"  of  unanschaulich  thinking, 
one  may  also  obtain  from  them  a  very  com- 
plete idea  of  an  indivitluaT.s  ^^oneral  man- 
ner of  thinking  and  acting.  Stated  briefly, 
the  eqierimenta  show  that  the  image 
method  is  a  mode  of  "sampling"  whieh  is 
adeqaate  for  a  satisfaetoiy  diagnoais  of  a 
per«ma]ity. 

LoLiiisN  J.  Martin 


dustrial  fellowships  in  operation  and  the 
amounts  subscribed  for  their  support.  This 
makes  evident  the  confidence  which  indus- 
trialists have  in  the  Mellon  Institato  and  the 
genuine  value  to  iodnstry  of  Ihe  indnshnal 
fellowship  system. 

The  foUowiog  table  presents  the  number  of 
industrial  fdlowBliipe  which  hsvB  been  estab- 
lished at  tlie  ircUcn  TiiHtitute  from  Ikfarch  to 
March  of  eadi  yetir,  1911  to  1917;  the  number 
of  reaearchers,  or  industrial  felloi^,  who  have 
been  employed  hereon,  and  the  total  emomits 
of  money  contributed  for  their 
hf  the  iadnatrial  fdlowahip  donots. 


to 


T 


Knmber  o( 
lowahliM 


1911-1912.. 
lyi2-1913.. 
1»13-1914.. 

iei4-iei5.. 

1916-1916.. 
1916-1917 


11 
16 
SI 
SI 

36 
42 


Nttrab«r  at 
iDduatrUJ  Fei- 
lows 


24 

30 

a? 
» 

63 
64 


I  89,700 

78.400 
«1,S00 

147,000 


TRB  ZMSUSTSIAL  FELLOWSHIPS  OF 
THB  MnXON  INSTITUTBt 

It  is  again  wj  iwivilege  to  report  to  Bomrai 
progreeaive  growth  in  both  the  number  of  in- 

ilVur  pnerions  reports  on  the  status  of  the  sys- 
tem of  eooprration  between  Bcicnof  and  imlustrr  in 
operation  at  the  Mellon  Institute,  see  Duncan, 
SomOB,  Hf.  a,  ToL  ZZZIZ.  (1014),  072;  ud 
ZLIZL  (1016),  403. 


As  indicated  in  last  yeax's  report,'  when  the 

liv]i!«-trial  fellowship  system  passM  nvt  of  its 
experimental  stage — wh^  the  Mellon  Insii- 
tnte  occupied  its  permanent  home  in  Felnn- 
sxy,  1915— twenty-three  fsDowships  were  in 
operation,  while  on  March  1, 1916,  there  were 
tlilrty  six  fellowships.  It  was  mentioned  in 
that  report  that  the  growth  of  the  institute 
had  about  reached  the  stage  where  we  dioold 
be  obliged  to  decline  farther  industrial  inves- 
tigations tempordrn.v.  since  our  lahornt^riea 
were  alnios^t  filled  up  to  capacity.  Xotwith- 
standing  that  fact,  the  impetus  imparted  to 
the  investigational  aetivity  in  American  chem- 
ieal  manufacturing  the  direct  result  of  the 
fippreclatiou  of  urc:ent  notion  in  industrial  re- 
search, inducr<l  us  to  arrange  for  the  accept* 
ance  of  six  new  fellowships  during  tlio  insti« 
tule  Tear,  llaieh  1,  1916^  to  Hareh  1»  1917. 
At  the  prssent  time  (March  1,  1917)  there  are 
forty-two  fellowships  and  four  additional  ones 
have  recently  been  arranged  for,  to  begin  later 
in  the  year. 

t  SoimOB,  N.  a,  YoL  xun,  (1016),  4S3. 
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N«.ia.  Ftrtatmr  

I 
I 

No.  48.  Brtad   

j 

NobSL  7«M»  

No.  6.'i.  Cannt»f7 

No.  07.  Jtottia  0fa)M  

N«.tt.  miMHiMMiv  0laM ...  ■ 

N0b74.  VmOA  proAwte  

Kok76b  0tM  omI  «0aip  

Mo.  77.  ^ood  container  

No. 78*  ZwM  OfV  •.•.«•«««••.• 
No. 79.  .•.  

No.  82.  if«dtcinai  jM^odtu:(«  .... 

T^Om 84w  Cojfp0f  *««**.•«*««.... 
No. 88.  Copptt  ...«...••••.«• 

No.  86.  P/iarmactfuticai  product^r 

No.  87.  WMlur  wutte  

No.88.  Soda  

No.  89.  Orgmda  Bftiiknlt  


$2,500  a  year  for  1  jtir. 

Bonos:  $5,000. 
January  5,  1918. 
$6,500  a  >-«ar  for  2  jaon. 
Bouuh:  $10,000. 
Moreh  1«  1917. 


|.T.inO  a  year  for  2  JMO. 
8«pteiuber  1,  1917. 


$6,000  a  year  for  2  years. 
Boaos:  $3^00. 
Novvmbor  10, 1917. 


$1,200  a  ye:ir  for  1  year. 
November  1,  1917.' 

|2,400  a  y«ox  for  1  jaar. 
SeptoodMr  1, 1917. 

$1)00  a  year  for  2  yeafB. 
October  1,  1917. 

$2,300  a  year  t<a  1  jmt. 
July  1,  1917. 

$4,000  a  year  for  1  y«ar. 
DooemtMr  80, 1917. 


.$1,800  a  year  for  1  year. 

Bonus:  $6,000. 

March  31,  1017. 
$3,000  a  year  for  1  y«tt. 

June  15,  1917. 
$.'3,000  a  year  for  1  year. 
June  1,  iyi7. 

I226OO  a  year  for  1  year. 
BoBoa:  1  par  tm,  of  pnil 

for  5  JMVO. 
JoM  14, 1917. 

$.•5,400  a  Tear  for  1  JMT. 
July  1,"  1917. 


1,600  a  year  for  1  jMr. 
July  1, 1917. 


$4j^0  a  year  for  1  year. 
JrOy  ft  1917. 


$2,500  a  year  for  1  ywr. 

Aufcust  7,  1917. 
$:!.000  a  year  for  1  yair. 

September  1,  1917. 
$3,600  a  year  for  1  jmt. 

Bonus:  $5,000. 

July  1, 1917. 


E.  H  M  . v  rg  (BJLtVtOmaU^otVwin- 

J  syivauia). 

H.  A.  Kohman  (Fh.D.,  University  of 
I    Kansas),  Senior  Fellow. 
T.  M.  Godfrey  (B.S.,  UniTergity  of 
Kansas). 

L.  H.  Asbe  (BJL»  VniTanMj  of  Pitts' 

burgh). 

Buth  Glotgam  (MA,  JJ^mtttr  of  nii 

nols). 

T.  A.  Frazier  ((SublB.,  XTldTBnity  ot 

Pittsburgh). 

C.  8.  Palmer  (FhJ>.,  Joluia  Hopkins 

XTniversity) ,  Somor  FeDovr. 
W.  J.  Harper  (A.B.,  Ohio  University ). 
E.  W.  Reid  {A.B.,  Southwestern  Col- 
lege). 

E.  H.  Taylor  (M.S.,  University  of  IIU- 
nois). 

J.  F.  W.  Bdialse  (PkD>  Clark  Uaiwr. 

eity). 

A.  II.  Stewart  (A.B.,  WaiUagtOB  and 
JufteriiOQ  College). 

C.  C.  Voffc  (Pli.  D.,  OUo  (Btato  Uaiver- 

sity). 

F.  O.  Aaoo  (BoD.,  Now  York  Vaiver- 

B.  '^^hflolet  (PbJ>.,  Tate  TTniTersity), 

AJvjsory  Fellow. 
U.  L.  Weirich  (M.8.,  University  of  Pitts- 

F.  M.  MeOlMiolioa  (ICJL,  Tole  Uaivor- 

I  aity). 

|S.  C.  EUs  (B.Se.,  MeOOt  UnlTorsity). 

0.  F.  Hedenburg  (PLD.,  University  of 


H.  P.  Corliss  tTaivenitr 

Pittsburgh). 
C.  L.  I'erkijia  (B.B.,  Now  EMBpgUtO 

College  ) . 

E.  D.  WIlMtt  <PliJ>v  Vaivairity  of  Chi 

<A.  S.  Oossfield  (BJ9.,  Vnivonity  of 

C.'iliforiiia). 

J.   B.  Churchitl   (M.S.,  Pennsylvania 

State  College),  Senior  Fellow. 
C.  J.  Herrly  (B.8.,  Pennsylvania  State 
College). 

C.  B.  Garter  (PLD.,  Uiiiv«rai«7  of 
North  OmUM). 

C.  W.  Clark  (FhJ>^  Voifwrflj  of  Pitts 
burgh). 

H.  A.  Morton  (PUXp  tJaifnrity  of 

Pittabnrgh). 
H.  J.  IMUbiBA,  IMMMn  OoUege). 
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(Continued) 


KwatMU  awl  NkOkM  ol  laduMilml  VM- 


110.91.  Ctofe*   

No.n.  CoBora   

No.  95.  IfajrMtui  

No*M.  iCodUtMry   


No. 98.  FainU   

Noi.  00.  Q^tMrjfl  ghotgkatM  . . . 

No.  100<  Fiber  

No.  101.  liming   

No.  lOS.  FrvU  jwic9  

MiOklOi.  Cofftr  .... 


J,  B.  Garner  (PhJD..  UaivaHlty  9t  CM- 

eago),  Senior  Fdiov. 
F/W.  Padgett  (MA,  XMmM^  €f 

Pittsburgh). 
C.  A.  N«wllMBl  (AJB.,  WftbMih  Ool- 

B.  F.  Zimzncrs   (B.S.,  Ufliimily  «£ 
Pittaburgb),  Seholar. 

7.  W.  Sperr,  Jr.  (BJL,  OWo  State  TTni- 

veraity),  Advisory  FeUow. 
Mare  Danin  (M.S.,  University  of  Wash- 
ington). 

A.  A.  Kohr  (B.8.,  Ohio  State  Univer- 
sity). 

S.  J.  Moatgomerr  (Oer.  £Sng.,  Ohio 
.  Btate  Uni^wnify) . 

E.  D.  Glaytott  (&A.,  OUo  State  Ual- 

Tersity), 

C.  W.  Trigg  (BA,  ITBlvmity  of  Fltts- 
bax;gh). 


0.  7.  Gray  (M.E.  in  E.E.,  Ohio  State 

University) . 

Badolph  MoDermet  (E.B.,  Uaiversity 
of  Illinois). 

B.  T.  Brooke  (PhJ).,  nnhmllj  «f  Set 
tfaigen),  Senior  Tdknr. 

Harry  Essex  (FIlD.,  Daiianity  «f  CWI- 

tingen). 

1.  W.  Humplmj  (ILSL,  UttifMri^  «f 

Kansas). 

D.  F.  Smith  (ICS.,  Unimnilr  of  Wb- 
Goaiia).  .. 

J.  y.  Thompson  (A.B.,  Oonell  Univer- 
sity)- 

C.  E.  Ituby  (B.S.,  University  of  Ken- 
tucky). 

F.  F.  Bapert  (PhJ).,  Mawahniem  In- 
•titato  «f  IMuudogy). 

C.  E.  Ilowson  (B.S.,  Ohio  State  Uni- 
versity). 

H.  C.  Holden  (M.S.,  New  Hampehir© 
CJollege). 

&  &  Shively  (FkD^  Uolvmi^  «f 
Ptittbturgfa).  ' 

Wahher  Riddle  (FliJ>«  IMftigitir  of 

Heidelberg). 

G.  A.  Bragg  (B.S.,  University  of  Kan- 
sas), Senior  Ffllow  of  all  Copper 
Fellowships. 

J.^^jyUbolnvoa  (BA,  UiuT«nil7  of 

C  0.  Curme,  Jr.  (Ph.D.,  Unhwri^  of 
til i  .iiro),  Senior  Fellow. 

G.  D,  i!:i^M>y  (MA  ta  BJL,  nalmlty 
of  Illinois). 

H.  K.  Chmne  (BJB.,  NwthiNitais  Ual* 
veraity). 

a  N.  Ii7  (BAtPofdMUiifwrilr). 


FouadkUoa  Suma  m4  dmm  oI 


$0,420  a  year  for  1  year. 
September  15,  1017. 


>5,640  a  year  for  1  jMr. 
jawiaiy  1, 1018. 


«M00«7MrAirljMr. 

Oetober  1, 1917. 

$1,500  a  year  for  1  year. 
Bonos:  2  per  cent,  of 

receipts. 
Oetober  1,  1917. 

$3,500  a  year  for  1  year. 
November  1,  1017. 

$2,000  a  vear  fw  1  jmt. 
SeptamW  1, 1917; 

$10,000  a  Tear  for  1 
Bonus:  $10,000. 

"    I,  MIT. 


$2400  a  year  for  i  year. 
SqptanbK  1,  IBll 


$1,500  a  year  for  1  year. 
Bonus:  10  per  cent,  of  proAta. 

October  1,  1917. 

$2,500  a  year  for  1  year. 

November  13,  1917. 
$2,500  a  year  for  1  rau. 

October  18, 1W7. 

86i000  a  year  f or  1  yitr. 
Oetober  1,  1017. 

$3,000  a  year  for  1  year, 

January  1,  1918. 
$6,500  a  vear  for  1  yeir* 

November  1,  1917. 


$8,000  a  year  far  1 
Bonus:  $5,000. 
~      '     IB,  1817, 
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{Coneluded) 


NiunlK-ni  iiikI  XiuoM  ot  IiiduBlrlftl  Iral- 

llJVI.Stlillt  I 


No.  107.  CottONMMT 


Na  108.  Itt««0tioidef  

K«.  109.  GtaM  r§fr««tori$$  .... 
No.  110.  ToiM  orMobt  

Xo.  111.  DistiUation   

No.  112.  Xiawndering  ......... 

No.  113. 


ladoMrUl  Fallow*,  Nudm  and  DetraM 


48i>ec<<it  re««<M'fifc  work. 


H.  B.  P«ek  (BJB.,  Caariuan  Manuntel 
Ooltogo  of  Taebttolocr). 

F.  W.  RtoBktOB  (A.B.,  UaiTinilj  of 

Q.  O.  Brown  OLA^  Ooniell  XTnivanity). 

A.  E.  Blate  (1L&,  Uni^fy  of  Pttte- 

burgb). 

L.  IL  LIddIa  (FkD.,  Tab  VaiTCnity) 

David  Drogin  (B.A.,  College  of  the  City 
of  New  York  i . 

H.  G.  £Uedge  (M.S.,  UnivexsitT  of 
w.  E.  Yawter  (BA,  IMfanHijr  of  Eu- 

E.  O.  Rhodes  (M,8.,  University  of  Kan- 

,B.'*W.  Miilw  (M.  a,  SAiiaM  Stoto  Ool- 

I  lege). 


FouDdMton  Buna  tnd  Dum  of 


$iMO  « jav  for  1  7ear. 

DaeenW  11,  1917. 
$3,600  a  year  for  1  yaar. 

Bonus:  $5fi00. 

October  ie»  1017. 
$3flQ0  a  year  for  1  jaar. 

Janoary  I,  1918. 
$2,300  a  year  for  1  year. 

November  1,  1917. 

$3,000  a  year  for  1  yaar. 

Bivmber  1,  1917. 

j$l,SO0  a  year  for  1  year. 

January  18,  1918. 
fSjSOO  a  year  for  1  jaar. 

February  15,  lOlflL 
$1,800  a  yfMir  for  1  yaav. 
Bonus:  $2,000. 

1, 1018. 


•nnCT  LIST  or  I?n>t'STR!AL  FTM.OWSnTPS  TBiOU 
THE  INADOtJBATION  OP  THE  SYSTEM  TO 


Univ0rHt]f  O/  KaruMU,  1907-1911* 
K-1.  Laundering.  K  2,  Alfalfa.  K-3.  Salt- 
rising  Bread.  K-i.  Casein.  K-&.  OU.  KS. 
BaanaL  S-^.  Olaaa.  K-8.  Oaawait  K-^  Yar- 
nish.  K-10.  T^ornx.  K^ll.  Adrenaline.  K-U. 
Yegetablo  Ivory.  E-13.  OiL  K-U.  Oilsoaito. 
K-IS.  Tata.  K-10.  LMlber.  K-17.  Copper. 
S-18.  0»iip«r  (contiamatioB  «f  K-17}. 

TaiMraffy  of  FitU^gh,  1911  to  4tU 

1.  Bread.  2.  Smoke.  3.  Glass.  4.  Bread.  5. 
Olue.  6.  Soap.  7.  Fruit  Joiee.  8.  OompoMtioa 
Flooring.  0.  <ML  10.  Oaa.  11.  OeokMit.  12. 
Fooiis.  13.  Fatty  Oils.  14.  Klectricity,  15. 
Coatt-d  Stwl.  16.  Co]i[.or  (continuation  of  K- 
18).  17.  l>e^rt  Plant.  18.  Bread  (continua- 
tion of  4).  19.  Aluminum.  20.  Glue  (continu- 
ation of  5).  21.  Soap  (continuation  of  6). 
22.  Glass.  23.  Elaotrieity  (continuation  of  U). 
S4.  Ooppar  (aoneUiivatioii  of  16).  88.  Yeaal.  SO. 
Fats  (continuation  of  K-15).  27.  Leather  Waste 
(eoatiiHiatioB  of  K-16).  2S.  Fertiliser.  29.  Cop- 
per (aoatlanatioB  of  84).  80.  Badiatora.  81.  Ma^ 
ebinery.  32.  Glass.  ?>?,.  Copper  (continuation  of 
29).  34.  Fatty  Oils  (continuation  of  13).  35. 
Oappav  (aotttfaaatton  of  83).   80.  Copper.  37. 

a  Hm  iTrtam  of  iadnatrial  xweazah  f oonM  hf 


Illumination.  38.  Dental  Prodncts.  33.  Corn]>ound 
Fats.  40.  Stone.  41.  Copper  (continuation  of 
85).  48.  Bottle  Olav.  48.  leiiadorliif.  44.  Land 
Development.  45.  Copper  (continuation  of  35). 
44.  Organk  Syntbesia.  47.  Soda.  48.  Bread  (eon- 
tbmatlim  of  18).  40.  Ouidj.  M.  Palate.  81. 
Yeast  CconttnoaldoK  of  86).  61.  Ooppar  (eaetiaitt- 
ation  of  36). 

Svibject  Litt  of  Induttrial  Fellotcthipt  from  tfie 
I«o<v«ra<ioi»  of  tk$  8]f$tom  to  tkt  FrotoKt 
fViiie  (oaartaaed) 

68.  Oopper  (oontiaQBtion  of  46).    64.  Doatad 

Products  (continuation  of  38).  55.  Pharmaeeuti' 
cal  Products.  56.  Soap  (coatinuati<m  of  21). 
67.  Ohw  (eoBtiBaafthKB  of  80).  68. 


(..■ontinuation  of  31).  59.  Milling.  RO.  Collars. 
61.  Inorganic  Synthetic  Produeta.  62.  Gaa.  63. 
Caiming.  64.  OO  (oontiBiiatiaii  of  •).  OS.  Ctaaa* 
pound  Fats  (continuation  of  39).  66.  Glyceryl 
Phosphates.  67.  Bottle  Glass  (continuation  of 
42).  68.  Glass  (eontinuation  of  22).  69.  liao- 
leam.  70.  Gam.  71.  Stovea.  78.  Ooppar  (aaa^ 
tinuation  of  53).  73.  Illumination  (continuation 
of  87).  74.  Dental  Products  (eontinaation  of  »4). 
78.  flavoring  Matariala.  70.  Oloa  aad  Soap  (eon- 
tinuation of  56  and  57).  77.  Food  Container.  78. 
Iron  Ore.  79.  Sand.  80.  Laundering  (continna' 
tion  of  43).  81.  Vamish.  82.  Medicinal  Pmd- 
88.  Guuul  OoaL  BL  Quffpu  (eewttoaatka 


i 

I 
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of  58).    M.  Ooppar  (eomtlnutiiOiB  of  72).  M. 

Pharinafeutical  Products  (i-ontinuation  of  55). 
87.  Washer  Waste.  88.  Soda  (oontinaation  of 
47).  90.  Gm  (ooatimfttioii  of  68).  81.  Oaks. 
92.  Leather  Belting.  93.  Collars  (continuation  of 
80).  94.  Goffoe.  95.  Mogaoiia.  96.  Machinezy 
(floatliiiiiatioii  of  88).  87.  <MI  (eouiiiinotioa  of 
64).  98.  Paints  ( continuation  of  50).  99.  Olj- 
tajl  Phosphate  (continuation  of  66).  100. 
Fibor.  101.  Milling  (continuation  of  69).  108. 
Fruit  Juice.  103.  By-products  Recovery.  104. 
(Topper  (continuation  of  85).  105.  Illumination 
(continuation  of  73).  106.  8ilverv?a;e.  107.  Cot- 
tooseod.  108.  laseetieides.  109.  Befractoriea 
(Glass).  110.  Toilet  Articles.  111.  Distillation. 
112.  r laundering  (continuation  of  80).  113. 
TIsTOiliif  (ooBtimutloK  of  76).  114.  BnaiiMiHtig. 
115.  Bread  (continuation  of  48). 

The  Mellon  Imtitut«  is  now  active  in  pro- 
moting the  progress  of  science  and  in  stimu- 
lAlaag  f wthflv  inQoixy  by  making  «<raQablo  to 
the  workers  in  pure  and  applied  science  com- 
plete and  detailed  reports  of  researches  col- 
ducted  under  its  auspices;*  it  mamtaius  an 
ftttttnde  of  waloraw  towaids  proopeoti'TO 
doatrial  research  organization'  and  has  ^tab- 
llshed  stable  cooperative  relations  with  other 
research  laboratories;  and  it  is  continuing  its 
poUoy  id  edtieattng  the  public  to  tiie  xeftUstblo 
fonotion  of  zeMoieh.*  While  oiaetivdj  com* 

«  Twenty-two  journal  contributions  mie  made 
during  the  past  Institute  year.  For  a  list  of  the 
Sci^ntifk  papers  published  by  the  Institute  from 
19U-18H  M»  Bmod,  /.  FrmM.  Iiut^  NoMmber, 
1914,  629-32.  Eighteen  journal  articles  -were  pub- 
lished by  the  Institute  during  1914-1915  (Sparks 
and  Nofw,  BomNn,  N.      ToL  ZLV.  (1817), 

•  The  following  institutions  have  entered  the 
flold  of  iiuhulriol  weooreb;  tbo  nalvsnities  of  l&m* 

Bas,  "Washington,  Toronto  and  Akron,  the  Georgia 
School  of  Technology  and  the  University  of  Pin- 
bad  (HeUngfors,  Finland).  Tbe  ertabUahoMHit  of 
industrial  fellowships  in  accordance  with  the  prac- 
tical system  in  operation  at  the  Mellon  Institute,  is 
being  considered  by  Massachusetts  Agricultural 
College,  Harvard  University,  Washington  State 
College,  McGill  University,  Unirersity  of  Sheffield 
(England),  Sir  Johu  Cass  Toelmical  luAtitute 
(London),  Sydney  University  (New  South  Wales, 
Australia),  and  University  of  Tokyo  (Japan). 

•  See,  in  this  connection,  Bacon,  BotaNcc,  H. 
Vol.  XLV.  (1817),  34. 


bflttiiig  pMudo*TC8eavoh  in  indvatry  hy  ndii»> 

lag  tho  oost  of  systematic  investigation  to  a 
minimum,  the  Mellon  Institute  has  been  able 
to  demonstrate  to  industrialists  that^  under 
fworaUe  eondltioiii,  nunierons  nuumlMtiviaK 
probleiris  can  be  advantageously  studied  OQfe* 
side  of  plant  laboratories.  This  has  rt^iiltcd 
in  the  extension  of  the  practise  of  referring 
oortsiii  of  the  probleme  «f  iadnttvy  to  tmiTor* 
nly  labontoviM  lor  «tnd7>'  Bofwever,  this 
cooperative  relation  must  he  stabilized  and 
promoted  by  the  demonstration  of  its  advan- 
tages by  the  institutional  laboratories  involved. 
About  sofventy  per  oent.  of  the  probkne  e»- 
signed  to  the  Mellon  Institute  for  study  dur- 
ing the  five  years,  March,  1911,  to  March,  1916, 
were  solved  to  the  satisfaction  of  the  donors, 
and  like  weulta  een  iiiulmd>tedlar  be  obtained 
by  similarly  well-founded  establishments. 
On  every  side  the  research  men  of  our  univer- 
sities are  needed  for  the  execution  of  real  at- 
tainmeDt  in  the  twchiiii^l  world  with  its  dtlE- 
cultios,  waataa  and  ime^plored  line*  of  naan- 
facturing. 

.  The  administration  of  the  Mellon  Institute 
is  noiw  eonstitated  as  followB: 
Baymond  F.  Bacon,  Ph.D.,  Director; 
Edward  R.  Weidlein,  M.A.,  Associate  Director; 
SaiDud  R  Scholce,  Ph.D.,  Assistant  Director; 
E.  Ward  TiIlotBOii«  Jr.,  FhJ>.,  Aadurtant 
Director ; 

Johr  T.  (VCkmnor,  Jr.*  ILA.,  Aaairtant  Di- 
rector; 

Uartin  A.  Boiaaoff«  8eJ>.>  Head  of  liie  De- 
partment of  Beoeaieh  in  Pure  Chenuatry. 

B.  F.  Baoov 

PrrrsBtJBQH,  Pa., 
MM  1,1817 

SCIENTIFIC  EVENTS 

GRANTS  FOR  SCIENTIFIC  AND  INDUSTRIAL 
BUBAKCH  IN  BNOLAND 

When  the  establishment  of  a  separate  de- 
partment of  scientific  and  indn=trlal  research 
was  announced  hi  December  la^it,  Lord  Oewe 

TFor  detailed  presentments  of  the  present-day 
technoehemical  problems  which  could  be  referred  to 
university  laboratories  for  investigation,  see  Bacon, 
/.  Jnd.  Eng.  Chem.,  7  (1915),  535;  and  J.  Boe. 
CftMi.JaA,36  (1917), 
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iteted  that  the  ehanealTor  of  tiie  CMbequer  wM 

prepared  to  advise  the  provcrnment  to  devote  a 
sufficient  siim  to  cover  operations  duririf?  the 
next  five  yean  on  a  scale  which  would  provide 
femt,  m  pediaps  ikn,  tine*  as  nndi  for  ooop«v- 
ative  industrial  research  as  had  been  spent  for 
the  whole  purpose?!  of  research  hitherto.  Ac- 
cording^ to  Nature  the  civil  service  estimates 
jwt  iamwd  inohide  the  onm  of  £1,088,060  to  the 
Department  of  Scientific  and  Industrial  Re- 
search, being  a  net  increase  of  £9i>S,050  upon 
last  year's  amount.  Grants  for  inyestigations 
oatsied  out  bj  iMBMd  aoid  wiwitffe  if<)^flii<itff% 
•to.,  an  oatimatod  at  £M/NXI^  and  gfaata  to 
students  and  other  persons  engaged  in  research 
at  £6,000.  These  grants  will  be  distributed  by 
a  committ^  of  the  Privy  Goundl,  on  the 
laeosnmn^tioB  of  Ilia  Adnaoiy  Oomiei],  to 
promote  the  devebpment  of  aeiaLtifie  and  in- 
daatiial  research  in  the  United  Kingdon^  and 
win  be  subject  to  sucli  conditions  as  the  crsin- 
mitteo  may  think  necessary.  The  £l,0uu,0UO 
grant  in  aid  of  indw&ial  reaeareh  win  be  paid 
to  the  aoooont  of  the  Imiflrial  T^rnat  for  the 
flueouragenaent  of  aoientifie  and  industrial  re- 
«»areh.  The  expenditure  of  the  trust  will  be 
audited  by  the  comptroller  and  auditor-gen- 
eral, but  any  balance  remaining  on  the  account 
will  not  be  anrrandaed  at  the  dooe  of  tfie 
financial  year.  Grants  will  bo  made  by  the 
directions  of  the  crnmittee  of  the  Privy  Coun- 
cil over  an  agre^  period  to  approved  trade 
aMoeia^Bs  for  reiearoh,  to  supplement  the 
funds  of  the  aasodationB,  and  poymenta  in 
rogiect  of  such  grants  will  not  be  liable  to 
surrender  by  the  grantee."'  at  the  end  of  tlio 
financial  year.  It  is  understood  from  Lord 
Oiewe^s  reniarla  on  December  1  that  for  the 
next  five  yean  or  ao  about  £900,000  a  year 
would  be  amilable  for  aeientific  and  industrial 
research,  so  that  flppsrently  the  prant  of 
£1,000,000  is  the  t»um  which  ia  to  be  drawn 
upon  for  tfiia  purpose.  The  amount  estimated 
for  salariee,  wages  and  allowanoes  in  the  new 
department  i»  £7|9ftO,  which  includes  £1,500 
for  the  secretary  and  £8."'»0  for  the  a'T.si^tant 
secretary.  Traveling  and  incidental  expenses 
•re  eatimated  to  amount  to  £800. 


TBB  GENERAL  MEDICAL  BOARD  OP  THB 
COUNCIL  OF  NATIONAL  D£PBN8B 

A  Bnwrui  medical  board  of  the  Council  of 
Vatiooal  Defome  wea  onaaiaed  en  Aprfl  17 

at  a  meetinp  attended  by  le.ading  physicians 
from  all  parts  of  the  country.  The  board  \i 
to  have  general  supervision  of  the  mobiliza- 
tion vt  the  nation*lB  medical  reeonroea  duriag 
the  war.  Dr.  Franklin  Martin,  of  Chicago, 
will  be  chairinnn  of  llip  board,  which  "x'll  nl-'o 
include  the  Icadiug  members  of  the  executive 
committee  of  the  board,  annoimced  a  diorfc 
time  aso.  Hie  lift  foBowa; 

Dr.  FraakUn  ICartlB,  duOnnan. 

Dr.  r.  F.  Simpson,  vioe-chairman. 

Sorgeoa  Qeneral  William  C.  Gorgas,  United  8tat«s 

So^Mn  Ctaaenl  William  a  Bniited,  trailed  SlatM 

Navy. 

Sturgeon  General  Bupert  Blue,  United  States  Pub- 

Ba  HaaUb  SarvlM. 
Colonel  JefTerson  R.  KeM,  diraetor  ef  militRCy  SO* 

lief,  American  Bed  Cross. 
Dr.  WnHam  H.  Wekk,  piofeaMf  of  pettetogTf 

Jobns  ITojikins  University. 
Dr.  William  J.  Mayo,  Hoehester,  Minn. 
Dr.  Bdward  Martin,  profeMor  of  suxgerj,  VahM' 

sity  of  Pennsylvania. 
Dr.  Vietw  0.  Vaughan,  dean  of  the  aaadkal  adioQl 

of  the  TTnirersity  of  Michigan. 
DV.  George  H.  Simmons,  editor,  Joamel  tf  Amett- 

ean  Medical  Ass(yciation,  Chica|»o. 
Dr.  Btehard  P.  Strong,  professor  of  tropical  medi- 

slaa^  Harvard  UniTeni^. 
Dr.  Joseph  IL  VUalk,  prpitower  of  inisai7»  Tela 

University. 

Dr.  Stoaitt  IDaStfra^  pieftMV  of  eeigHj'*  ttalva^ 

sitv  of  Virginia. 
Dr.  John  Yomig  Brown,  professor  of  sargeajf  TM- 

venltj  of  81.  Iionli. 
Dr.  Charles  H.  Mayo,  Rochester,  Minn. 
Dr.  Thomas  W.  Huntington,  piofewoi  of  magmjf 

ITniversity  of  OaBfomia. 
Dr.  Habert  A.  Royafear,  ■■erelaiy  ef  floHlliMii  Bi^ 

ical  A»80ciatio!v 
Dr.  Charles  II.  i'cck,  professor  of  aurgery,  Colum- 

Ua  IMmKiitj. 
Dr.  Winford  Smith,  lapeilaieBdnl,  Jtlma  Ho^ 

kins  fioci>ital. 
Dr.  Fiederie  JLt  Basie^f  prefmor  of  aufSvjTf 

Northwestern  TTniversltv. 
Dr.  George  W.  Ctile,  prof  easor  of  surgety,  Westen 

BsBsne  Haiveultj. 
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£ari  Pbelps,  sanitary  engineer,  Washington,  J).  0. 
Dr.  John  K.  Fliiney,  profeHor  of  diaieil  nrgorj, 

Johns  Hopkins  I'niverHity. 
Dr.  Edward  P.  Davis,  professor  of  obstetries,  Jef • 

iMMii  IbSeil  ObO^ 
Dr.  Edward  C.  Kirk,  dean  oC  total  dapaitUM^ 

Univermty  of  Peimsylvania. 
Dr.  W.  C.  Woodward,  coauuissioner  of  Public 

Health,  Washington,  D.  a 
Dr.  Simon  Flezner,  dlnetOV,  Boehefeltor  XattUaiit, 

New  York  Citj. 
Dr.  Tbeodm*  Jaiwiray,  prodtMeog  «t  Mefllelas, 

Johns  HopWns  Tnlversity. 
Dr.  Hermann  M.  Biggs,  New  York  Ciominiasioneir  of 

PttbHe  Health. 
Dr.  George  Brewv,  ptdfasior  of  mgt^,  Ooln^ 

bia  Uaivereity. 
Dr.  George  Walker,  Jfduia  HopUns  Universilgr. 


SCIENTIFIC  NOTES  AND  NEWS 

At  the  meeting  of  the  Xntlonal  Academy  of 
Sciences  in  Washington  on  April  16,  the  fol- 
lowing members  were  elected:  Edward  Kasner, 
mathumttifla;  Walter  8.  Adanu,  astranomy; 
Theodore  Lyman,  Walter  0.  Sabine,  S.  W. 
Stratton,  physics;  W.  E.  Whitney,  chemistry; 
J.  J.  Curt^',  clectricai  engin^ring;  W.  P. 
I>iinni4»  marine  flDgiaaeriiig;  K.  IL  Howa^ 
metaUuiBy;  £•  O.  ITlrioh,  giology;  Robert 
Ridgway,  omithologT';  Harvey  Cusliinfr,  Wil- 
liam S.  HaUted,  sui^gery;  L.  H.  Bailey,  bot- 
aoj;  Edwaid  Ii.  Ilionidike^  pi^diology. 

At  Uie  awnnl  dnmer  of  th«  Natfonal  Acad- 
emy of  Seienoea  on  the  evening  of  AjtH  17, 

the  Henry  Draper  gold  iiKnlal  was  presented 
to  Profeesor  A.  A.  Micbelsou,  of  the  Uuiver- 
si^  of  Chicago,  and  the  public  welfare  medal 
to  !Dk>  &m  W*  StnttoD,  diiaotor  of  tiia  Siuaaii 
ol  Staudaxdk. 

The  seventh  annual  award  of  the  WtUaxd 
Qibbs  Medal,  founded  by  William  A.  Converse 
of  Chioac^,  will  be  made  to  Dr.  Edward  W. 
Hbrley.  Br.  Morlciy  was  dactad  by  a  jury  of 
twelve,  including  some  of  onr  most  eminent 
chemists  in  the  Fiiited  States.  He  will  talk 
upon  his  early  wurk  iu  cuuiiection  with  hydro- 
gen and  oxygen,  on  Friday  evening,  May  18, 
At  Hotel  Shflnnan,  Chicago,  at  whiek  maating 
tiie  ZBtddal  will  be  awarded  to  him.  Previous 
Maifiiants  odE  tbia  nadal  have  been:  W.  B. 
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Whitney,  A.  A.  Noyes,  T.  W.  Eichards,  Ira 
Remsen,  L.  H.  Badceland  and  Svaute 
Anhenins. 

TkonaBon  JL  0.  WmvAKB,  luad  of  tlia 

department  of  cAieinioal  engineering,  Colum- 
bia University,  was  elected  vice-president  of 
the  17.  S.  Industrial  Alcohol  Co.,  at  the  meet- 
ing of  their  board,  on  19.  In  fluB  eapao* 
ity,  lix.  Whitaker  will  aerve  as  chairman  of 
tiie  manufacturing  committee  in  charge  of 
planta  and  operation^,  chairman  of  the  ro' 
saazolk  eommittaa  in  charge  of  the  new  labo^ 
xatosiaa  at  Baltimore,  and  aa  a  manibar  of  tha 
sales  committee  of  the  company. 

Dr.  H.  N.  McCor,  who  Imf  hr^en  oonnected 
with  the  department  of  chemiiitry  of  the  Uni- 
venity  of  Ohieago  ainoa  1901  and  BKofewog 
since  1911,  has  tendered  hia  laaigmalion  in 
order  to  be  free  to  devote  more  time  to  his 
important  technical  interests.  His  process  of 
extracting  radium  from  camotite  is  being  .used 
by  HbB  Oanotita  Froduotion  Oonpany  of  Chi- 
cago in  wlneli  he  i.s  a  director.  He  is  also  in- 
terested in  the  prndnftion  of  tKoritmi  and 
related  products  mid  is  a  director  of  the 
Lindsay  light  Company  of  Ohieago,  whieb  Im 
probably  tile  laivatt  thorimn  jptodvotiga  in  tha 
couTitry. 

An'ockcemekt  19  made  by  the  Forest  Sarv- 
ice  of  the  appoiutnieut  of  Carlile  P.  Winslow 
aa  direetor  of  tiie  IVneat  Kradnela  Xajbofatoiy, 
at  Madison,  WiMMmain,  to  succeed  Howard  F. 
Weiss,  whose  resignation  took  place  on  April  1. 

Dorothy  W.  "BLorK  has  been  awarded  the 
Maria  Mitchell  memorial  scholarship  of  $500, 
to  be  naad  in  TCseareh  woric  at  the  IQumod 
observmtoiy  during  the  year  1917-lS.  For  the 
past  two  years  Miss  Block  has  been  laboratory 
assistant  in  the  department  of  astronomy  at 
Hnnter  College. 

Jjom  7.  Coucn  waa  eleoted  pteddteit  of 
the  recently  organized  Doe  Hbines  Chemical 
Society  at  the  rc>,'ulnr  meeting  on  April  9. 

A  GKADUATE  medical  course  will  be  con- 
ducted at  the  new  St.  Luke^a  Hospital, 
Bpokaneb  during  tiie  ■ommer.  Among  thow 
who  haTO  accepted  invitations  to  lecture,  ac- 
eotdiqg  to  the  Journal  of  the  American  Med- 
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ie«I  Aflsoeiation,  axe:  Dra.  W.  T.  Councilmaji, 
Harraj  Ondunir,  Walter  B.  Oaimoii,  fVits  B. 

Talbot,  James  S.  Stone,  George  Holmes,  David 
L.  Edsall  and  Francis  W.  Peabody.  Boston; 
William  G.  MacCallum  and  Warfield  T. 
Irf>ngoope,  New  York;  LeirdlTa  F.  Barkev  and 
Theodore  C.  Janeway,  Baltimore,  and  Bollin 
T.  Woodjatt,  Ludrig  Hektoen  and  Hatty  Q. 
Veils.  Cliiciifro. 

The  advisory  commission  of  tlic  fVjunc-il  of 
l^ational  Defense  and  the  National  Research 
OonncQ  have  sent  sue  Amerioaa  men  of  flci> 
eoftoe  to  England  and  France  to  study  pvbb- 
lems  nrlsin),^  out  of  the  war.  Members  of  the 
pnrty  and  the  subjects  in  which  they  will 
specialize  are:  Dr.  Joseph  S.  Ames,  Johns 
Hoplaiia  UniTeffsity,  aeronautical  oonditioni; 
Dr.  lUdiard  P.  Strong,  ^maid  ITnifersity. 
camp  sanitation;  Dr.  Linsley  R.  Williams, 
assistant  health  commissioner  of  New  York 
State;  George  A.  Hulett,  Princeton  Univer- 
aity»  ehemtstfy  of  eaqilMiTet;  Br.  Harry  Field- 
ing Beid,  Jobna  Hoiildna  VnivevBity,  aeien- 
tific  map  making  and  photography  from  air- 
planes, and  Dr.  Oeorsrp  R.  BiirfTP^s,  of  the 
Jederal  Bureau  of  Standards,  mettils  Huitnblo 
for  guns  and  rigid  dirigiblea.  The  party  is 
aooredited  to  the  Amerioaa  JBinbasijes  in 
London  and  Paris. 

Six  proff^'^'ors  of  the  TTiuversity  of  ^finne- 
Bota  have  been  asked  by  the  war  department 
to  act  as  a  scientific  research  board  for  the 
district  of  the  state  of  Minneaota.  Thedntiea 
asked  of  them  will  require  ft  considerable  por- 
tion of  tlifir  time  from  now  on.  These  men 
are  Profetiaor  John  J.  blather,  head  of  the  de- 
partment of  mochanical  engineering.  Dean 
Oeoige  B.  Frankfortov  ol  the  adiool  of  dian- 
istry.  Dr.  L.  G.  Bowntreo,  head  of  the  depart- 
ment of  medicine,  Profa-isor  K.  W.  Thatcher, 
head  of  the  department  of  agricultuni]  chem- 
istry, L.  W.  McKeehan  of  the  department  of 
physica,  P.  B.  McMillan,  of  tbe  defMrtment  of 
structural  engineering.  Dean  Preakforter 
and  Profe^^?o^  Hatlicr  acted  upon  a  special 
navy  board  which  made  an  inventory  of  Minne- 
sota resources  last  summer  and  the  figures 


vhidi  they  gathered  at  that  tine  will  lie  ol  In- 
eatimable  valne  in  the  prssent  erius. 

At  the  annual  dinner  and  initiatory  exer- 
cises of  the  Wnshington  University  chapter  of 
Sigma  Xi,  the  president  of  the  chapter.  Dr.  B. 
M.  Duggar,  discussed  "  Some  Materials  and 
Pkobkms  in  Plant  Pathology.* 

Dr.  Charles  Baskebvillb,  director  of  chem- 
ical Iftlvoratories  of  the  College  of  the  City  of 
New  York,  delivered  an  iilusirated  addreiss  at 
^e  PrankUn  Inatitntc^  Philadelphia,  on  Aptfl 
19,  his  suhjeot  being  "The  Hydngenation  of 
Oils." 

At  the  recent  meeting  of  the  West  Vij^inia 
Scientific  Society  Dr.  Ludvig  Hektoen,  of  the 
UniTenily  of  Ohicago^  dsliTsiied  en  address  on 
Reeent  Invsetigationa  of  Infantile  Paralysis.** 

Mh.  Wilijam  Bowie,  chief  of  the  division  of 
geodesy,  delivered  reoeatly  an  address  before 
the  Gedogical  SodkUT  of  Washington,  D.  C, 
on Some  Evideneee  of  laostaqy." 

Dr.  E.  a.  Peausox,  president  of  tiie  lowa 
State  College,  has  been  made  chairman  of  a 
committee  which  wiU  include  one  membtf  from 
eeeh  eongwesional  district  of  the  state  of 
Iowa  and  whose  doty  wiU  be  to  organize  the 
farmers  of  the  ptate  in  the  interest  of  food 
conservation  and  increased  production.  The 
eieatioa  of  audi  a  oommittee  waa  reoommended 
by  a  conference  of  the  leading  men  of  As 
state  held  at  the  it  ■  house  on  Aj>ril  3  at  the 
call  of  Governor  liuxding.  The  governor  will 
appoint  the  other  memberti  of  the  committee. 
The  conferetnoe  leooaaunendsd  an  emergsncy 
appropriation  by  the  legislatmre  of  $100,000 
for  1917  and  an  equal  amount  for  1918  to  be 
used  under  the  supervision  of  the  extension 
department  the  Iowa  State  College  in  a 
campaign  to  increaea  the  food  produotion  of 
Iowa. 

Professor  A.  D.  Wilson,  director  of  agri- 
cultural extension  work  of  the  Uuiveraitf  of 
Minnesota,  has  been  appointed  by  the  goma- 
ment  to  dixeet  the  work  of  farm  productioa 
and  labor  conocrration  in  the  northwest  duhsg 
the  continuance  of  the  war. 

Professok  Joseph  Jastrow,  of  the  Univer- 
sity of  Wisconsin,  is  giving  a  series  of  leotoee 
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at  the  Ohio  State  tTnivenily  on  "  Bonrees  of 

Human  Nature.** 

TlnrtBETST  WiLUAM  CoNX,  professor  of  biology 
In  Wesleyan  Fniversity  and  Connecticut  State 
bMteiioIogist,  hat  died  at  the  ase  of  fifi7> 
Oj^t  jaan. 

Thi  deaUi  la  announced  of  Emil  von  Behr- 
\ng,  professor  in  the  Fnivorsity  of  !^Tarb^r(f. 
discoverer  of  diphUieria  antitoxin.  He  was 
bora  in  Woit  F^rtttaia  in  1864  In  1901  ke  i»- 
oeired  tbo  Kbbed  prize  in  medicine,  and  ivas 
made  a  member  of  tilo  Jisreditary  nobility. 

TnE  (loath  is  announced  of  Dr.  Narcisse  E. 
Bionne,  librarian  of  the  Legislature  of  Qu;^>e(^ 
and  f oxmerly  prof aasor  of  afcheoloey  of  Laral 
nniversity.  Dr.  Dionne  was  the  author  of  a 
number  of  important  biogrnpliK'al  nnd  histor- 
ical works,  and  in  1907  served  as  general  aeo- 
zetaiy  of  tho  fifteenth  Intecnatioinal  Oongxeii 
of  Americanialab  wliicih  ma  liaild  at  Quebeo, 

The  Southern  Sodoty  for  Philosopby  and 
Psychology  held  its  twelfth  annual  meeting  on 
April  12  and  13,  1917,  at  Kandolph-Hacon 
Woanan'a  College,  I^nialil>ui;e&  Va.  It  waa 
voted  to  extend  the  scope  of  the  society  so  aa 
to  iuolndc  "  oxpt'riiiipntal  education,"  and  X*) 
hold  tlu'  next  meeting  at  Peabody  Collide  for 
Teacbertt,  Nashville,  Teun.  The  following 
onioefs  weM  eieecea :  nMBioam,  rroxMBiMP  js>  &. 
Strong,  Jr.,  Peabody  Collie,  Xa senile;  Vice- 
president.  Dr.  T.  V.  "Mooro,  Catholic  Univor- 
sity  of  America,  Washington,  D.  C,  and  Sec- 
Mtai7«Treaanier,  Pxof  eieor  W.  H.  Ohaaoi  Uni- 
voraity  of  NorUi  Oaiioiina.  The  nowly  elected 
members  of  the  council  are:  Dr.  Tom  A.  Wil- 
liams, Washington,  D.  C,  Profeaaor  £.  B. 
Crooks,  Bandol^b-lilaooii,  lomeUnug^  Ya.,  and 
Professor  Knight  Donlap^  of  Jobna  Hopkina 
University. 

At  the  annual  meeting  of  the  Ainorican  As- 
sociation of  Inunuuologists,  held  in  New  York, 
April  6  and  7,  Dr.  John  A  Sobner,  Philadal- 
pliia,  was  elected  president;  Dr.  Martin  J.  Syn<- 
nott,  ^Nfontclair,  N.  J.,  secretary,  and  T)r.  Wil- 
lard  .T.  Stone,  Toledo,  Ohio,  treasurer.  The 
new  council  is  composed  of  the  officers  and 
Bnk  Biehard  WeO»  Arllror  F.  Ooea  and  Wfl- 
]i«m  H.  P«Y^  Kew  Yoil^  and  Dr.  A  Pinker 


Hitclicns,  Glen  Olden,  Pa.   Tlie  next  meetTng 
will  be  held  in  Minneapolis  in  April,  101  s. 

A  Science  Faculty  Club  has  been  organised 
at  iho  TTniveiaity  of  Sonthezn  Oalifornia,  Los 
Angelee»  Calil  The  pnrpoee  of  the  club  is  to 
promote  research  and  enoperatiou  between  the 
departments  of  science  in  the  university*  A 
meeting  is  held  each  month.  The  offioen  are 
Professor  Albert  B.  Ulrey,  president;  Pro- 
fessor Arthtir  W.  Nye,  vice-preaidentj  and  Mias 
Catlierine  V.  Beers,  peeretary. 

The  Oklahoma  State  Bureau  of  Standards, 
whicli  was  oiganiaed  hj  aet  of  tiie  Icsislataxe 

of  1915  Bocnred  an  appropriation  of  $8,500  with 

which  to  ptirehase  pquiprnent.  It  is  the  pur- 
pose of  the  bureau  to  secure  primaiy  and  sec- 
ondaiy  standards  of  wnghts  and  measores  and 
for  tt^ting  gas,  water  and  electric  meters. 
The  bureau  is  n\»)  planning  tlu;  tX)uipineiit  of 
a  laboratory  for  the  measuring  and  testing  of 
the  beat  Talnea  of  fuels  aa  ooal  and  petroletmi 
products.  The  hnrean  ia  ^toated  at  flie  State 
University  and  wltli  tlu;  equipment  planned 
will  bo  able  to  ijrovide  tbe  people  of  the  state 
a  place  where  they  may  have  their  weights  and 
meterB,  ele.,  oalibrated. 

UNIVERSITY  AND  EDUCATIONAI* 

NEWS 

Thb  prerident  of  the  BepidklM  of  Panama 
has  signed  a  decree  estaUiahin^  a  Pan^Amer^ 

ieaii  l'niver:«it.v  in  aeeordnnee  with  a  law 
passed  by  the  legislature  on  January  27.  The 
trustees  are  to  oonsist  of  the  secretary  of  pub- 
lio  instraetion  of  Panama  and  the  dipkmatie 
representatives  of  the  Amcriean  republics  or 
their  representatives.  Diplomatic  representa- 
tives of  other  countries  maintaining  chairs  in 
tiie  muTenily  are  alio  to  have  repreeantatives 
on  the  board.  It  is  believed  that  the  uniTer* 
sity  may  be  of  international  value  to  the  Amer- 
ican republics,  especially  in  subjects  such  as 
medicine^  lav  and  agrioultnnw 

Tax  legisiatare  of  the  atate  of  OUahoma  at 
its  recent  session  made  provision  for  the  fol- 
lowing boi1dina:«  fur  the  State  University  at 
Norman:  Auditorium,  $150,000;  wing  to  li- 
brarjr*  $75,000;  0eok«y  boilding^  $100«000; 
hospital  at  Oklahoma  Oily  in  oonneotion  wilii 
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the  medical  school,  $200,000.  At  the  same 
tlm«  th«  Agnentonnl  and  Ifgehaniaul  Arti 
OdllQge  at  StUhtater  vm  gnnted:  8«miio» 
ban,  flOO^OeO;  gjrnmariiiin,  9100,000. 

The  residue  of  the  cstnte  of  James  Buch- 
anan Brady,  which  is  estimated  as  more  than 
foiur  juflUm  doUan,  is  beqacathad  to  ^  Naw 
Tork  Boapital  <m  West  Sixteenth  8lMt»  Kaar 

York  City,  to  establish  the  Jamee  Buehanan 
Brady  Foundation  for  a  urolo^cal  institute, 
similar  to  that  at  Johns  Hopkins  Hospital  at 
Baltimore,  which  |fr.  Brady  had  endowed 

during  his  life  with  $200,000.  An  additional 
$300.(X>0  is  left  in  trust  to  the  Johns  Hopkins 
Hospital  for  the  muiutenano©  of  tlie  institute. 

The  Harvard  Medical  Sdiool  will  ^vide 
instmction  im  the  aenior  «lau  during  the 

aammer,  with  two  wedts  holiday.  It  is  optional 
with  students  whether  they  will  he^rin  their 
fourth  year's  work  on  June  4  or  Septcmbex  24. 

Owi.sG  U>  the  national  emergency,  the  Cor- 
mdl  University  Medioal  College  annoimoes 

that  it  will  continue  instruction  for  members 
of  it3  senior  elas;*  thmijphout  the  sunime*  so 
that  they  may  be  graduated  with  the  degree  of 
1U>.  <Mi  or  about  Januaiy  1,  IMT. 

pBonaaott  O.  B.  BmRiwia,  pvafeasor  ol 
mechanical  engineering  and  head  of  the  de- 
partment since  has  been  appoint^  dean 
of  the  College  of  Engineering  and  director  of 
the  Engineering  Ezpariment  Station  of  the 
University  of  Hlinois  to  sneoeed  Dr.  W.  F. 
M.  Goss  who  has  resigned  to  beoome  president 
of  the  KaUway  Car  Manufacturers'  Associa- 
tion  of  New  York. 

Db.  Ohas.  BiooKom,  of  the  TTnivenity  of 
ITaiiiui,  haa  been  elected  professor  of  anatomy 
and  director  of  the  defwrtment  at  the  UniTCir- 
sity  of  Louisyille. 


DISCUSSION  AND  CORRB8PONDBNCB 

A  VIABLE  TEN  YEAR  OLD  CULTURE  OF 

BACILLUS  PARATYPH08U8  BETA 

As  the  usual  text-books,  manuals  and  cur* 
vent  litentDfe  make  hut  littia  w  no  BftMitMia 
of  the  lengtii  of  1^  of  inditidnal  haotoria 
the  following  leooid  may  not  be  vitiumt 

intereet 


In  ld09,  when  I  began  teaching  bacteriol- 
ogy at  Bioward  UniTersity,  among  the  atedc 
enltarea  of  organisms  in  the  laboBatoty  »aa 
one  labeled  "  Paratyphoid  Schottmiiller  1-14- 
06."  It  was  a  deep  agar  etab  made  in  a  nar- 
row test  ti^  and  the  tube  inst^ui  of  being 
ckead  in  the  naoal  manaw  by  a  eottm  idhv 
had  been  sealed  off  in  the  flame.  Hermetically 
sealed,  the  agar  culture  had  been  prevented 
from  drying.  The  culture  had  been  prepared 
thne  yeaia  pravionaly  by      Wa  AOcgep* 

On  J'anuary  17,  1916,  ten  yeota  and  three 
days  after  thr  culture  had  been  made,  the 
tube  was  broken  open  and  the  organisms 
tranrfnnred  to  Boaadl  donUe  sugar.  Thediar* 
acteristio  red  oolor  and  gaa  did  not  antaar  in 
the  butt  of  the  tube  on  the  first  transfer. 
Transfers  were  then  made  from  this  tube  to 
other  double  sugar  tubes  at  irregular  interrak 
during  a  ooople  of  months.  At  about  tiie  fiftti 
transfer  the  organism  showed  its  ebaraots^ 
istic  reaction  on  the  double  sngtiT.  Its  fer- 
mentation of  separate  sugars  was  tried,  as 
wdl  as  other  enhnn]  testa,  and  the  agglutma- 
tion  test  with  parat^-phoid  beta  immui^  asmn 
was  done.  All  these  !nr^ir<<ited  that  thooigaD- 
ism  was  BacHhu  paratyphotut  beta. 

Daring  the  ten  years  it  had  always  beat 
kapt  in  a  okeet  away  fram  tiie  light*  along 
wiA  the  other  trrlr  cultures.  The  tempera- 
ture in  elo«et  varied  during  the  first  fire  years 
from  as  high  as  ^2'*  C.  in  summer  to  nearly  as 
low  as  0*  O,  wintv.  During  the  last  flwa 
years  the  temperatnxe  was  aevar  lower  than 

15*  a 

M.  W.  Ltok,  Jr. 
Osoaas  Washinoton  Ukivibsitt 

A  METHOD  FOR  KILLTNO  TURTLES 
Killing  turtles  for  cln?"  purposes  is  more 
or  less  of  a  task  dependuig  upon  the  equip- 
ment at  handi  Even  tiion^  a  eloaed  tank  ii 
available  for  administering  gas,  thirty  mio- 
utes  to  an  hour  is  reqxiired  for  ane^thetff- 
ing  these  r^tiles  and  then  they  may  rerire 
daring  disasetlott.  Another  expedient  soa^ 
times  leaorled  to  is  to  plaee  the  speeimsns  in 
boiling  water  for  a  few  minutes.  This  has 
its  ^'eotions.  I  have  obserred  attemiili  to 
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give  an  anesthetic  or  a  poison  by  way  of  the 
VWQlh  tiliidi  u  alnuwt  impossibk.  However, 
MifcrtMieee  can  be  mtrodaMd  UKh>  tiie  alimen- 
taiy  tract  through  tlw  nam  and  tiw  dienred 

results  obtained. 

Such  ia  the  method  used  in  tuid  laboratory. 
Chkarofurm  is  inje<ntn<i  into  fbe  doMa  $nA  a 
•taring  tied  in  front  of  the  mm  to  prevent  the 
ejection  of  the  liquid.  Five  cc.  of  chloroform 
thos  given  will  aiiesthetiie  an  eight-inch 
turti/B  snffioieiiliy  ioBt  diMteotlou  in  thlvtgr  to 
forty-five  minaiH. 

The  vnlue  of  this  method  Is  threefold.  First, 
a  string  and  a  pipette  constitute  the  necessary 
equipment;  8eeond»  the  etiO  irith  vlddk  liie 
tiwBflietie  OBB  be  given  is  evident;  end  tiufd, 
there  is  no  danger  of  the  ?pc<<inien8  eomiag 
out  from  under  the  dUoroform. 

Newton  Milleb 

Utnvmwr  «t  TJf am 


SCIENTIFIC  BOOKS 
Combinatory  Analysis.    By  Major  Percy  A. 
MacMjihon.    Cambridge  University  Frees. 
1918,  YoL  1,  zix+ 800  pp.,  end  1918,  YoL  S, 

ix-|-S40  i)p. 

One  of  the  four  grand  divisions  of  what 
may  be  called  properly  static  mathematics  is 
the  theory  of  oonflgunlione.  It  imdndes  tihe 
eonstmction  out  of  given  elements  of  com- 
pound forms  under  certain  given  conditions 
or  restrictions;  together  with  the  characters 
possessed  by  such  cuiistructions  wheu  they  are 
'varied  mder  given  laws,  such  as,  for  instanoe, 
the  character  of  transitivity,  or  that  of  primi- 
tivity;  and  the  laws  of  dependence  of  such 
constructions  upon  each  other;  as  wdl  as 
finally  the  iuTention  of  new  or  ideal  elements 
of  mathematics  that  enable  the  solution  of 
problems  of  construction  to  he  effected.  The.-fO 
constrootions  vary  from  the  mere  permutation 
of  a  Unear  series  of  elements  np  to  libe  com' 
plicated  trees  of  chemioal  combinations 
studied  by  riyl-y,  and  in  general  to  all  sorts 
of  problems  in  what  has  been  happily  denomi- 
nated tactics  by  Cayley,  or  syntactics  by 
OoonMt.  We  find  in  its  field  the  eonstniotion 
of  magic  squares,  of  Latin  squares,  of  Latin- 
Qreek  squarea,  of  triangles,  stars,  polygons. 


chess  problems,  routes  over  net  works,  prob- 
lems of  topc^raphy,  and  withont  mooih  stretch 
of  imagination  i»e  mi|^t  now  indnde  the  dis* 

position  of  the  elements  of  war.  The  field  is 
obviously  large  in  rxtn^.t,  and  in  a  -wide  variety 
of  aspects  fascinating,  ifrom  certain  points  of 
Tiew  one  might  be  tempted  to  conclude  that 
we  could  include  in  it  tB  matiiematics,  for  the 
definition  griven  by  0.  S.  Peirce  made  mathe- 
matics the  science  of  ideal  constructions  and 
thor  BppIieabiUly  to  tiie  norld  as  it  ia. 

The  study  of  eon^nmtions  usually  begins 
with  combinatory  analysis.  By  this  is  usually 
meant  the  study  of  the  arrangements  along  a 
line  of  a  collection  of  objects,  eitber  as  indi- 
Tiduals  or  in  gvonpe;  axrangements  at  tiie 
nodes  of  a  lattice;  combinations  of  arrangc- 
ments.  Such  problems  ari?o  not  only  as  mat- 
ters of  tactic,  curious  problems  or  puzzles,  but 
in  the  determination  of  the  nomher  of  sndi 
arrangements  needed  in  soMng  pxobkms  in 
tho  theorr  of  probabilities. 

The  treatise  of  Professor  MacMahon  tmder- 
takea  to  present  some  general  methods 
of  handling  such  studies.  These  methods  con- 
sist for  a  large  part  in  tho  construction  of 
enumerating  generating  functions,  and  in- 
■vtBcn  eonsiderable  study  of  symmeCrie  fnae- 
tioos  and  certain  differentiating  operatota.  In 
tho  course  of  this  study  he  arrives  at  some 
very  el^ant  theorems.  These  methods  not 
only  enumerate  the  possible  forma,  but  in  many 
cases  afford  methods  of  actual  construction 
of  the  entire  list  of  sneh  possible  forms.  They 
are  very  powerful  and  have  enabled  the  author 
to  solve  problems  that  were  considered  for  a 
bng  time  to  be  hegrond  the  xeadi  of  mathe- 
matical analysis.  Hit  success  and  presenta- 
tion in  complete  form  may  induce  others  to 
study  this  important  branch  of  mathemati(». 

^nere  are  eleven  aestions,  and  tiie  tiq^ 
nndev  eonaidaratioin  will  give  aome  Idea  of 
the  character  of  the  treatise.  Section  one  con- 
siders ordinary  ajTnmetrie  functions  and  their 
connection  with  the  theory  of  distribution  of 
objeota  into  paroeb.  The  operatoia  tfhieb  are 
nsefol  for  these  purposes  are  developed,  and 
their  algebra  considered,  turning  out  to  be 
quite  analogous  to  the  algebra  of  ^jmmetrio 
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functions.  A  distinction  is  drawn  between 
<h»  paieel  d  objects,  in  which  the  ««dar  of 
ammgiaiient  in  the  pueel  is  umiuitflml,  and 

tlie  ^^roup  of  object.-,  in  wliioh  the  order  of 
arrangement  in  the  "rroup  is  material.  For 
instance  if  we  dort  3  as  2  fi'a,  1  y,  1  &  into 
«evan  bons  of  which  four  boms  axe  exaoU^ 
alike,  and  thne  boxes  alike  but  difPereat  from 
the  first  four,  we  find  that  we  have  a  problem 
of  distribution  of  objects  of  type  (321^)  into 
paxoek  of  type  (48),  whieh  can  be  done  in  11 
ways.  This  number  11  may  be  found  by  a  dis- 
tribution fuiictioTi,  derived  from  the  theory  of 
symmetric  functions.  This  function  ffives,  for 
Snatanoib  for  llie  vavions  ^imb  of  4  objeoli 
tribttted  into  pateeb  of  tiype  <S)  these  reaaUa: 
for  type  (4),  5  way',  for  type  (31)  3  ways, 
for  typo  (22)  4  ways,  for  type  (211)  5  ways, 
for  type  (1111)  7  ways.  If,  however,  the  dis- 
tcibntion  is  into  grontpa  rather  than  into  par* 
eels,  we  heye  for  type  (4)  2  ways,  for  type 
(31)  6  wayp,  for  type  (22)  10  ways,  for  type 
(211)  18  ways,  and  for  type  (1111)  86  ways. 
The  detennination  by  tiie  fnnetion  consists 
in  finding  the  coe£5cienta  in  formulss  that 
arise  from  tlie  theory  of  symmetric  functions. 
These  coefiicients  may  be  found  directly  for 
the  indiridoal  terms  by  nrinir  the  opemton 
referred  to. 

Section  two  considers  the  theory-  of  separa- 
tions, a  separation  being  a  distribution  of  the 
munbers  ooastituting  a  partitioai  of  some 
integer  into  peroeb,  or  groups.  IBxtensiTe 
generalization?;  are  possible  from  the  formul» 
and  the  operators  produced.  The  application 
to  sets  of  objects  of  given  types  and  their  dis- 
tributions resolves  more  complicated  problems 
than  those  given  before.  For  instance^  iriA 
a  set  of  four  threefold  ohjeet",  <tn/i^,  fi.afl^, 
c,6,c,  can  be  foriufd  Z6  cases  of  distri- 
bution into  the  types  (211),  (22),  (211), 
namely  the  ohjeets  «^t^  <¥>k^^ 
and  the  different  pennutations  of  these  sx^ 
ranarements. 

Section  three  deals  with  permutations,  par- 
tiookrly  with  points  useful  in  the  general 
theory  of  coiudtinatioDS  and  distributions.  A 
certain  master  theorem  is  deduced  which  has 
great  reeolving  power.  In  perticukr  it  solves 


the  problem  of  ascertaining  the  number  of  per- 
mutatioos  in  wUdi  every  letter  occupies  e 
new  plao^  and  in  ezpresnng  sums  of  powers 

of  binomial  coefficients.  The  notion  of  lattice 
permutation  is  introduced,  by  which  is  meant 
that  if  any  pcrmututiou  be  made  of  a  a's, 
h  ft%t  c  ys,  etc,  to  be  a  lattice  permute^ 
tion  it  must  be  such  that  reading  it  from  left 
to  ripht,  at  no  point  of  it  will  the  number  of 
a's  so  far  written  be  less  than  the  number  of 
/S*!*  aor  mmiber  of  fi^t  lam  tiian  the  nuadbsr 
of  y's,  cte»  for  instanos^  Isr  8  a's  and  2 
tlie  l.itti*^  pcrmtitntion?  arc  aafS^,  and  ,i.8aS. 
The  permutation  afifia  is  not  a  lattice  permu- 
talioa  beesnse  whin  we  arriiu  at  the  lliird 
letfesr,  we  shall  heve  9  /9'b  and  only  1 «.  Theas 
are  called  lattice  permutations  because  they 
serve  to  handle  arrangement 3  of  integers  at 
the  nodes  of  a  rectangular  lattice  iu  a  plane, 
or  in  apace. 

Section  four  OOosiders  compositions  of  in- 
teircrs.  by  which  is  meant  the  permutations 
of  the  partitions  of  the  integer.  In  connection 
with  tiiese  some  new  symmetric  funetums  sie 
introduced.  An  application  to  NeMond/i 
problem  is  made.  It  is  this:  griven  p  cards 
marked  1,  q  marked  2,  r  marked  3,  etc,  which 
are  ahufled  and  dealt  in  such  wise^  tiut  ss 
long  as  a  card  is  not  of  lower  number  than  the 
precedini?  it  is  placed  upon  tlie  precedinp,  but 
if  lower  it  must  start  a  new  pile;  what  is  thi 
probability  that  there  are  at  most  m  piles 
when  all  have  been  deeitt 

Section  five  introduces  the  notion  of  perfect 
partition,  that  is  partitions!  such  that  each 
contains  only  one  partition  of  each  lower  num- 
ber. For  instancy  for  7,  a  perfect  partitiim  it 
(4111),  since  we  have  only  one  pertition  of 
1.  9.  J^.  4.  5.  n.  Tliese  are  then  applied  to  dis- 
tributions upon  a  chess  board.  A  connection 
is  thus  srrived  at  between  magic  squaros  and 
the  general  theory.  The  enumeration  of  Latin 
squares  is  effected  by  jreneratinp:  functiini?, 
thus  solving  a  long-standing  problem.  Far 
instance,  the  number  of  reduced  Latin  ijquari'^ 
of  order  1,  is  1,  of  order  S,  is  1,  of  order  t, 
is  1,  of  order  4^  is  4  and  of  order  6,  is  52. 

Section  six  ennmrrntes  thp  partitions  of 
multipartite  numbers.    A  multipartite  num- 
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b<?r  is  one  that  would  be  called  in  general 
ailfebra  a  multipleaK,  as  (6«  8)  or  (3,  6,  2,  7). 

8«ml  laUet  of  lionMvniaoiia  fanatioiM, 
distributuni  fimotumi^  uid  cnnnMntiont  oloio 

the  first  volTimr. 

Section  seven  is  devoted  to  the  algebraic 
side  of  the  partition  of  numbers,  giying  in 
aome  detail  tiie  praent  state  of  Hie  Hiatay, 
but  omitting  the  purely  arithmetic  side. 
There  are  given  lipro  further  developmonta 
connected  with  symmetric  functions. 

Seetiim  eiglit  ocmsidefB  the  theoiy  of  parti> 
amtB  as  based  u]>')ii  Biophantine  inequalities* 
generalizing  the  whole  treatment.  A  chapter 
is  devoted  to  the  further  study  by  this  means 
of  magic  squares,  the  object  being  tiidr  enu- 
meration rather  than  construction. 

Sections  nine  and  ten  study  partitions  in 
two  dimensions,  including  a  complete  solu- 
tuni  of  another  loiiig««taiidiug  problem.  The 
proiUem  of  three-dimensional  partitiona  rdatt- 
ing  to  a  cubic  lattice  is  also  attacked. 

Section  eleven  relates  to  symmetric  fimc- 
tfona  of  sereral  systems  of  quantities  with 
•pplioKtioiis  to  diabribotioa  fnaetioBa. 

The  second  volume  closes  with  tables  of 
symmotric  ftmctions  of  two  systems,  and 
enumeration  of  solid  graphs. 

Ti  <ma  were  to  undertake  to  diaraetariae  the 
treatise  of  Professor  '^^a^•"^^ahon  briefly  he 
would  probably  hest  stato  its  field  by  saying 
that  it  is  a  development  of  the  algebra  of 
es^mmetrio  fonotioiia  with  apiplieatin  to  vari* 
ous  generating  QXprossioms  whose  coefficients 
find  use  in  ennmerntion  problems  of  distribu- 
tion. Professor  MacMahon  has  occupied  him- 
■elf  with  the  development  of  tiiis  Hieoiy  fn 
aome  years  and  the  treatise  is  a  systematie 
presentation  of  his  results.  Xo  brief  arcount 
can  be  given  of  the  very  skilful  methods  em- 
ployed. It  shows  amply  that  alongside  of  the 
alternating  functions  so  long  studied  in  deter- 
minant forms,  the  symmetric  functions  are 
equally  imjiortant  and  have  their  field  of 
application.  It  exemplifies  how  different 
btaadiea  of  mathematioa  can  be  ooRelated  ao 
aa  to  be  uaefnl  in  redueing  problems.  It  also 
drnw-j  stronply  attention  to  the  fact  that  there 
still  remains  in  the  field  of  algebraic  form 


plenty  of  opportunity  for  the  interested  stu- 
dent to  do  research  work  of  high  order.  In- 
deed it  would  seem  that  courses  on  symmetrio 
functions  at  least  should  be  offered  alongride 
of  other  courses  in  algebra,  such  as  theory 
of  equations,  determinants,  groups,  and  the 
like.  The  whole  theory  of  the  construction  of 
algebraic  forms  lor  oertain  apooifio  pfupoees 
has  been  enriehed  here  witii  a  valuable  eoii> 
tribution. 

James  Bybkis  Suaw 


8PBCIAI.  ARTICLES 

INHERITANCE  OP  OIL  IN  COTTON 

The  table  of  oil  percentages  given  below 
suggests  the  possibility  of  producing  divergent 
straina  or  biotypea  from  a  "TarieAj"  of  cot- 
ton, the  one  having  seeds  relatively  high  in  oil 
content,  the  other  relatively  low  in  oil  content. 

The  top  line  of  figures  gives  the  analysis 
{ether  extract)  of  the  seed  from  several  mother 
plants,  followed  in  column  by  the  analysis  of 
the  f^ced  of  three  of  their  progeny  plants, 
respectively. 


nM  MM  IflbM 

18.97  16.79 1 ISJS 

MJV 

18.21  22.00  17.16  22.10  17.75ll9.87il8.47 
18.67i20J2I18.40121.17|17.86|19.46;I8j98 
U4«nM^l7J6  SI  JsllTJtt  l»J«.ia40 

The  three  "high"  parents  havo  an  average 
of  19JS1  per  cent  oil,  and  their  nine  progeny 
plante  an  average  of  20.79  per  cent.  oiL 

The  four  "  low  "  parents  have  an  average  of 
16.89  per  cent,  oil,  and  their  twelve  progeny 
plants  an  average  of  18.20  per  cent.  oil. 

The  maximum  difference  between  parents  is 
4.06  par  cent  oil.  and  the  maximum  differoice 
between  plants  of  the  pNgony  genemtion  ia 
4.94  per  cent.  oiL 

A  aeasounl  variatioitt  raiaing  the  oil  content 
of  all  planta  in  tiie  progeny  year  is  noted. 

A  later  report  will  give  the  correlation  be- 
tween oil  content  of  the  seed  and  other  char- 
acters. 

E.P.  Humv 

AORICULTTB.IL  EXPSBIMEN'T  STASNir, 
COLLBOB  STAnON,  TXXAS 


412 


80IEN0R 


[N.  &  VOL.  ZLY.  JKo.  urn 


THE  AMERICAN  ASSOCIATION  FOR 
TRB  ADVANCBIIBMT  OF 

SCIENCE 

aZCTION  D— MBCHANICAI.  8CIKMCB  AND 
BNOIMBBMNfr  n 

Secent  Devetopm«nt$  in  DeUtiU  of  Construction  of 

Brick  Pavements  on  Grew  Concrete  Fortndation 

and  Band-Cement  SuperfomdatUm :  Williau  C. 

Perkins. 

DiBGOssion  of  new  methods  of  eon°tn5cting  brick 
pavements.  Two  methods  of  constructioQ:  (1) 
Tte  Jltjlng  of  the  btldt  cUivetiy  on  the  gMMl  MO.- 
«ratof  commonly  callnd  "the  monolittic  eonstnic- 
tlOB."  (2)  Tb«  laying  of  the  briek  on  a  saper. 
toandatiop  of  eauMot-aaiid  timmmtSj  «alled  "tb« 
ecmi-monolithic  construction." 

Advent  of  a  bfkk  8  inches  in  depth  doe  to  tlie 
Bw  HwOiofe  of  coustrufilloB  and  dlasmtoB  of  Iko 
advantages  of  a  3  inch  hrick. 

J>iaotusion  of  the  details  of  eonstruetion  of  the 
momoHthie  type. 

Biscuaaion  of  the  dalidla  9l  constrnetlvL  of  tto 
somi-monolithic  type. 

(Slides  will  be  used  showing  the  different  steps 
of  oonrtraoUoik) 

The  Causes  of  Craclit  in  Cmtni-CMUrtt*  POM* 
mcnts:  A.  T.  Qouabkcx. 
TUi  paper  gh«i  data  <m  tb»  tOtUtw  offiaet  of 

noistaro  tad  temperature  in  causing  cracking  of 
concrete  pavements.  The  Results  of  laboratory 
teats  on  the  effect  of  moisture  on  concrete  are 
^vsn  as  mil  as  the  results  of  Jleld  maaaarements 
on  concr<»te  roads.  Likewise  some  results  of  frlc 
tioa  tests  of  conerete  slabs  on  various  sub-bases 
an  pwaentod  and  appUed  is  analjrBiiig  tt*  offoet 
of  expansion  and  contraction  in  causing  cracks. 
Finally,  the  effect  of  lack  of  oniform  support  by 
the  •nb-baso  in  eaoalng  loagitodiBal  oraeks  is 
pointed  out. 

A  Condition  Survfy  of  Con<7reto JBoodt <» flko  l7Nlt0d 

StiUes:  A.  N.  JoHKSOK. 

proofinq  in  Hood  COMtnuHim:  B.  A.  UMtm  Md 

0.  J.  Morrison. 

A  iriMsl  and  a  road  vaj  be  ooniidarad  aa  two 

elements  of  n  niaciiiue  and  tho  Ideal  V8qitltit6l  fOT 
each  determined  to  be: 

1.  Porfeetly  liard  and  parfaedj  rmmd  wheeiL 

2.  rorfectly  hard  and  level  rCMld. 

The  ideal  road  can  not  be  maintained,  but  can 
bti  itpproot^hcd  by  constructing  a  moderately  hard 
road  which  resists  wear  and  disintegration. 

In  order  to  folffl  their  requirenicuta  roads  must 
bo  water-proof  so  as  to  protect  them  froai  tiie  liow- 


ing,  undermining  and  peaatiatioa  of  water.  Fzia- 
o^dlea  of  watorproofing  are  riwpi^  htA  aia 

glected.    Tlluatrated  by  drawings  and  pictures. 

Boads  are  constnwted  under  Ave  geoeral  eoa- 
dltloBg: 

1.  On  level  ground. 

2.  On  inclinod  ground 

3.  In  cuts. 

4.  Ob  ombaakmoBla. 

5.  O'l  «!(!«  of  slopes. 

Each  condition  requires  a  different  method  of 
wBtopNaiag,  aad  mtarptoodBf  k  dapoadial 
apoia; 

1.  Location  of  drains. 
S.  Oonslruetion  of  road. 

3.  Treatment  of  surface. 

Comparative  costs  of  construction  and  mainte- 
naneo  diow  ttat  at  fha  end  of  Ave  years  Oa  told 
co5t  of  a  non-waterpruof  road  and  that  of  a  semi- 
water-proof  road  are  about  oq;oaI,  bat  that  the 
fomer  ia  pcaefciaal]y  nsaUaa  iASSb  tta  latter  shows 
mtlB  datorioiatioa. 

Similar  compaiiaona  far  waltptoof  nada  aia  not 
yet  available. 

CMaNiMa  Sher  Highway:  Oeoroi  C.  Warrxk. 

The  fourth  session  was  held  in  the  morning,  Fri- 
day, Divernber  29,  in  the  engineering  buiMing.  Co- 
lumbia University,  Vice-president,  I>r.  Uenry  M. 
Howa  in  tha  obdr,  with  aa  attandaaoa  of  about  IS. 

The  (irogram  of  the  RCs<;ion,  which  waa  daiotod 
to  general  engineering,  was  aa  follows: 
Moitm  Methoit  0/  Praoilw  LevOimg  <a  fka  Coait 

oad  aoodoMo  Array.*  Wnuaic  Bowi*. 

l>eveiopment  of  the  iffitaMMMa  StdkogrofMt  3ms 

vey:  N.  H.  Hzck. 

Differenee  in  popular  and  seientifie  attitude 
toward  the  two  iNcancaia*  of  Ite  Ooiat  aad  Gaodalia 

Survey  work. 

Laek  of  appreciation  of  hydrographic  probloras 
with  Moaoaa.  Ooaservatlan  of  sea  reaeta  om  sar* 

vey  methods.  Tn.xtances. 

Numerous  sources  of  possible  error  to  be  elimi- 
nated. Preanire  of  e<KDffierelal  needa  IntOBftBNB 
with  experimental  work. 

Clo!ter  attention  to  care  in  location.  Fdimina- 
tiou  u£  errors  due  to  currents  iu  cortaia  offshore 
ama.  StaiUfag  tanUa  of  a  ibnpla  ahange.  Im- 
provements  in  depth  mea.snrementO.  PoSiiUe 
errors  iu  a  long-established  method. 

ViUna  of  Tertieal  notbod  of  davdoping  aD  bo^ 
torn  oontours  introduced  need  for  wire  drag 
method.  Matbematiaal  deflnitioin.  Aima  and 
elassifieation. 
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Practise  in  deep  water  work.  Outline  of  nnturt' 
of  ixoUeme  in  eliMe  to  bottom  tvire  drag  msamjt. 
Bnrtew  cliMrViitidB  hiiiiBwteul.  AnalyBiB  of  M* 
tion  of  wire  in  striking  an  obstruction  with  ob* 
served  phenomena.  Qeologieal  phaie.  Sqpoi- 
meats  and  conelosionB. 

Till  line  I II  of  valne  of  nothod  and  reenlts.  Im- 
provements in  apparatos  and  instmrnont^.  Stand- 
ardisation of  measorements.  Definite  recognition 
•f  atid  far  e^Mrimaft  aad  TCMBfcii  in  all  liBiMkio 
will  lead  to  eontinuoos  improveoMBt  in  reenlta. 

The  Engineer  and  fk»  Ifent^f^tr:  Hihet  A.  Win 

Wood. 

Herein  Mr.  Wood  first  reeonati  tin  eil^  «f  tto 

practise  of  en^ueering  science  as  a  civilian  oeen- 
jpatioB.  He  then  deaeribee  the  slow  devdopmoit  in 
ptlMllBif  dufnc  fh0  link  oinMeeii  eentoiiogi  oon- 
mencingr  with  the  mannfacture  of  paper,  and  re- 
lates to  the  improvements  as  tliey  took  place  up  to 
Ike  sItMtMiitt  eentoxTf  iriMm  fho  englnoflf  took  Iks 
art  in  hand,  tranaforming  it  from  a  hand-worked 
to  an  automatie  basis.  Mr.  Wood  then  dwells  on 
Um  aova  oloimiw  improvomsnlv  made  in  printing 
.during  til*  alwttoettth  Mdrtavjr,  ptttimiltt^  in  tin 
printing  press. 

Having  brought  the  press  to  iU  present  state  of 
patftelXon,  he  enomerates  the  othor  tanipiOTemaitts 
in  printing.  In  connection  with  the  compoBing 
room  he  ei^nnds  the  revolationary  advantages  of 
th0  Uuuljpo^  od  fa  fiidflds|f  tto  ImpfOWBioiiia 

made  in  the  stcrpotvping  room  he  explains  the 
processes  which  transformed  it  from  a  hand-worked 
ialD  M  MtwnaMff a  lly-operrted  (Inpnrtiiionti  tlHi 
autoplate,  introduced  early  in  thO  tWBtiaft  Mft- 
tozj,         the  j^rineipal  faetor. 

Mt.  W«od  fhm  ptsMO  on  to  ^  newspaper's 
latest  achievement,  the  stereotvper dry  matrix, 
with  which  the  history  of  printing  ends.  And  he 
eio(*ea  with  a  prophecy  that  the  next  step  forward 
in  printiMg  wQl  be  taken  in  the  printlnf-piraBS  de- 
partment. 

Independent  Laboratories  in  the  Sngimatring  iit- 

dustriss.*  Clatton  H.  Bhasp. 

The  miiverHity  Is  the  proper  place  for  pvn  mI* 
mtifle  work;  ^at  is,  work  done  without  any  eom- 
aereinl  motive.  The  large  manufacturing  organ!- 
Mtlona  hacw  feeogaisod  tho  impovlanM  of  indaa* 
ferial  laboratory  work  and  many  of  them  have  or- 
ganized extensive  laboratories  for  their  own  pur- 
poeea.  Tl>o  amaP  maanfaetnrer,  bdag  tniable  to  es- 
tablish  an  efficient  laboratory  of  his  own,  may  take 
his  work  «itlMr  to  a  technical  school  or  to  an  indo- 
pendent  iiHhwWal  InbOMlou.  Tko  UrtriMl 
BdiMA  im,  howovwr*  VBtoltad  f ot  ntaj  daatt  «t  !»• 


Tustrial  work  through  limitations  of  equipment 
and  because,  being  organized  for  purposes  of  edn- 
eation,  indulrial  mA  doea  not  lit  properly  into 
its  scope.  The  best  solution  of  the  laboratory 
l^blem  of  the  small  manufacturer  is  recourse  to 
independent  laboratories,  adequately  manned  and 
equipped  and  supported  k{jr  the  work  which  they 
do.  Such  laboratories  may  offer  facilities  quite 
comparable  with  those  of  the  laboratories  of  the 
gnat  «oi|tontimB  and  ikonid,  if  adeqoatety  sup- 
ported, profa  an  important  fastor  in  Indoatiial 
progr^B. 

A  Study  of  the  Meiatum  between  I'eneioH  and  Mag- 
netic PirawaklWtyf  Jims  T.  Booii. 
Magnetic  curves  are  commonly  assumed  to  hold 

irrespective  of  conditions  under  which  material  is 

tobanaad.  Is  tkta  ooraaetf 
Does  tendon  affact  panaaaUlltj  of  magMtia 

teriatef 

Doea  fUa  dmags  irltti  mateirialf 

What  i.s  the  magnitude  of  this  change? 

Tests  on  east  iron  showed  permeability  onsi- 
ftetad  twiiaitTtii 

Toats  on  irronght  iron  sbewad  permeability  eon* 
sidersbly  affected  by  tension.  To  top  of  knee  of 
B-H  curve,  tension  below  a  certain  auiouut  iu- 
awaaad  pannaaMMy,  graatar  taaaiOBa  deeiaaaad 
pormeaHlity.  Above  knee,  all  tendons  up  to 
elastic  limit  decreased  permeability.  Higher  the 
atnaa,  tko  giaatar  tka  paaaantaga  daafoaao}  ^ffl"" 
the  degree  «f  aatniatiaa,  tka  kaa  Ike  peiaantaga 
decrease. 

Teats  on  etad  Aoipad  pomaablHtr  to  be  af - 

facted  in  the  same  manner  as  wrought  iron. 

With  these  materials  the  increase  and  decrease 
in  permeability  may  be  as  high  as  20  per  e«ait. 

Effoet  aeems  to  increase  as  aiaattd^  of  malaEial 

decTWi.'^cs,  liut  ca^nt  iron      an  exception. 

The  presence  uf  carbon  may  be  a  determimng 

fkotOT* 

NoUt  on  tka  Theory  of  the  Air  Care  duMrmt- 

former:  Walter  L.  Upson. 

The  tlieory  of  the  auto  transformer,  especially 
tta  nen-fORie  type,  is  worked  out  by  the  method  of 
complex  quantities.  It  is  pointed  out  that  the  re- 
sistances and  leakage  reaetaaoes  of  ^-core  traas- 
faimsira  batag  eoaatant  and  tka  magaetlalag  onv» 
rent  being  directly  projtortioual  to  the  imprcs.ied 
voltage^  the  characteristic  performance  is  entirdly 
depaadsnt  on  tko  voitaga  and  lAan  known  for  ana 
value  of  voltage  magr  be  kunedittolf  foond  far  aay 
other  vditage. 

A  baitf  dlaaMden  of  the  peculiar  tHr 
tiv  of  tbla  afpaiatna  Is  iadieatad  bj  tksaijr 
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given,  nnri  an  cicanple  J*  WKtod  OBt  fMMB  M- 
Bomed  constants. 
Tlw  pap«r  Is  of  s  pfrdlnunMry  ckanetar,  1»- 

ton<lc(l  to  ojion  up  the  general  problotii  .ind  suggest 
what  may  be  ezpectad  by  a  more  exhaustive  study 
ttmn  fb9  flKpcrioMtttil  MtMidpoiBt. 

MtHM  AiiKiiMriiV'  P«  A.  ICinranDf. 

Medical  engineering  is  i^cfiipt!  as  HUCidttd 
viewed  from  the  angle  of  engineering. 

TIm  ant^  refeva  to  tlie  great  intanat  maoii- 
fested  in  our  days  in  sanitary  science  (preventive 
medieiaa)  and  in  medical  subjeets  fsaenUly. 

Bt  flnfliwB  aB^aaering  and  palati  out  fha  aaeaa 
•i^  for  tiia  aa^naar  to  ba  inganianat 

The  variotis  divisions  of  therapeiitics — natural, 
applied,  empirical  and  rational — are  referred  to. 

fleram  therapeutics  is  criticized. 

Thf  expressive  fear  of  microbes  is  dirapproved, 
but  it  must  be  reeognised  that  more  than  half  the 
diaaasea  ave  of  baetoilal  oilgla  and  that  iva  moat 
declare  vrnr  ncainst  the  bacteria,  anr!  oarry  it  on 
with  appropriate  weapona  on  the  surfaces  without 
iajning  tfea  baaHbjr  tismiea. 

Tlio  anflior  j>oints  out  the  pro<'rast5ration  of  the 
sick,  and  the  deeirabilitj  of  the  Rtatc  paring  the 
physicians  in  eilil  Kfe,  aa  it  already  pays  the  army 
and  navy  surgeoisa.  The  education  of  the  people 
in  the  rudiments  of  aatiseptia  thera]»eotiea  ia  aba 
recommended. 

Tlii^  illscovery  of  an  eflfeetive,  turn-poisonous 
peniiioide  is  cxpTainfd,  and  it  is  sxipppstcd  that 
antiseptic  surgery,  which  has  been  somewhat  neg- 
leeted  of  late,  idll  latom  to  the  front 

He  ^vp3  the  formula  of  the  now  antispptip, 
which  ia  3}  times  stronger  than  carbolic  add  and 
may  be  taken  internally  in  the  reapiratory  and  aU> 
awntary  tracts. 

A  few  words  about  tabereulous  and  cancer  el(»e 
the  paper. 

MathmaHedl  XiAieaMoa  for  CMt  Engimeen:  B.  J. 

The  paper  does  not  undertake  to  discusa  the 
matbematieal  emrienlum  in  our  engineering  sehools 

as  a  whole,  but  points  out  some  defects  in  the 
teaching  of  the  standard  subjeets,  algebra,  tke 
geotnetriee,  tlM  trigonometries  and  ealeulus. 

These  defects  are:  (1)  Wron>i  or  defective  state- 
meni  and  dovrlojinient  of  t)»o  fundamental  j)roposi- 
tiona  aucii  aa,  fur  instance,  in  tlie  defimtion  and 
development  of  the  trigonometrio  functions  in 
triponomptrr,  and  the  proof  of  the  rule?  for  dif- 
ferentiation in  calculus.  (2)  Tnaisting  on  second- 
ai7  nlaa  and  f  omiite  «rltiii  aa  amah  aaal  aa  an  iha 
ptkuuy  and  ftmdamwitaL  For  Jmtaiiea^  fha  aid' 


tiplicitr  of  fnminlm  in  plane  triponnmetrr,  whieb 
■hould  be  developed  from  half  a  dozen,  and  is 
tpherieal  trlgooometry,  vUeh  eoold  ba  damekysi 
from  leas  than  half  a  do/cn.  {?,)  Burdening  the 
student  with  usaless  details.  Thus,  in  algebra  be 
Is  required  to  eommit  the  qnotisnt  having  ghn 
dividend  and  divisor,  and  he  is  to  remember  foar 
ndea  for  aolTiag  »  qoadnUie  triaemial  inrtsad  «f 

Tht  Efwat  of  Such  Teaching. — (1)  The  atodMt 

is  made  to  enrry  in  bis  mind — toinporarily — mrh  a 
mass  of  detail  that  he  proceeds  to  forget  it  all,  in- 
cluding the  fundameatala. 

(2)  The  stndtnt  fail^  to  get  a  mnthematioal  e'ln- 
cation  at  all.  He  faiLs  to  grasp  the  true  matbe- 
Biatieal  Import  who  doaa  aat  dad  ia  it  a  aiaaaa  at 
taking  a  few  fundamental  jriiniiplaa  sad  irift 
them  working  wonders. 

(S)  BuA  stndy  of  wathamaHea  daftalB  dm 
of  evon  those  who  would  have  matbematies  studied 
as  a  means  of  diawplina.  No  study  can  be  truly 
disciplinary  wfaSdk  instead  of  awakening  love  and 
anthusiasm,  begets  discouragement  and  disgust. 

The  Bemcdy. — Tf  toaohors  insist  on  followui);  th(» 
text-book,  then  the  remedy  is  in  having  prepared 
sets  of  books,  which  woold  |iNsaBt  aa^  fnate- 
mental  ;>ro]>o>-iiioius  a5  jirimnry,  and  givo  tkaaa  at^ 
ondary  propositions  as  exercises. 

Ia  the  ealeolus  it  is  aoggaatad  that  we  have  a 

sot  of  Bniall  volume'!,  the  first  developing  the  funda- 
mental propositions,  the  other  volumes,  each  after 
wifoldliig  tka  fiindamaataJa,  ahoold  f oOov  Osa 
iilth  pcoUaow  iiliOlljr  wothad  taj  tha  aakalaa. 

Apporatits  rtnd  Prorrss  far  the  Trcnfment  of  West' 
em  Grovm  Flax  Straw  for  the  Manufacture  of 

StaU  Xnffinetring  Bxperlment  Statto*  and  Ooven^ 

mrnt  Prfrmotion  of  IfldmtrM  XOMOrvft;  PBIKI- 

HA8  V.  STZPREKS. 

tilia  paper  dlaenasaa  a  iqratam  of  state  indaaMal 

research  in  state  eii^'ineering'  exi>eriment  statioiu 
connected  with  a  well  organised  and  eqoippod  ongi- 
aaariog  a^odl  and  aatabUafaad  under  fsdsnd  lud 
and  supervision.  The  stations  to  be  also  supported 
and  directed  by  the  state  for  the  purpose  of  prose- 
cuting research  In  pnre  and  applied  science  relating 
to  industrial  development,  transportatioo,  ssaiui- 
tinn,  irri^tion,  the  ntilizutinn  of  onr  natural  re- 
sources and  the  general  problems  of  public  vrvlfare. 
The  iTBtam  iadodea  tha  aatoal  eoopotatka  of  tha 
Department  of  Commeree  and  also  that  of  ensn- 
neering  and  scientific  societies,  manufactorors, 
f eondatieiia  aad  iadlvidaala  iatareatad  la  arlMittfin 
aad  iadnatrial  dofdapaioBt. 
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Tilt?  ]>lan  providei  for  the  training  of  onpineora 
u  seimtists  and  reaeareb  experts,  the  use  of  gradu- 
ate itndonli  ita  leaeaitk  and  fhe  emplofmMit  of 
research  erports  as  leetUNIt  and  instructors  part 
time  ia  the  xegolar  eonnas  of  engineering  and 
adenee  in  the  aehoda  irhere  the  atattona  are  estab- 
UAai.  Tbun  ia  iMIiMled  ft  tmiwaal  research  li- 
brsrr  jtrstetn,  making  easUf  arailable  the  im- 
portant information  resulting  from  the  reaearehes 
ia  the  propcaaJ  angtoetring  wpwfaMnt  afeatUms. 

The  fifth  session  wns  held  in  the  evcninfj  of  Fri- 
daj,  l>ecembex  29,  in  the  auditorium  of  the  United 
BngiiMailBg  Boelety  buUdfaic  at  flM  Snvitethm  of 
the  Aniprican  Society  of  Civil  Engineers,  the  Araer- 
ieau  Institute  of  2fining  Engineera,  the  American 
Society  of  Kadiaiiieal  EngiBaan  and  tiie  AaMrioan 
Institute  of  Electrical  Engineers.  Vice-president 
Dr.  fiea<7  M.  Howe  jnaaided.  The  attendanee  waa 
ibootm 

The  program  of  the  session,  which  was  devoted 
to  the  suljjoct  "Tntorrelatioiisliip  of  Engiiieexing 
and  Pure  Science, ' '  was  as  follows : 

Addresa  hj  Dr.  Henij  IL  Baim,  ^eafimldaDtt 
Sci-tion  Jy,  A.  A.  A.  S.,  and  prist-presidaot,  AmbibA' 
can  Institute  of  Mining  Engineers. 

AMraaa  hf  Dr.  Bioa  J.  Anold,  reUring  viea- 
president,  Section  D,  A.  A.  A.  S.,  ami  past-presi- 
deot|  Ameriean  Institute  of  Electrical  Engineers. 

AddMaa  hjr  Otanaoa  Hanehd,  praaidflntf  Aneri* 
can  Society  of  Civil  Engineers. 

Addreoa  by  Dr.  Ira  N.  HoUis,  president,  Wor- 
tartar  F«i|7tadinSe  Institute,  and  praiident,  Ameri- 
aan  Sociafj  of  MeeimniL-Hl  Eni^aam. 

The  session  was  followed  by  a  reception,  dance 
and  collation  tendered  by  the  Americas  Society  of 
Oifil  BagiMesa,  iha  Aaiarleaii  laatf tote  of  XlBliig 
En^neers,  the  Amcricin  Society  of  Mechanical 
Engineers  and  the  American  Institute  of  Electrical 
HmliMWiia  to  the  Ameriean  Aaaoelatf on  for  the  Ad- 
twManattfc  «f  Bdence. 

A&TBUB  H.  BUkNCHAUD, 

Stantary 


MmUTES  OF  THE  COUNCIL 

The  cmincil  met  in  the  U.  .S.  Xatlonal  Mu- 
seum, Waahiugiton,  D.  C,  on  Tues<la.v.  April 
17,  1917,  «t  P.M.,  Mr.  Humphreys,  vice- 
pveddenty  in  the  chair.  The  following  mem* 
Scr?;  were  present :  Messrs.  Van  Hise,  Picker- 
ing, Nichob,  Cattell,  Fairchild.  "W.  A.  Noyes, 
Merritt,  Kober,  Hiuuphreya  and  Howard. 

Th«  «cniiinitt«9  on  ptUkff  anbmittod  a  >e- 
port  lliioqgh  its  d»iximui>  Ifr.  Kieholi,  and. 


on  recriinmendation,  the  foUowiiig  aetioiis  weva 
taken  hy  the  council: 

On  nomination,  Mr.  £.  L.  Thomdike,  of 
Ooltmibia  TTiuTersity,  tras  elected 
dent  niu\  chairman  of  Section  H,  in  place  of 
Mr.  K.  B.  Titchener,  dnlintd.  On  nomina- 
tion, 2d[r.  E.  K.  Strong,  of  Nashville,  was 
elected  as  secretary  of  Section  H  for  tJie  un- 
oqpited  term  of  one  Tear,  vioe  Ifr.  lbeCnrd[7» 
resigned. 

On  motion,  the  fo'lowincr  "ocTr-tio'?  wcro  ad- 
mitted to  athliation  with  tiie  American  Asso- 
eiotioD  for  the  Advancement  of  Soienee  with 
privilege  of  the  waiving  of  tin  entrance 
to  piif'h  of  thrir  members  83  may  join  the 
American  Association  for  the  Advancement  of 
Science  during  tiie  enxrent  year: 
Society  of  College  Teachers  of  Education, 
National  Society  for  the  Study  of  Education. 

On  motion,  the  general  secretary  was  iu' 
exacted  to  infbnn  the  office«»  of  the  Nationnl 
Education  Association  that  the  Amgrinan 
Association  for  the  Aflvaneomont  of  Science 
would  wplcoinc  tho  National  Education  Asso- 
ciation as  an  aiBliatcd  society.  It  was  moved 
to  amend  the  original  reoonunendntion  of  the 
committee  on  policy  to  include  alao  the  Amer- 
ican  Association  of  Univeraity  RofoMOiB  in 
the  above  action. 

On  motion,  it  was  resolved  that  the  general 
secretary  be  authorized  to  prepare  and  pnib* 
llsh,  with  the  assistance  of  the  permanent 
secretary,  a  membership  list  of  the  American 
Assooiation  for  the  Advancement  of  Sdenoe 
provided  it  conld  he  done  without  eipenae  to 

the  ns=neintinn. 

An  informal  report  was  made  by  Mr.  Nichols 
to  tho  effect  that  the  proposed  alterations  to 
the  constitntion  and  tiie  fbnnulatum  of  l^- 
laws  were  in  definite  diape  and  would  be 
ready  for  presentation  at  an  early  date.  It 
was,  on  motion,  resolved  that,  upon  the  com- 
pletion of  the  oommittes^B  woil^  the  lesolts 
he  puhlished  in  SciBVCt  with  audi  menioianda 
as  may  be  desirable,  this  publication  to  he  at 
least  one  month  prior  to  the  Pittsburgh  meet- 
ing. On  separate  motion,  it  was  resolved  that 
the  publication  carry  with  it  an  invitation  for 
Qonunent  from  memberaa 
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The  permanent  secretary  read  n  tabulated 
list  ooveriug  tlie  acoesaious  of  new  members 
datbag  the  past  year  under  the  Oohnnlmfl  mch 
lution  waiving  tiie  entnnoe  fee  to  membere  of 

affiliated  soeietiej*. 

The  pennanent  secretai^  preeented  his  fioan- 
oial  nfwrt  for  tiie  fbeal  year,  November  1, 
34>15p  to  October  31,  191C,  which,  on  motion, 
was  flc(»epted  and  ordenxl  printed  in  Science. 

Through  its  secretary,  the  committee  on 
gVMite  made  aa  iofannal  report  oovering  the 
leoommendationa  of  the  oomnittee  fat  the  dis- 
posal of  the  $4,000  ctirrently  aynilable,  with 
the  onderstauding  that  the  full  report  will  be 
ind>liahed  in  «at]y  iinie  of  Scmca.  lit. 
Piekeriiw,  dninnan  vi  tiie  aboie  ooounittee^ 
stated  that  the  committee  lavoMd  tbe  etpendi- 
turo  each  year  of  the  entire  amount  available. 

A  letter  from  the  Pacific  Division  with  re- 
gard to  the  MlivitMi  of  tint  dMiion  in  eon* 
neetioD  witli  matten  of  pneparednoaa  poliegr  on 
the  Pacific  coast,  was  read  by  the  permanent 
secretary.  On  rnntion  the  permnnent  seere- 
tary  was  instructed  to  inform  the  Pacific  l>ivi- 
aUm  of  tiie  appreciation  of  tbe  ooundl  of  tiie 
important  trark  wbieb  tiiat  diTiaion  is  aooom* 
plishing. 

At  6 :20  PM.^  the  council  adjourned. 

L.  O.  HowAitn. 
Permanent  Secretary 


FINANCIAL  REPORT  OP  THE  PBRlfA- 
NBMT  SBCRETASY 

L.  O.  HOWARD.  PERMAKENT  SECRETARY,  IN 
ACCOUNT  WITH  THE  AMERICAN  ASSOCIA- 

noM  90R  THE  ADVANcmniT 

OF  SCIENCE 

raoK  HomiBtt  1,  1915,  TO  ooTona  91,  IQie 

Dr. 

To  baUoce  from  last  aeeoimt  |l4j616.04 

To  r0oMpt$  from  mtmbtn: 

Annual  aucs,  1916  $30^56.00 

Aim.i.il  .lues,  1917   170.00 

Annuul     doit,  ^tvUfoB 

yearn   320.00 

Admiasion  fees    1,255.00 

Aasedate  nembenliip  fees  12.00 

lilfkBMnbenliipfew  ....  1^.00  |B8,«18.M 
To  other  receipts: 

Salo  of  publications  ....  52.52 
Miscellaneous  leeelptai  aa 
follows: 


One    (1)    patroa  (#50 
previously    paid  for 

life  memberahip   950.00 

TreeiUTer's  payment 
toworda  anbaeriptioBa 
to  SooBHn  for  Ufa 
BiMubenh  two  year^— 

1914  and  1915    7»3.8» 

Interest  nti  (lej>o.*it<,  s.ale 
of  jirogranis,  posta^jo, 
refund    from  Colurii- 

bus  local  committee.  442.47  #2,238.88 
Or. 

By  public4ition«  : 

Publishers  GknaMOB  |tl,2M.06 

Prelimiaaxj  anaooae^ 

etc   854.87  #88^4AM 

Sy  6.r;»f  fi*(*  Cohuyihu.i  mfcimg: 
To  seort'tarics  of  stations, 
geuemi    secretary  anj 

secretarj-  of  council  . . .  #M.7ft 
To  badges,  help  and  gaa- 

eial  ai^eBBBa   272.68  MluM 

B$  oapenset  of  Pacific  I>ivi»io»: 
To  salary  of  assistant  sec- 

r>'tary    1,800.00 

To  .-illowance  for  office  ex- 
penses   tOOM 

To  ailowancc  for  extension 

of  neubership   521.55  49^981.86 

Bjf  ei^enaes  of  Wtuhmgion  offlMi 
To  salary  of  permanent 

secretary   lyBOOjOO 

To    ssi.lury    o£  aaaistaut 

secretary   1,500.00 

To  extra  help    984.07 

To  postage    1,868.67 

To  offiee  supplies,  stamp 

affliar»  els.    170.74 

To  eqtnasage,  telephoae 

and  td^rams   9iM  |S,S33.M 

Bp  prop>i<!<inJ>K(  V"rk: 

To  cleric.ij  assistance  , . .  1,265.07 

To  pr.st:i|re    1,97460 

To  stationery  and  print- 
ing   1.69iLW  OMSUi 

By  miaeettaneem  dMrnratmoKta: 

To  Ireasuraf ,  transfer  of 

Coinurn  l.equest    750.00 

To  re f  11  n.l  of  dues   8.00  #758.00 

By  baUnoe  to  new  account  #3,836.43 


TbB  fongoiiig  aeeount  has  been  examined  aad 
found  ooneet,  tbe  ««peoditure8  being  soimorted 
proper  Tooebors.  The  balance  of  #3,88<£«S  b  ifltt 
the  foUowing  Waafaiiictoiif  H.  O^^ banks: 

American  National  Baiik  oiF  washing- 
ton    $1^&9.95 

American  Security  &  Trust  Companv...  2,236.48 

$3,836.43 
H£&B£RT  A.  OlLL, 

Wasbim^ton,  D.  C,  A*" 
April  16,  1917 
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SON   436 
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UBB.  liil*a««4tepibikBliMaadlw«ki»«tontotMMftc 
—  IlBfcg^  II.  T. 


SOME  OF  IHK  SCIENTIFIC  PROBLEMS 
AND  DUTIES  AT  OUR  DOOS8» 

Wb  an  here  at  the  second  meetmg  of  a 
jww  endearor  on  the  pait  of  fho  Ameriean 
AaMMiatimi  to  foster  an  intarest  in  aeien- 

tific  work  and  in  scientific  research,  and 
it  is  sincerely  hoped  that  we  shall  worthily 
do  for  and  in  this  portion  o£  oar  country 
what  the  parent  association  has  done  for 
the  eonntzy  at  large,  and  what  the  British 
Asaoeistion  has  S(i  long  been  doing  for 
Great  Britain.  It  is  for  us  not  only  to 
keep  alive  the  interest  in  the  good  work 
of  the  general  organization,  but  to  widen 
its  scope,  to  extend  its  iniSaenoe  and  to 
bring  it  to  a  higher  degree  of  naefbhiessi 

Our  national  association  has  been  a 
power  for  good  in  this  conntry  from  its 
inception  in  IS-iS,  for  it  has  helped  to 
awaiceu  and  has  kept  alive  a  widespread 
interest  in  science  throughout  onr  eonntry, 
and  it  has  brooi^  together  and  Inpt  in 
tODoh  with  each  other  persons  interested  in 
the  various  branches  of  science. 

Since  18.31  the  British  Association  for 
the  Advancement  of  Science  has  been  a 
powerful  and  even  a  remarkable  agency 
in  the  eneonfagenent  of  loeal  worisMrs  in 
Great  BritaUt  «nd  in  the  quickening  of 
interest  in  every  branch  of  science.  But 
while  the  British  Association  has  of  late 
years  vi^ted  Australia,  Canada  and  South 
Africa,  from  the  outset  most  of  ita  aotiT* 
itiea  hava  been  oonfined  to  Bngland,  Wales, 
Soottand  and  Ireland,  an  area  (121,112 
•q.  ms.)  smaller  than  that  of  the  state  of 

1  T'roBidential  address  before  the  Paaifie  DiTision 
of  the  Aniericao  Araodation  for  tlie  Adwicement 
of  Sdenee,  at  Stsated  Uaifsnttj*  (Ulfonda, 
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California  alone  (158.3G0  sq.  ras.),  and 
having  a  population  o£  forty-five  millions 
as  compared  with  California's  one  and  a 
half  miUions  at  about  tiMaune  period.  But 
when  we  oonnder  that  we  eie  e^peeted  to 
hatch  out  the  eggs  of  science  over  the  area 
extending  from  the  T?ook>'  Mountains  to 
the  Philippine  Lilauds,  and  frum  the  polar 
regions  in  northern  Alaska  to  the  torrid 
flone,  we  must  realise  that  we  have  entered 
vpoat  no  trifling  nndertaldng. 

Theee  facts  are  mentioned  in  order  that 
we  may  not  hnve  false  ideas  of  the  rela- 
tions of  our  population  to  the  area  of  our 
operatiouii — a  factor  in  the  problem  that 
ean  not  be  overlooked.  In  a  dei»er  pqpn- 
lation  where  inteieat  in  any  one  mbjeet 
has  a  large  following  it  is  comparatively 
e.'i«y  to  keep  that  interest  alive  and  nrtive. 
With  our  sanaller  population  scattered  over 
a  vast  area,  and  that  pupulatiou  but  in- 
differently provided  wifh  edneational  liMil- 
itiee,  we  miut  «cpeot  to  meet  ohataelea  that 
are  iu.sepanii>le  from  a  country  as  new  as 
this  of  ours,  and  to  find  it  necessary  to 
make  f^xtraordinary  efforts  if  we  would 
look  lor  ward  to  extraordinary  results. 

Many  of  the  people  about  na  here  on  the 
Paeifie  eoaal  are  qioite  aa  well  prepared  to 
do  scientific  work  aa  any  in  the  world,  but 
we  can  not  shut  our  eyes  to  the  faet  that 
the  gnat  bulk  of  our  population  are  en- 
gaged in  the  work  of  pioneers  whether  they 
live  in  citi^  villages,  on  £ixnia»  in  the 
forests,  or  in  the  rainesb  Onr  edneational 
inatitntiona  axe  manned  by  as  able  scholars 
as  ean  be  found  anywhere,  hut  the  number 
of  sueh  seholars  is  small,  while  the  library 
and  laboratory  equipments  at  their  service 
are  more  or  leas  defective.  We  must  huddle 
together,  as  it  were^  to  keep  warm  and  to 
keep  np  our  eoarage^ 

Bat  even  itwe  are  still  living  in  the  piO> 
Tieer  days  of  scienee  on  thh  coast,  we  have 
the  rewards  of  pioneers  for  whatever  we 


may  do :  we  live  in  the  open,  we  have  a  cer- 
tain independence  that  is  worth  much  to 
the  student  of  science  in  the  way  of  en- 
eonragement  of  originality,  while  the  fMst 
that  we  are  thrown  on  our  own  r^nroai  in 
many  respects  has  decided  advantages  for 
young  workers,  and  even  for  the  older  ones. 

Our  Duty  to  the  Public. — ^We  may  well 
ask  ourselves  what  duties  devolve  upon  us 
as  live  and  aetive  mmnbers  of  this  lately 
foimed  organisation  of  scientific  men  with 
its  center  of  activities  right  here  about  the 
Bay  of  San  Franeisco.  My  experience  with 
the  work  of  the  Aineriean  Association  and 
with  the  British  Association  cover  a  period 
of  thirty-five  years,  so  that  in  making  a 
few  snggestioiia  in  regard  to  what  aeema  to 
be  the  legitimate  scope  of  our  fbtore  opera- 
tions, I  slial!  not  be  drawing  entirely  upon 
my  imagioation. 

The  benefits  to  be  derived  from  sueh  an 
organiiation  are,  or  ahoold  be^  vastly  more 
than  wliat  is  to  be  eipeeted  firom  the  simple 
conferring  together  of  thoee  who  are  inter* 
ested  in  similar  kinds  of  scientific  work. 

"What  of  our  relations  to  the  public t  In 
my  opinion  we  have  no  more  serious  duties 
than  to  have  and  to  cultivate  a  broad  and 
intelligent  interest  in  aeiaioe  as  it  is  related 
to  society  at  large.  If  we  do  not  have  sueh 
an  interest  we  fail  iu  one  of  our  most  obvi- 
ous opportunities  as  men  of  science  and  as 
public-spirited  citizens. 

Scientific  questions  often  arise  in  the 
diseharge  of  the  duties  of  our  public  enai' 
tive  ofDoen.  Our  preeidents,  govenum^ 
judges,  mayors  and  others  in  public  ofiBce 
need  the  services  of  men  of  science,  while 
legislators  who  have  to  legislate  upon  mat- 
ters that  involve  scientific  problems  are 
equally  in  need  of  the  advice  of  competant 
and  unbiased  men.  It  is  clearly  our  dniy 
to  plaee  our  knowledge,  our  training,  and 
our  best  judgment  at  the  service  of  .sueh 
men,  and  thus  at  the  service  of  the  pabhc, 
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and  to  ftiDd  together  m  wltatever  is  right 
in  connection  with  matters  relating  to  or 
involving  a  knowledge  of  science. 

•Legidation. — ^In  any  and  every  state  a 
glaiioe  «t  ft  lift  of  llie  biUi  introditeed  in 
the  l^^idatare  ean  not  fail  to  impreei  na 
with  the  need  and  the  importenee  of  ft 
knowledge  of  various  branches  of  science 
on  the  part  of  our  legislntive  and  executive 
officers.  LeglHlative  support  i'or  our  seien- 
tifio  bnreaos  and  for  higher  edaeation  must 
eooie  tnm,  fbn  hacking  given  them  eiUier 
djfae^  or  indireet]y  hj  men  of  aeienoOi 
But  when  executive  and  legislative  oflBcers 
are  chosen  as  onrs  are  it  would  be  a  mere 
accident  if  they  had  the  special  knowledge 
necessary  to  legislate  about  matters  that 
require  nieh  knowledge.  Indeed  it  net  in- 
frequently  happens  that  our  public  officials 
bave  tiieir  judgment  biased  by  hearsay  in- 
formation and  prejudieea  that  are  difficult 
to  deal  with. 

Take  as  an  example  the  case  of  legisla- 
ti<m  upon  vivieeotkm  that  has  lately  been 
up  right  here  in  onr  own  etate.  We  are 
impelled  to  ask  what  is  to  be  expeoted  from 
legislation  on  such  a  subject  unless  the  men 
of  science  in  the  state  make  themselves 
heard  and  felt  Not  that  most  of  us  really 
know  anything  about  vivisection;  we  do 
not  But  we  do  know  what  ■eientifie  meth* 
ode  are  and  where  th^  lead,  and  aa  men 
of  wnenoe  we  are  bound  to  nee  onr  iofla* 
ence  in  support  of  ■-ufh  methods.  Physiol- 
ogists— not  sentimentalists — -are  the  ones  to 
determine  whether  or  not  vivisection 
ahoold  or  ehoiild  not  he  allowed,  and  onr 
iroieea  dionld  he  heard  in  eapport  of  the 
physiologists  and  in  favor  of  right  metil- 
ods  in  that  as  in  anything  else. 

The  new  kelp  industry  of  our  coast  al- 
ready has  problems  in  our  state  legislature. 
Sorely  the  qneetiona  inirolved  in  thia  and 
In  all  aimilar  eaeee  ahoold  not  he  left  to 
haphanrd  legiilation  dietaCed  hj  adflili 


intereati  of  any  kind  whatevtf,  but  should 

be  settled  by  scientific  men  as  scientific 
problems  that  concern  the  oommonity  at 
large. 

I  mi^  wdl  add  the  importance  of  aeien. 
tifle  knowledge  in  the  drafting  and  pass- 
ing of  fish  and  game  lawa,  lawa  relating  to 

the  seal  fislieries.  to  insect  pests,  to  smelter 
fumes,  to  the  conservation  of  timber,  and 
to  rational  methods  of  mining  and  the  con- 
■enraticm  of  onr  mineral  resources,  all  of 
them  pzoblema  eloeely  related  to  onr  indna> 
tries  and  to  our  future. 

I  have  heard  it  objected  that  we  have  no 
call  to  offer  our  advice  where  it  is  not 
iiought.  This  raises  a  point  in  ethics  which 
puzzles  some  persons  unnecessarily.  We 
have  atao  heard  of  a  pereon  who  woold  not 
rescue  a  drowning  man  because  he  had  not 
been  introduced  to  him.  We  do  not  hesi- 
tate to  east  our  ha1lAt«  and  to  lift  our  voices 
in  favor  of  what  we  regard  as  right  meth- 
ods in  public  affairs.  Nor  should  we  hesi- 
tate to  do  any  otiier  act  that  we  know  to  he 
for  the  public  good,  whether  that  aet  be 
formally  called  for  or  not. 

I  merely  mention  these  instance  in 
passing  and  as  examples  of  some  of  the 
public  duties  of  scientiiic  men  which  we 
too  often  overlook,  Soefa  problems  eon* 
front  mtsi  of  amenee  evetywhere,  and  it  ia 
to  be  hoped  that  we  ahall  not  evade  them 
in  thia  the  newer  part  of  onr  eonntfj. 

SCIENTIFIC  PROBI^EMS 

If  I  were  asked  by  this  association  to  sug- 
gest problems  that  the  scientific  world  has 
a  right  to  e^H»et  oa  to  aoive^  or  at  leatt 
to  attack  serionsly,  it  woold  hring  to  mind 
first  of  all  the  most  scathing  critieiam  I 
ever  heard  of  any  scientific  man — a  criti- 
cism made  on  the  ground  that  he  had  spent 
a  lifetime  in  a  certain  field  where  he  bad 
a  oniqne  opportonity  for  eolTing  certain 
^hiena  that  he  never  eobred,  and  that  he 
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never  made  any  serious  effort  to  solve. 
Evidently  the  man  had  no  powers  of  ima- 
gination, and  no  comprehension  of  the  im- 
IK)rtance  or  bearing  of  the  problems  under 
liit  feat,  and  1m  aeemed  to  rtan  and  Uink 
at  them  like  a  dued  owl  What  little  he 
did  lacked  purpose  enough  to  keep  him 
awake  and  at  work,  while  ordinary  profea- 
sioual  courtesy  prevented  others  from 
going  into  the  iield  that  accident  had  placed 
In  his  ineompetent  handib  And  wbst  has 
that  to  do  with  naf 

One's  life  as  a  scientific  man  is  like  his 
life  as  an  individual  in  this,  that  he  has 
the  hope  of  rounding  it  out  satisfactorily 
and  of  leaving  his  work  well  and  couscien- 
ttODslj  done.  We  oan  not  o(niedTe»  tiiere- 
fore,  of  anything  mofe  humiliating  to  ns  in 
our  professional  oapaeities  than  a  failure  to 
attack  the  problems  that  nature  or  oppor> 
tunity  has  placed  under  our  hands. 

I  can  imagine  sotuc  one  objecting  to  local 
prohlema  as  not  being  big  enough  iot  tdSl' 
grown  men.  It  ia  tme  thst  the  laws  of  sei- 
enee  sie  world>wide,  they  are  even  as  wide 
as  the  universe  itself.  None  the  less  some 
of  these  problems  have  been  solved  rij^ht 
here  on  this  humble  little  earth  of  ours, 
and,  if  we  are  big  enough,  we  may  yet  solve 
note  of  them  rii^t  here  hi  the  state  of 
California. 

Bonie  prohlems  are  necessarily  localized ; 
flTul  nowadays  when  one  wants  to  study  a 
thing  he  goes  where  the  thintr  is  iVnd  that 
is  just  another  way  of  saymg  thuL  iabo- 
mtoiy  work  is  best  done  in  a  laboratory, 
while  field  work  is  best  done  in  the  field 
where  one  ean  see  his  materials  in  abnn- 
danee. 

What  have  we  here  that  they  have  not 
everywhere  else  in  the  world  J  What  local 
problems  have  we  that  are  well  worthy  of 
onr  attention  and  of  onr  best  eflortst  loan 
only  mention  two  or  three  of  them,  and 
these  mnst.be  aeeepted  simply  as  examples. 


CJumistry. — For  the  chemists  we  have 
one  of  the  great  oil.  gas  and  asphaltum 
regions  of  the  world  with  all  of  the  complex 
problems  connected  with  the  origin  of 
petroleom  and  with  the  TaBt  nnmber  of 
products  derived  and  dsdvable  from  it 

We  have  here  too  a  great  number  of  lakes 
of  concentrated  wfifprs:  soda  lakesi,  borax 
lakes,  and  salt  lakes,  with  an  infinite  num- 
ber of  interesting  problems  that  call  for 
solution,  and  effier  snhstantisl  rewards  lor  it 

The  availability  of  a  cheap  end  abon* 
dant  supply  of  electricity  affords  unisiaa! 
opportunities  for  studying  and  investi* 
gating  electro-chemical  subjects. 

In  the  presence  of  these  subjects  and 
opportunities  the  chemists  seem  to  stand 
on  the  shores  of  a  vast  snd  nneharted  ocean 
that  they  hardly  dare  embark  upon. 

Tropical  Di.tcases. — The  territory  allotted 
to  the  Pacific  Division  of  the  American 
Association  includes  large  areas  in  the 
tropics— If  ezieo  and  the  Ssndwieh  Island^ 
and  the  Philippine  Idattds.  These  fseta, 
and  tiie  C^Moing  of  the  Panama  Canal  and 
the  growth  of  tradfe,  and  the  development 
of  commercial  intercourse  between  our 
western  ports  and  tropical  countries,  and 
especially  between  us  and  Asiatic  countrieSi 
onii^t  to  impreas  ns  with  the  importaaes  ol 
ODT stnd^ of tropicBl dissases.  Soonorlsts 
we  shall  have  to  deal  with  such  diseasm 
and  unless  we  undertake  the  work  promptly 
and  with  thoroughness  we  shall  pay  dearly 
for  it  later  on.  If  we  are  not  willing  to  do 
tins  from  onr  interest  in  aeisnee,  we  shell 
have  to  do  it  as  a  matter  of  sdf-protectiin. 
The  port  «f  San  Frandsco  is  dose  to  evaiy 
town  on  this  coast,  and  it  is  at  San  Fran- 
cisco that  tropical  diseases  are  most  likely 
to  land. 

Geology.— Am  I  have  said,  these  cases  an 
eited  merely  as  examples,  lor  I  find  thst 
there  is  hardly  a  branch  of  seienoe  that 
has  not  here,  within  oar  provinet^  an  en- 
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barrBBmeat  of  riehai  well  worthj  of  the 
best  efforts  of  onr  beit  men.  I  therefore 

pa£S  over  most  of  theie  sabjects  and  come 

to  geology,  with  the  problems  of  which  I 
am  more  familiar.  And  if  I  speak  of  them 
more  at  length,  it  is  beoauae  of  that  famil- 
iarity, and  not  beemae  I  regavd  them  aa 
of  more  impoitanoe  than  thooe  of  other 
branches  of  science.  Bat  even  in  apeaking 
of  gooht'ry,  whose  local  proWc'i'*  are  re- 
markably numerous  and  important,  I  am 
obliged  to  confine  myself  to  a  single  topic 

We  hanre  in  geology  an  eieellent  illnatra- 
tioii  of  the  importance  and  of  the  aplendid 
raaoUa  to  be  expected  in  attacking  some  of 
the  problem??  muler  our  hands.  The  fossil 
vertebrates  found  in  the  asphaltum  deposits 
near  Los  Angeles  have  been  promptly  and 
thoroughly  looked  after  bar  oar  eoUeagua 
Dr.  Meniam,  of  the  Univeralgr  of  Oali^ 
fonia,  with  raaulta  that  have  not  been 
Burpassed  by  any  work  of  the  kind  done  in 
any  otlier  quarter  of  the  globe.  How  fortu- 
nate for  U3  and  for  science  that  Dr.  J.  C. 
Heniam  did  not  think  a  local  problem  nn- 
wortfaj  of  hia  attention. 

Earthquakes.— But  I  regret  to  say  that 
we  also  have  here  a  geological  problem  of 
another  kind.  I  hesitate  even  to  mention 
it,  perhaps  because  an  old  Spanish  proverb 
says  that  "in  the  boose  of  a  hangman  one 
dioald  never  mention  rope^"  And  in  Cali- 
fornia one  haa  to  take  his  courage  in  both 
hands  when  he  says  "earthquake." 

Here  is  a  problem,  or  rather  a  great 
group  of  problems,  that  nature  has  left  on 
our  very  doorsteps.  What  are  we  doing 
arith  it»  and  what  do  ire  propoae  to  dot 

The  earthquake  of  190G  jolted  us  into  a 
state  of  temporary  wakefulness,  but  we 
seem  calmly  to  have  gone  asleep  again. 
The  only  thing  to  our  credit  in  connection 
with  it  ia  the  excellent  report  of  Dr.  A.  C. 
lAwaott,  which  atanda  out,  and  atanda  alone, 
aa  a  eontribution  to  aclnology  in  tiiia 


eoontry.  Very  largely  through  the  impetna 
given  to  the  atudj  of  aeiaaioloef  kfy  the 
earthquake  of  1906,  the  SeiaBudogioal  8oei<- 

ety  of  America  was  formed  here  in  Cali- 
fornia in  the  hope  that  we  might  get  the 
cordial  support  o£  scientiiie  men  and  of 
pablie-apirited  people  generally  in  the 
atndj  of  earthqnakea. 

Throng  the  patient  exertions  and  per* 
sonal  pncrifices  of  a  handful  of  men  and 
through  the  generous  eontribution  of  our 
colleague  Mr.  Kobert  W.  Sayles,  of  Har- 
vard Univoait^,  we  have  been  aUe  to  pnb- 
liah  aiz  volnmca  of  tite  aoeiely'a  quarterly 
bolletin  and  to  get  started  on  a  road  that 
seems  to  lead  .somewhere. 

I  am  merely  statin?  a  fact  in  connection 
with  this  .subject  when  I  say  that  instead  of 
taking  hold  of  the  problems  of  the  earth- 
qnakea, moat  of  us  seem  disposed  to  ran 
from  them;  or  what  ia  atill  woiae,  we  deny 
their  very  existence,  while  the  cooperation 
arul  help  we  hoped  to  receive  from  the  pub- 
lie  haa  not  been  forthcoming.  Certain 
branches  of  business  are  especially  liable  to 
damage  from  earthquakes,  and  it  aeenu 
quite  reasonable  that  aoeh  indoatriea  ahonld 
cooperate  with  na  bj  gathwing  and  aending 
in  data  reg:ardinpf  earthquakes  as  they  oc- 
cur. Our  railway  lines,  with  their  many 
bridges,  cuts  and  fills,  are  liable  to  be  aeri- 
ondy  damaged  and  their  servioe  inter* 
rnpted,  to  say  nothing  of  the  poasiUe 
danger  to  human  life  tlirough  trains  nm- 
ninc,'  into  dislocations;  our  telepraph  and 
telephone  lines  are  liable  to  be  broken  and 
their  service  interrupted;  our  electric 
power  eompaniea  are  liable  to  have  their 
dama  iojored,  their  pipe  lines  and  wirea 
broken,  and  their  service  seriously  inter- 
fered with ;  onr  water  companies  are  liable 
to  have  their  dams  injured  or  destroyed, 
their  water  mains  broken  and  their  service 
impaiied;  while  onr  inanranee  eompaniea 
are  praplraed  by  rate  prdbtema  in  a  region 
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when,  in  ordor  to  protect  themseho^  tluj 

are  compelled  to  make  their  customera  pay 
for  risks  about  which  we  are  all  equally  ig- 
norant. As  a  matter  of  fact  not  a  single 
railwBj  or  travLway  company,  not  a  liiigle 
telegraph  of  tcLephcme  oompanj*  not  a 
giiigle  iaanraaao  eompany,  not  a  ringle 
electric  power  companj',  and  only  one  water 
company — the  Spring  Valley  Water  Oom- 
paoy  of  San  Francisco — ^has  ever  maui- 
feated  fhe  digfateBt  intorat  In  our  moik  or 
lifted  a  finger  to  help  na  gather  the  data 
nooowarj  for  a  rational  study  of  the  eartli- 
quake  problems  of  this  coas*.  What  eoiiM 
we  not  do  if  we  h»d  the  cor  l:al  cikijh  ration 
of  all  such  orgamxatious  on  this  coast  t  It 
aeema  almost  Inoredible  tbat  the  InudneM 
intanata  of  thk  atsto  and  of  tliia  aoaat 
ahonld  willing  and  mUy,  jmr  after 
year,  allow  a  permanent  threat  to  hang  over 
their  industries,  their  transportation  lines, 
their  public  utilitios,  and  their  very  exist- 
ence, without  uiiiking  an  intelligent  effort 
^  study  the  subject  or  to  help  thooe  wlw  aia 
irilling  and  anziona  to  atiidy  it,  and  to  iind 
meana  of  meeting  it.  Tat  aoeh  are  the  aad 
facts. 

"WTiat  is  the  explanation  of  this  remark- 
able Stat*  of  affairs?  So  far  as  I  am  able 
to  judge,  it  corner  from  the  false  attitude 
Into  whidi  the  people  of  thla  eoaat  h«va  nn^ 
wittingly  drifted.  At  the  time  of  the 
earliest  setUement  of  the  Pacific  coast  by 
whites,  pious  people  grouped  the  earth- 
quakes along  with  a  choice  lot  of  other  dis- 
asters and  calamities  commonly  knoiwn  as 
"aeta  of  Qod."  And  natorally  enough 
jnona  people  regarded  the  acts  of  Qod  aa 
things  to  which  we  should  take  off  our  hats, 
but  which  should  not  be  queetioned  or  ir- 
reverently pried  into. 

In  time  they  came  to  be  simply  accepted 
aa  dravbaeka  to  tiie  general  attraetivenMi 
of  GaUfonna,  and  aa  such  it  seemed  best  to 
regard  tham  aa  evila  to  be  endued  bnt  not 


to  be  talked  about.  Here  was  a  great  and 
beautiful  land  that  lacked  capital,  a  good 
class  of  immigrants,  and  the  development 
of  its  natural  r^ources;  and  nothing  must 
ha  said  or  done  to  frii^tan  anray  either  the 
capital  or  the  inunigrants.  If  the  news  of 
an  earthquake  ft««MWAiially  made  its  way 
out  of  the  state  it  was  immediatch'  priven 
a  baek  seat  by  being  coulronted  with  the 
enormous  damage  done  by  destructive  tor- 
nadoea  and  annoal  dooda  in  the  Mlasiaii^ilii 
Valley.  Oor  realeatate  agento  raraly  or 
never  heard  of  earthquakes ;  it  seemed  bet- 
ter that  they  should  not;  such  things  inter- 
fered with  business.  About  the  same  time 
the  newspapers  fell  into  the  habit  of  for- 
getting to  mention  them,  and  there  aemed 
to  grow  np  apontaneonaly  a  aort  of  eon- 
qpiracy  of  alienee  In  rsgaid  to  the  fliib|ai^ 
And  so  it  eame  about  that  when  the  earth- 
(juakc  of  1906  broke  the  water  mains  of  the 
Spring  Valley  Water  Company  and  at  the 
same  moment  set  fire  to  the  city  of  San 
Francisco,  we  were  entangled  in  the  snares 
of  our  own  weaving.  And  now  ase  how  we 
tried  to  hide  onr  heads  In  the  sand.  The 
geologists  hereaboat  wnpo  very  anxious  to 
gather  the  data  made  available  by  that  par- 
ticular earthquake,  but  as  the  necessary 
field  work  required  considerable  funds  ef- 
forts were  made  to  Intoeat  aome  of  oor 
businesa  men  in  the  aobjeet.  Bnt  our  hnsi- 
zuas  men  roae  up  almost  to  a  man  and  sa- 
sured  us  in  the  most  emphatic  lanfrua<re 
that  there  had  been  no  earthquake,  and  we 
were  told  to  "forget  it"j  to  "cut  it  out,  ' 
and  above  all,  to  pnUiah  no  report  on  it, 

It  ia  not  neessaary  to  tell  this  andinas 
that  such  an  attitude  is  false  and  abeohitdjr 
untenable.  The  battles  of  science  can  not 
be  successfully  fought  with  the  weapons  of 
ignorance  and  bigotry. 

I  am  eonfldoit  that  this  state  of  afitiis 
ean  not  long  endure.  Very  likely  indeed  tra 
have  not  dona  our  own  dutgr  in  poiotiag 
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out  what  seems  to  be  a  rational  nethod  in 
handling  the  whole  matttr.  But  s  Mtionil 
aMtM  dflmancto  lint  «f  aO  Hiat  we  fiM 

about  and  get  on  the  riglkt  foad. 

Science  know'S  but  one  way  to  df^al  with 
its  problems,  and  that  is  to  face  them  in  the 
open;  that  is  the  doctrine  to  be  preached, 
and  to  be  pnustiaed,  and  it  ib  the  only  one. 

The  more  I  etodj  eartibqnakes  the  more 
I  am  eanvmeed  l^t  their  dangeia  have 
been  crpfttly  exaggerated  by  our  ignoranee 
and  through  our  efforts  to  eover  them  up; 
and  the  more  am  I  convinced  that  a  syste- 
matic study  of  the  subject  on  this  coast  will 
yet  enable  in  to  onfline  with  reeBonable  pre> 
eiaiom  fbib  areea  in  whidi  they  are  liable  to 
be  severe,  and  in  this  way  we  may  yet  do 
away  with  their  greatest  dangers.  Snch 
work  should  eventually  enable  us  to  locate 
dams,  bridges  and  buildings  with  reference 
to  earthquake  risks,  and  it  should  enable 
the  inmnnee  eompanioB  to  deal  justly  with 
their  eiutomerB»  and,  at  the  same  time,  to 
protect  their  own  legitimate  interests. 

But  such  work  can  not  be  done  in  a 
month  or  a  year,  nor  yet  in  ten  years. 
Neither  can  we  depend  on  the  stimulation 
of  violent  earthqui^es  to  keep  people  alive 
to  its  importanee.  Indeed,  very  little  is  to 
be  expeetod  of  people  who  require  violent 
Stamulants  to  keep  them  going.  Machinery 
of  that  kind  generally  stoics'  v'hen  the  stim- 
ulants give  out.  Those  who  eater  this  field 
should  be  people  of  some  steadfastneas  of 
porpo^  snd  who  hoEve  little  or  no  ambition 
to  pose  or  dance  in  the  limelights. 

It  will  require  years  of  careful  collabora- 
tion, of  patient  gathering  of  data,  of  careful 
study,  the  mapping  of  the  areas  in  which 
the  shocks  are  felt,  and  the  atody  of  the 
geology  in  order  to  know  jnst  what  is  going 
on,  and  vrhat  is  likely  to  happen. 

To  tho.se  who  may  think  favorably  of 
jiplpintf  us  in  our  efforts  to  study  earth- 
quakes I  should  speak  this  word  of  warn- 


ing: Don't  expect  too  much  of  us,  and 
don't  e^eet  it  too  eoou*  SeiwiQe  most  go 
its  own  gait,  in  its  own  way,  and  it  often 

finds  itself  in  a  blind  alley.   It  is  tijing; 

we  wi.sh  it  were  otherwise ;  but  it  can  not 
be  helped.  We  can  not  trust  the  methods, 
dogmas  or  conclusions  of  authority  in 
seienee. 

Seienee  bowt  down  to  truth  and  to  troth 
alone ;  we  have  no  apologiee  to  make  for  its 

methodH,  its  processes  or  its  conclusions. 
The  more  we  know  about  the  complications 
and  apparent  contradictions  of  absolute 
truth,  the  more  we  distrust  the  cocksure  and 
the  anthoritative  settlement  of  seientifle 
problems.  To  many  minds  snthoiify  points 
out  the  <mly  satisfactoiy  way  and  not  only 
insists  upon  it,  but  cites  volume,  chapter 
and  page  to  prove  it,  while  science  hesi- 
tates, vacillates,  theorizes,  and,  brazenly  or 
weakly,  confesses  its  ignorance.  There  is 
no  donbt  abont  whidi  one  of  those  guides 
the  erowd  will  follow,  bnt  neither  is  there 
any  donbt  about  where  a  crowd,  so  led,  must 
finally  come  out-  Ei^a  de  Queroz  quotes  a 
learned  writer  as  stating  that  "Adnm,  the 
father  of  men,  was  created  October  28th  at 
two  0  cluck  in  the  afternoon. ' '  Here  speaks 
anthority,  and  we  must  eonfen  that  it  offers 
OS  a  deannmt  starting  point  for  the  human 
race  that  does  away  at  a  single  stroke  with 
the  doubts  and  hesitations  of  modern 
science. 

Compare  this  with  the  confession  of  a 
modeni,  eonsdentions  physieian  who  is 
esUed  to  attend  a  si^  ehild.  He  asks  a 
great  many  questions,  he  takes  tempera- 
tures, and  he  do«3  everything  he  can  to  dis- 
cover the  nature  of  the  illness,  and  finally 
when  asked  point  blank  what  ails  the  child, 
he  replies:  "lies.  Blank,  IH  be  doggoned 
if  I  know  what  the  matter  is  with  the 
baby." 

People  wlio  depend  on  hoeus-poeus,  and 
are  on  the  lookout  for  the  pqrehology  of  the 
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eaie  would  prolMbly  nj  that  ineh  an  ad- 
nuBrion  m  a  pajdiolosiMl  enw,  Imt  I  am 

sure  that  it  wansB  the  heart  of  every  loiai- 
tific  man  to  find  a  mau  who  has  the  conrage 
to  tell  the  unvarnished  truth,  howovpr 
much  he  may  regret  the  uecesmty  ui  it. 
And  we  shall  hare  to  follow  this  oonno  and 
no  other  in  dealing  with  earUiqnakeB. 
this  spirit  we  need  theeooperation  and  sup- 
port of  all  men  of  science,  and  wc  feel  that 
we  are  justly  entitled  to  such  support.  We 
also  need  the  support  of  business  men,  and 
we  foel  that  we  an  equally  entitled  to  it 

Very  likely  some  of  you  may  feql  that 
you  do  not  like  to  have  this  or  any  of  these 
local  problems  flung  at  yonr  heads  in  this 
bm?(iue  fashicm.  But,  my  friends,  nature 
has  already  iiung  these  problems,  not  uiily 
at  ow  heads,  hot  in  our  Twy  iaeei*  Xa  it 
not  f  or  na  to  wake  np  and  be  equal  to  owr 
opportunities!  Unless  we  take  hold  of  the 
problems  of  seismology  that  are  so  conspicu- 
ously our  problems  here  on  this  coast  we 
shall  stand  justly  discredited  in  the  minds 
o£  our  colleagues  iu  other  parts  of  the 
world.  The  PortDgoeae  have  a  proverb 
about  people  who  "feteh  water  after  the 
house  is  burned  up."  Let  ua  aee  if  we 
can't  fetch  the  water  in  season.  ' 

And  while  I  am  using  plain  language 
about  disagreeable  things,  1  may  as  well 
refer  to  one  more  unpleasant  subject,  and 
have  done  with  it,  and  that  ia  the  neeeasity 
of  financial  backing:.  Men  of  soimoe  can 
do  tlie  work  of  science,  but  they  can  not 
foot  the  bills.  For  that  part  of  this  under- 
taking we  must  look  to  business  men.  And 
we  look  to  them  wiUi  eonfldenee  that  they 
will  dieerfuUy  do  their  part  And  if  we 
will  all  pull  together  and  keep  up  our  cour- 
age, I  feel  confident  that  the  day  will  come 
when  earthquakes  will  have  lost  most  of 
their  terrors,  nut  only  for  us  ou  this  coaiit, 
but  for  the  human  race. 

Let  me  end  wiA  the  worda  of  a  Oallftotnia 


anthor  (Bdvnrd  Bowland  Sill)  on  oppor- 
tnnily: 

owwjMaf 

This  T  beheld,  or  dreame(l  it  in  a  dream: 
There  sproad  a  cloud  of  duit  along  a  plain; 
And  vBdHnMfh  the  dead,  or  in  it,  ngad 

A  furious  battle,  and  men  yelled,  and  swords 
Shocked  upon  swords  and  shields.    A  piinee's 

Wavered,  Xbm  sIsggeMd  bSflkiMid,  kaaad  Igr 

foes. 

A  eram  kong  along  fha  tettito^  edge, 
And  thought, ' '  Had  I  a  sword  of  keener  steel — 
That  blue  blade  that  the  king  'a  son  bears, — but  ttits 
Blunt  thing — I"  he  snapt  and  flung  it  from  his 
hand. 

And  lowering  crept  awar  and  left  the  field. 

Then  came  the  king  's  son,  wounded,  tore  bestead. 

And  weaponlees,  and  Mw  tfie  bmktti  ciraiid, 

nilt  buried  in  the  dry  and  trodden  sand, 

And  ran  and  inatdted  it,  and  with  battle -shout 

lifted  afmh  he  bMMd  Ua  onamj  amiB, 

And  saved  a  gnat  cause  that  heroic  day. 

John  CABPn  BBAMmB 


fiCIENXmC  BVBMT8 
nam  vaa  or  wvnmvn  mx  w  Tixmaa 

Ix  answer  to  the  demand  of  the  Amsrieaa 

textile  industry  iar  designs  inspired  by  the 
primitive  art  of  this  continent,  the  American 
Museum  of  Natural  History  of  New  York 
Oity  en  April  16  sent  Dr.  Herliert  J.  Spin- 
den,  of  its  depsitment  of  anthropology,  to 
make  special  reeearches  in  Central  American 
coimtries.  Hia  mission  is  a  derolopment  of 
ih»  poEoy  of  tte  institution  to  enrt  a  fomift- 
tive  infloaice  on  modem  industry.  The  Euro- 
pean War  placed  manufacturers  of  textiles 
largely  on  their  own  resources,  aa  far  as  de- 
signs were  eonoened.  Fkefiously  they  had 
be<<u  f?uideJ  largely  by  tiie  traditions  end  eoc' 
ample  of  Parin.  The  museum,  recofn^izing 
this  condition,  placed  all  of  its  resources  and 
lessaTch  materiel  at  tiie  eommand  of  the 
American  looms,  and  its  Collections  'were 
studied  by  desiprners  from  all  part?  of  the 
United  States.  The  recent  exhibition  of  %- 
and  textiles  in  the  museum  conveys  an  idea 
of  fhe  snooeas  whieii  hss  attended  tiie  iatoe- 
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dttotfon  of  tii6  r*^*"^^**'^  wt  noCif  into  uodttn 

designing. 

Dr.  Spinden  ■will  Krsgin  forwardmjr  spe<3i- 
mens  to  New  York  a«  soon  after  his  arriyal  in 
the  fidd  as  poMible.  He  will  aUrt  in  Gvato* 
mala  and  extend  his  inveitiilliMis  to  westen 
Honduras,  Salvador  and  Nicaragna.  In  these 
localities  are  small  groups  of  Indians  most 
inter^ting  for  their  oiviliaation  and  onltim^ 
although  oompantitely  little  known.  Dr. 
Spinden  wHl  not  only  obtain  examples  of  dc- 
sigrns  but  will  also  learn  the  details  of  the  art 
of  weaving  and  study  the  dyestufis  used  hy  the 
native  aitlMns.  The  coatmiMB  worn  by  tfia 
Bidians  of  Central  American  countries  are 
not  only  picturesque,  but  have  many  details 
of  oons^ction  which  might  be  suooessfully 
adaptsd.  The  {nndamental  ideas  on  tAicb 
these  gannenti  ate  based  are  said  to  be  unique. 

Dr.  Spinden  will  nlso  get  all  xrossible  infor- 
mation concerning  the  native  food  products 
with  a  Tiew  to  ealling  attention  to  tiieir  eoO' 
Iigmic  value,  which  is  often  very  great.  Speci- 
mens  of  these  alimentary  substancea  will  be 
collected  for  display  in  the  Preparedness  Ex- 
hibit which  the  A***-"*****  Mnseom  now  has 
under  way.  Dr.  Spinden  will  be  accompanied 
by  8.  G.  Morlcy,  of  the  Carnegie  Institution 
of  Washington,  who  is  likewise  interested  in 
the  archeological  features  oi  the  eipadition. 
The  walk  is  nndwrtakeB  with  the  oOeial  aane- 
tion  of  all  the  Central  American  gOTemaenti. 
Most  of  the  traveling  will  be  on  mule  bade 
through  mountainous  and  sparsely  settled 
TCgions  and  over  nattre  trails.  Dr.  Spinden 
left  New  York  on  April  16  and  eqieeta  to 
return  in  about  three  months. 

KBtXARCH  WORK  OF  THE  LEANDSS 

HcCORMICK  OBSERVATORY 

Thk  visiting  committee  of  the  Leander  iLa- 
Cofmiek  Olwenraloiy  of  tiie  ITnivernl^  of 
Virginia  met  in  Washington  on  April  17. 

The  director  reported  that  the  scientific  work 
accomplished  during  the  year  was  as  follows: 
1.  The  determination  of  the  parallax  of 
fifty  stars,  results  thns  having  been  obtained 

on  one  hundred  and  twenty-five  stars  since  the 
parallax  work  was  started  two  and  a  half  years 
ago.    A  prelimiuary  value  of  the  parallax  of 


Bamartf •  etar  of  large  proper  motion  waa 

found  to  be  0".47. 

2.  More  than  10,000  observations  of  meteors 
were  made  by  amateurs  during  the  year  191^ 
and  wwe  aent  in  to  the  MoOonniek  Observap 
tory  fbr  discussion  and  poiblication.  This 
probably  makes  tho  largest  number  of  meteor 
observations  ever  collected  in  any  one  year, 
except  perhaps  during  the  years  of  a  nwlaor 
ahewer. 

3.  A  plan  of  cooperation  has  been  entered 
into  with  Harvard  College  Observatory 
whereby  the  26-indi  refractor  is  to  be  used  for 
the  visual  obesrvation  of  variable  stars  while 
they  are  at  minima.  More  than  one  hundred 
and  fifty  stnr'^  are  on  the  program,  these  stars 
being  mamly  long  period  variables. 

4.  Photographs  have  been  made  with  an  oIh 
jective  grating  and  with  yellow  light  in  order 
to  find  the  photovisual  magnitudes  of  the 
Harvard  Standard  regions. 

5.  ]GeiaDMtrienM«siinBl7  0.P.OUvi«of 
two  hundred  double  stars  have  been  published 
in  the  Astronomical  Journal, 

Grateful  acknowledgment  was  expressed  for 
feianoial  assistanoe  from  the  Leander  KeOor^ 
mick  estate,  from  the  special  Adams  fellow- 
ship from  Columbia  University  for  parallax 
work,  from  the  J.  Lawrence  Smith  fund  of 
the  National  Academy  of  Sciences  for  re- 
searsh  on  meteors,  and  for  the  gift  of  a  wire- 
lesa  apparatus  and  a  computing  madunefKm 
Mr.  John  Neilson*  of  Kew  Yoric 

YHR  KNOINEERINO  COMMITTBK  OV  THE 

NATIONAL  RESEARCH  COUNCIL 

The  following  engineering  committee  has 
been  appointed:  George  F.  Swain  end  Edgar 
0.  Marburg  (representing  Ameriean  Society 
of  Civil  Engineers),  Pope  Yoatman  and  Albert 
Sauveur  (representing  American  Institute  o£ 
Mining  Engineers),  C.  D.  Young  and  William 
7.  Dvand  (rspwaentiiv  American  Seeietr  ef 
Mechanical  Engineers),  Frank  B.  Jewett  and 
Clayton  IT.  Sharp  (representing  Ameriean 
Institute  of  Electrical  Engineers),  Lewis  B. 
StiUweill  (representing  American  Institute  of 
Consulting  Engineers),  John  A,  Brasliear, 
George  K.  Burgess,  J.  J.  Carty,  Howard  E. 
Coffin,  John  B.  Freeman,  Hollis  Godfrey, 
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W.  F.  M.  Ooss,  demons  Hershel,  M.  I- 
Pupin,  Charltvs  F.  Rand,  C.  E.  Skinnor.  8.  W. 
Strattoo*  Ambroee  Swose^,  Elihu  Thonuon. 

BtovioQS  to  tiw  aiifointnwDt  ol  fhii  oonor 
mittee  the  following  letter,  dated  April  18, 
1017,  was  addresaf«d  to  the  presidents  of  the 
American  Societies  of  Civil,  £leotrioal,  Me- 
dianical  and  Mining  Engineen: 

The  National  Hescarch  Council  dsmres  to  in- 
entM  Its  iwnn  of  serving  the  govenuneat  in  sop- 
port  of  National  Defcnso  by  enlistinj;  through  an 
engineering  eommittee  the  wrTieea  of  a  group  of 
asUngiiidMd  uttglaaws  diaim  Inn  tts  field  ef 
en^meorin^':  research  in  each  of  the  fonr  main  di- 
visions of  civil,  mioingt  tneehanicial  and  electrical 
engineeriiig. 

The  niein}>er3  of  this  conmiltfeo  would  deal  di- 
rsetlj  with  engineering  research  problems  falling 
wifliin  the  spheres  «f  ^btii  experience,  md  wonld 
serve  as  representatives  of  their  respective  na- 
tional en^inetring  societies  for  the  calling  upoa 
other  meuibers  of  those  societies  for  the  mriktm 
vUflh  tks  societies  have  offered  to  the  goferaaiMrt 
in  connection  with  problems  of  defense  and  other 
problems  that  have  been  referred  to  the  Natioual 
Beeeareh  OmneiL 

The  Nntinnal  Research  Council  operates  through 
a  Dumber  of  central  committees  eorariag  U« 
physical  Hioneea,  medleine,  hygieoe,  agiienltare 
and  other  subjects  as  (lencribed  in  the  pamphlet, 
eaeloaed  herewithi  which  gives  the  scheme  of  or- 
gMU^rtwii  of  the  eoviid]  as  developed  up  to  Jaa- 
vvy  15, 1917. 

The  engineering  eommittee  is  a  central  eom- 
mittee coordinate  with  the  other  eevtMl  SfflWlit" 
tees  therein  listed. 

In  addition  to  services  iu  thu  field  of  engineering 
resMureh  the  eoancil  iuus  need  of  some  general 
WHliMMiiliH  MTvleM  waaSSSasj  to  proUems  of  re- 
leareb,  and  deeirr>s  to  be  in  a  position  to  enlist  euch 
Mrvioes  in  support  of  the  general  objects  of  the 
eoondlL 

These  objects  are,  to  bring  into  eooppratton  ex- 
isting governmental,  educational,  industrial  and 
other  raeaidi  orgaaisatioBS  wUh  the  purpose  of 

encouraging  the  investigation  of  natural  phenom- 
ena,  the  increased  use  of  scientific  research  in.  tbo 
development  of  Amerioui  todntriei,  fk*  employ- 
aent  of  Hcieiitifie  methods  in  strengthening  the 

national  defense,  and  Buch  other  applications  of 
science  as  will  prumute  the  aatiou&l  security  and 
waUan. 

flw  mlattaa  «C  tin  Natloaid  Bwcieli  Oemidl  to 


The  Engineorini^  Ftrn.  lntion  is  deseri'  s^l  in  en- 
etosed  report  bjr  the  secretary  of  The  £Qgineering 
Voaadsllon. 

The  relation  of  the  National  Research  Council  to 
tte  Oouneil  of  National  Defense  is  iadicated  by  the 
ftllMlim  Molntlou,  passed  «B       Hal  «f  Mb- 

Braolvcd,  that  the  Council  of  National  Defense, 
recognizing  that  the  National  Research  Council,  at 
the  request  of  the  President  of  the  T'nitod  States 
has  organized  the  swientific  forces  of  the  country 
in  the  interest  of  National  Defense  and  NatioMi 
welfare,  requests  that  the  National  Research  Oom- 
cil  cooperate  with  it  in  matters  pertaining  to 
entifle  leseateh  for  NaUonal  Defense  and  to  fUi 
wd  the  Ooomdl  of  Nafionl  Defease  saggeela  that 
the  National  Research '  Coum  il  appoint  a  com- 
mittee of  not  more  than  three,  at  least  one  of 
whom  shall  Ij^  located  in  Washin^on,  for  the  pur- 
pose of  maintaining  active  relations  with  the  di- 
■wtov  «e  the  OwBtf  9t  Natlmal  DefkM*. 

Tlie  executive  committee  of  the  National  Re- 
search Council  would  appreciate  it  if  on  bdulf  of 
the  American  Institate  of  Elsetrkal  ISngineen  you 

would  designate  two  engineers  skilled  in  engineer- 
ing research,  whom  the  committee  may  appoint 
members  of  the  engineering  committee  of  the  Nft> 
tional  Research  OoomU,  to  render  the  serfieai  out* 

lined  in  this  «»omn)unication  and  to  serve  as  ft 
moans  of  calling  upon  other  members  of  the  Amer- 
ican Institute  of  Electrical  Engineers  for  services 
that  the  National  Research  Council  m&j  need  in 
support  of  the  national  objects  herein  referred  to. 

Ckaimum,  HtMoil^  MtttOMk  ComMB, 
JToHN  J.  Cartt, 

Chainiumf  EsuctUime  Comauttse, 
Oamo  Dmnr, 

^Skfli^VMHi  Xn^iRiwrii^  Co9^9^ft900 

MEDICAL  STUDENTS  AND  THE  WAR 

The  Medical  School  Committee  of  the  Med- 
ical Bond  of  the  Gkrandl  of  NatMoal  De- 
fease hM  made  tho  foUknring  foport: 

In  your  effort  to  solve  the  urgent  problem  before 
this  board  and  assist  the  surgeon  general  in  sop- 
plying  an  adequate  wnnber  of  medieal  otteen  ftar 
the  Army  and  Navy,  it  is  important  that  this  coun- 
try should  not  repeat  England's  blunder  at  the 
outbreak  of  the  wkt  in  permitting  the  disorganisa- 
tion of  the  medieal  schools  eiOMr  bj  calling  the  fac- 
ulties into  active  service  or  sanctioning  the 
enlistment  of  medical  students  into  any  of  the  line 
organtaatioBS,  Ordinary  ffmistght  demands  that 
we  faee  the  poaeihiIit7  that  tha  war  upon  whUi  wi 
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have  enterf  !  tn  iy  laat  for  years.  Medical  schools 
to  lapplj  trained  men  for  tJie  future  as  well  m  the 
proMot  «mergenc7  nmit  1m  kept  in  totive  operation 
under  anj  eireumstances.  While  aiding  to  the 
attonnoat  in  OTorcoming  the  present  shortai^  of 
mn,  tha  necessity  of  keeping  the  source  of  supply 
tfm.  emphasiiea  the  iapgrtuee  flf  eonserring  our 
raw  material.  Therefore,  men  now  in  college  look- 
ing forward  to  medicine  aa  a  career  should  bo  made 
to  Udmtaad  that  It  ll  tMr  patriotic  duty  to  the 
nation  at  this  time  to  continue  their  studies  and 
enroU  in  the  medical  school  of  their  choice.  Pur- 
ttmnoN^  BO  maffieal  itotett  who  liaa  not  eon* 
pleted  three  years  of  medical  work  should  he  per- 
initted  to  give  up  his  eourse,  as  the  country  needs 
Vm  taiimil  and  not  Ui  utniaed  Mrrlee. 

Than  are,  how«far»  mij9  in  whieh  tt*  nadlMl 
schools  can  help  the  present  situation.  The  follow- 
ing suggestions  are  made  for  your  consideration 
ami  tutSmt 

1.  Me<lical  schools  should  be  prepared  to  gradu- 
ate senior  mediud  students  promptly  in  ease  of 
need.  The  faeultiea  should  urge  all  gradnatea  nho 
can  be  idlevad  of  their  obligations  as  internes  in 
riril  hospitals  to  enroll  In  the  medieal  eorpa  of  the 
Army  and  Navy. 

2.  Medieal  aehoob  ihoiild  be  eneewaged  to  eon* 
sider  as  a  form  of  service,  the  Italian  plan  by 
which  base  hospital  units  can  be  organised  tlirough 
the  Bed  Ohwa.  Thaw  ntlKtary  hospitals  carry  with 
them  the  clinical  faculty  and  students  as  medical 
personnel.  This  type  of  organitatiai  meets  two 
ends — practical  help  can  be  rendered  to  the  Army 
or  the  Navy  in  time  of  war  and  instruction  may  be 
continued  at  the  base.  This  permit.')  the  gradua- 
tion of  men  directly  into  the  junior  gmdee  of  the 
Axmj  nffear  the  auat  ptaetleal  form  afl  military^  in- 
atmction. 

8.  Fourth-year  students  may  be  allowed  to  sab- 
•titvto»  In  ipeelal  caaoi,  aarrtea  In  *  baaa  hospital 

for  the  fourth  year  in  the  honpit.il  at  home  when 
opportimities  are  offered  for  instruction  in  such 
^nfHtaiy  loatltvtieoB* 

4.  Medicjil  schools  that  do  not  adopt  the  Italian 
plan  should  be  prepared  to  reduce  the  faculties  to 
Oa  mlnlnwm  nqaiiad  far  roailaa  utA  and  auall 
all  men  SO  Ubttated  in  the  Medieal  OOears  Bseene 
Oi»pa. 

To  pot  fheae  reoommendationa  into  immediate  ef- 
fect, the  committee  niggested  that  the  Ckraneil  of 
National  Defense  send  a  telegram  to  the  deans  of 
all  medical  schools,  urging  that  all  medical  students 
wM  the  fourth  year  la  xeadrnd  ahaidd  ba  dla- 
aaamad  from  aaUattng  at  pMaant  In      Una  ar 


panitrjry  organization;  and  another  telegram  to  the 
presidents  of  all  colleges  and  nniversitiea  saying 
that  waWoinal  Mf at7  dsmanda  that  aU  nndetgradn- 
ates  planning  to  study  medicine  should  enroll  in 
the  medical  school  of  their  ehoiea  at  the  aarliaat 
posaiUe  momoit. 


SaENTIFIC  NOTB8  AND  NEWS 

TnK  following  have  boon  elected  to  member- 
ship in  the  American  Philosophical  Society: 
Besidents  of  th$  United  States:  WiUiam 
Aederidc  Dnnnd,  FhJ)^  Stanfefd  UiilTer- 
rtity,  Calif.;  Pierre  Samuel  duPont.  Menden- 
hall,  Pn  ;  Cp.rl  TT  Eigf?nmann,  Ph.D.,  Bloom- 
iugtou,  lud.;  Charleti  Holmes  Herty,  Fh.D., 
New  Toik;  Heilwrl  K  Irm,  FIlD.,  Tliiladel- 
phia;  Waldeanar  Lindgren,  PkD.,  Se.D., 
Cambridge.  Mass.;  Walton  Brooks  McDauiel, 
Ph.D.,  Philadelphia;  Winthrop  J.  V.  Oster- 
liovt,  PhJ>^  0«nbfidk«,  Maaa.;  HaioM 
Pender,  PbJ).,  Philadelphia;  Frederick  Haft- 
ley  Searee,  B.S.,  Pasadena,  Calif.;  George 
Owen  Squier,  PkD.,  Washington,  D.  0.; 
Ofaaika  P.  Strinmata,  ¥hJ>»»  SdiaiMQtady, 
K.  Y.;  Oaear  S.  Straus,  LL.D.,  New  Yoik 
City;  Alonzo  Englebert  Taylor,  M.D.,  Phila- 
delphia; Edwin  Bidwell  Wilson,  PkD.,  Cam- 
bridge^ Ifaaa.  Forng*  BmimiU:  AidiflMld 
Byron  Macallum,  Tommto;  Six  Iterid 

Prain,  F.R.S.,  Eav. 

Sir  Ek.nkst  Shackleton  has  been  ele<ntxl  to 
the  honorary  fellowship  nf  the  American  Mu- 
seum of  Natural  Histury,  the  highest  scieotifio 
l»>nor  wbi/ok  tha  instittttion  has  to  Itealoiir. 
Tin's  is  in  recognition  of  his  Antarctic  explora- 
tions and  his  heroic  eilorts  in  mseuing  tho 
members  of  his  party.  Sir  Ernest  becomes  the 
ninth  lionomiy  faDow  of  tike  Ainairiffian  Hu- 
rioum,  the  others  being:  Roald  Amtmdsen,  Dr. 
Basliford  Dean,  Lieutenant  George  T.  Em- 
mons, U.  8.  H.,  Geo.  Bird  Grinuell,  Baron 
Lndoivie  IfbndMnur,  Bear  Admiial  Bolwrt  E. 
Peary,  IJ.  S.  N.,  Dr.  LeottBid  OL  Sanfoid  and 
Vilhjamur  Stefansson. 

TiiK  faculty  of  Wellesley  College  has 
awarded  the  Alice  Freeman  Palmer  Fellowship 
£ov  Hie  year  19VM.S  to  Mlaa  BSlda  Hampl, 
AJBL  (Stanford,  '14),  M.S.  (Midugan.  '15). 
Ida  Heowl  haa  been  atn^ying  at  the  Seram 
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Institute  in  Copenhagen,  the  Lister  Institute 
for  ProTentive  Medicine  in  London,  the  Pas- 
teur Institute  in  Paris,  and  is  now  at  the  Paa- 
teor  Lwtitotd  in  Algiem  Under  appointmflnt 
•a  Alice  Freeman  Pahnar  Tellow  she  will  con- 
tinue in  wnnection  with  the  study  of 
anaerobic  wound  infection  and  tropic  diswises. 

Tu£  board  of  trustees  of  the  Uxuversity  of 
lUinalias  estaliliahed  ^  followiog  committwia 

at  the  suggestion  of  the  National  Research 
Council:  From  the  Faculty:  J.  S.  Stevens, 
Kaymond  Pearl,  C.  D.  Woods,  M.  A.  Chrysler 
and  0.  B.  Brown.  Representing  ih»  AUmm: 
W.  H.  Jotdan,  G.  P.  Merrill,  Alien  Hogers,  L. 
R.  Cary  and  H.  "W.  Bcan^'e.  Representing  the 
Trusters:  S.  W.  Gould,  W.  H.  Looney  and  F. 
H.  Strickland. 

TuK  fuUuwiug  resignatioQa  ibwn  tha  med- 
ical fiMndtj  and  tiw  inatraotins  staff  of  the 

college  of  physicians  and  surgeons  liave  been 
a«»cciited  by  the  trustees  of  Columbia  Unirer- 
sity:  I^r.  George  £.  Brewer,  as  professor  of 
auvwy;  Dr.  YirgH  F.  Gibii«y,  aa  profeawr  o£ 
orthopedic  snigery;  Dr.  Herman  Vnn  W. 
Schulte,  aa  associate  professor  of  anntomy,  and 
Dr.  Homer  Fordyoe  Swift,  as  associate  pro- 
fonor  of  niBdidn» 

Dr.  Eowabd  OamoH  KmK,  dean  of  the  den- 
tal school  of  the  TTniversity  of  Pennsylvania, 
and  Drs.  Matthew  H.  Cryer  and  Edwin  T. 
Darby,  of  the  faculty,  have  retired  under  the 
uniTavaitT  asa  limit  rula  of  65  yean. 

Wi  laam  from  tha  icmmA  of  fha  Amarican 
Ifadical  Association  that  with  the  close  of  this 
term  Italy  loses  from  hpr  teaching  force,  on 
account  of  the  age  limit,  three  well-lmovm 
proftwBora,  O.  Oolgi,  profoaaor  of  ganenl 
patholofry  and  histology  at  the  University  of 
Pavia,  wlio  has  coiitributcd  so  much  to  our 
Imowledge  of  the  nerve  cell ;  G.  F.  Kovara,  pro- 
fawor  of  dinieal  anzgery  at  tha.Univ«Kai^  of 
Genoa,  and  G.  Rostov  piofeMor  of  hygiene  at 
the  Uiiirersity  of  Florenea 

Dit.  CHA1U.K5;  W.  PiLflRTM,  presklt'iit  of  the 
New  York  State  Commisaiou  in  lunaqy,  has 
been  anioinled  aiiperintendent  and  medical 
director  of  the  Hanhattan  state  hospital  for 
the  insane^  to  eaeoeed  the  late  Dr.  Mahon,  and 


Dr.  Walter  G.  Ryan,  medical  inspector  of  the 
State  Hospital  Commission,  has  beoi  ap- 
pointed superintendent  and  medical  director 
of  the  Hndeon  BiTO  State  HMVttil  tt  PofOi^ 
keepsie. 

The  Canadian  government  has  recently  ap- 
pointed Dr.  C.  Gordon  Hewitt,  F.RS.O.,  to  be 
consulting  zoologist,  in  addition  to  his  duties 
aa  Dominion  antomologiat  and  duef  of  the 
entomological  branch  of  the  Department  of 
Agriculture.  The  duties  of  the  office  will  be  to 
advise  in  matters  relating  to  the  protection  of 
bixda  maiwmaiM  and  the  tnatmaoA  of 
nomona  qM(Mi> 

D.  W.  Blakeslee,  formerly  as-sistant  pro- 
fessor of  electrical  engineering  at  the  Univer- 
sity of  Arkansas,  and  now  eu^^$ed  in  indus- 
trial woiA,  haa  reoeiTed  hia  oommiarion  aa  ftnt 
lieutenant  in  the  Engineer  SeetioQ,  O&omf 
Reserve  Corps  of  the  army. 

Dk.  Isaac  F.  Hauhis,  formerly  director  of  the 
Lederle  Antitoxin  Laboratories  of  New  York 
and  later  director  of  the  Arliagtoa  Bcaeareh 
Laboratoriea  of  Yonkers,  Now  York,  hat 
moved  from  Bronxville,  N.  Y.,  to  New  Bruns- 
wick, N.  J.,  where  he  is  head  of  the  department 
of  bioeheniiatry  in  Hie  teaeawji  and  hklq^eal 
laboratoiiaa  of  S.  B.  Squihb  A  Bona. 

PRorESSOR  Edwik  Oaxm  Jokdas,  chairman 
of  the  department  of  hygiene  and  bacteriology 
at  the  University  of  Chicago,  is  at  preseot  en- 
gaged in  inveatigationa  in  Argentina. 

AsasTAirT  SinunoH  Chnnnuuit  Stent?  & 

Carter,  U.  S.  Public  Health  Service;  Mr. 
Frederick  L.  Hoffman,  statistician  of  the  Pru- 
dential Life  Insurance  Conqianyj  Dr.  Oscar 
Dowlingv  Shmeport,  preeidant  of  tiie  atate 
board  of  health*  and  Dr.  William  H.  Seemanni 
New  Orlean?,  state  bneteriologist,  began  a  tour 
of  Louisiana  on  April  9,  to  make  a  survey  of 
the  malaria  conditions.  The  survey  will  in- 
clude thirty-five  towna  and  dtiaa  and  trill  b» 
ended  A]Mrill9. 

TuEODOOR  DE  BooY,  of  the  Museum  of  the 
American  Indian,  Hcye  Foundation,  has  re- 
tnmed  to  New  York  after  a  eiz  montlu^  aioheo- 
logical  survey  of  the  Danish  West  Indies  DOW 
the  Amwican  Virgin  Idandi.  ▲  laige  num- 
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bar  of  pre-Oolumbiaa  iriH^^tnif  HM  wtf 

rni^  in  aboriginal  village  sites  and  the  results 
of  these  investigations  showed  that  the  Indian 
inhabitants  oi  the  Virgin  Island  group  did  not 
Ukng  to  tiio  nuno  zaoe  w  fho  iahiibitaiitB  of 
Porto  Rico,  as  has  always  been  thought. 
Skeletal  remaini^  of  ra^rit^^mporary  animals 
were  found  in  tne  k;tcheii-midde4i8  and  were 
of  the  greatest  foological  intereet,  emaqg  the 
finds  being  the  remains  of  s  fligbUeie  bixd 
hitherto  unknown  from  this  region. 

Afteti  spending  a  eon^iderahle  time  in 
Alaska  as  head  of  the  John  Waaamaker  expe- 
^tion  of  the  Univenitr  of  Femmrlnmut  Hu- 
Mnm^  Louis  Shortridgo  bn  latt  a  report  of 
his  acquisitions  to  the  museum.  Mr.  Short- 
ridge  was  formerly  a  chief  of  the  Ohilkat 
tribe  of  Lkdiaiii  of  Alaakiy  end  is  famffier  mlb 
their  language  and  node  of  life.  Sa  tt^porta 
having'  ftcqmred  three  eaered  trar  helmets,  said 
to  be  the  last  in  Alaska,  a  large  collection  of 
diehoi,  boflketa,  tools,  boxes  end  SMved  bundlefl^ 
used  bj  the  mediomeaieii.  All  these  will  be  on 
display  at  the  museum. 

Dh.  Fredeiuok  H.  Getm\n'  lectured  before 
the  chemical  department  of  the  Johns  Hop- 
kins TTniTefrit7  on  Afwil  1*1  and  18,  on 
"Allotrophy  end  the  ICoteslsbility  of  the 
Metals." 

PnoFESSon  R.  G.  Aitkkx,  of  the  hick  Ob- 
servatory, gave  a  lecture  before  the  depart- 
ment of  astMoioDcr  et  fimith  OoUege  on  April 
SI,  entitled  "  XTmtr  of  the  Univene." 

At  the  bimonthly  meeting  of  the  Society  of 
Sigma  Xi,  Duluth,  held  on  April  IT,  Dr.  E.  L. 
Tuoby  addressed  the  members  on  the  subject 
""Why  People  Dia"  The  usual  dinner  pre> 
oedsd  the  address. 

PnorassOR  Madison  Bentley,  of  the  Univer- 
sity of  TlUnois,  lectured  before  Wilson  Col- 
lege, OJmmbersburg,  on  April  14.  His  subject 
wt»  "  Orientation  in  Xisn  and  Aninwds.** 

FnorKssoB  AnBtm  Gobook  Wnanm,  of 

Clark  University,  gave  a  lecture  at  Wellesl^ 
CoUege  last  week  on  "  Phy-^ie?  and  War." 

The  aervices  of  the  late  Dr.  R.  Weir 
Mitchell,  for  many  years  a  member  of  the 
board  of  tmstsss  of  the  Umrcni^  of  Pennayl- 


mnia,  distinsniBhed  as  a  oisn  of  soisnos^  a 

man  of  letters  and  physician,  are  to  be  com- 
memorated by  the  placing  of  a  memorial  tablet 
in  the  reading  room  of  the  imiverfiity  library. 

A  SPEOiAL  memorial  service  m  memory  of 
Ihe  late  Professor  H.  W.  Oonn  ms  hdd  at 
Wesleyan  ITnlvenity  on  April  S9,  Br. 
Shanklin  presided  and  addresses  were  made 
by  Professor  C.  £.-A.  Winsiow,  of  the  Public 
Health  Department  of  the  Yale  Mediesl 
School,  who  spoke  on  the  work  of  Professor 
Conn  for  the  welfare  of  the  publie  nnd  Pro- 
fessor W.  N.  liice,  who  spoke  of  Professor 
Oonn*b  tiilrtHhree  yean^  serriee  to  Wesisgran. 

Br.  Epbbaiu  Oums,  the  mlorosoopist  and 
food  expui,  died  on  April  81^  at  West  Psl- 

mouth,  aged  eighty-five  years. 

The  Journal  of  the  American  Medical  Asso- 
ciation announces  the  death  of  D.  Vitali, 
formerly  professor  of  phamMceutic  chemistry 
at  tiie  UniTersity  of  Bologna,  aged  d^tT-fiv* 

years;  of  L.  Penix,  professor  of  pharmaceutic 
chemistry  and  toxicology  ut  the  University  of 
Bologna,  aged  lifty-five  years,  and  of  A. 
Oonma,  professor  <tf  eqMarimental  physiology 
at  the  UniTsrsity  of  Psima,  aged  sixty-five 
year?. 

We  learn  fxoin  Nature  that  Dr.  J.  O.  Hesse, 
director  of  the  Associated  Quinine  Factories 
of  Zinuier  and  Co.,  for  many  years  tiie  lead- 
ing authority  on  the  chemistry  of  quinine  and 
other  cinchona  alkaloids,  died  at  Feuerbach, 
near  Stuttgart^  on  February  10,  in  hi»  eighty- 
ssoond  year. 

Tn  permsitwnt  secretary  of  the  Amsriean 
Assooialion  for  the  Advanosment  of  Science 

has  sent  us  the  following  statement  of  the 
registration  at  the  New  York  meeting:  The 
actual  registration  was  2,136,  including  108 
memben  of  tiie  affiliated  societies,  aoocwding 
to  the  following  geographical  distribution: 
Alabama,  3;  Arizona,  2;  Arkansas,  2;  Cali- 
fornia, lii;  Colorado,  3;  Coimecticut,  73; 
Ddawaro*  0;  Distriot  of  Oc^nmbia,  IftS; 
Florida,  3;  Geo reiii.  16;  Idaho,  0;  Illinois, 
54;  Indiana,  24;  Iowa,  18;  Kansas,  16;  Ken- 
tucky, 3;  Louisiana,  b;  Malue^  17;  Maryland, 
7T;  Masssahusetts,  MO;  Miehigan,  M;  Mmne- 
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•Ota*  20;  Miesisaippi,  2;  Missouri,  21;  Itoor 
tana,  3;  NfM>raska,  3;  Nevada,  1 :  Nf'w  Hamp- 
ahiie,  10 i  AiiQW  Jenej,  133;  Htsw  Mtixico,  0; 
Heir  Yoilc  (indndiiw  460  horn  K«ir  Totk 
City),  703;  Korth  Carolina,  19;  North  Dakota, 
4;  Ohio,  96;  Oklahoma.  0;  Oregon,  2;  Pennsyl- 
vaiua,  170;  Rhode  Island.  15;  South  Carolina, 
8;  Soutii  Dakota,  2;  TennaiMe,  12;  Texas,  15; 
Vtab,  1;  Temumt,  6;  Vifginia,  27;  Wash- 
in^n,  1;  Wi-*t  Ylr^nnia,  10;  Wisconsin,  23; 
Wyoming,  Tj  ;  Germany,  1 ;  England,  1;  France, 
1;  Canada,  35;  A^^entina,  2;  Brazil,  1; 
Japan,  8;  Switcerknd,  9;  Hamii,  1. 

Taa  Enl  of  Beriiy,  BritUli  oaentaiy  of 

•tate  for  WW*  in  moving  recently  in  the  House 

of  Lordfl  the  second  rcadinfr  of  the  bill  to  re- 
view military  exemptions,  stated  that  in  the 
battle  of  the  Somme  alone  over  400  dooUwa 

had  hem  either  killed  or  nonklf'd,  and  that  at 

thp  prcwnt  tiinp  the  army  w«9,  if  not  critically, 
at  least  lamentably,  short  of  medical  men. 

AccouHsa  to  the  J<mmaL  of  the  American. 
Medical  Aaaooiation  the  qnote  neoeMary  to 
fill  tfie  preaent  vacancies  and  requirements  of 
the  Army  Medical  Corps  will  be  drawn  from 
among  tho^se  who  graduated  in  1912  to  1916. 
The  total  number  that  would  be  inoluded  in 
tneh  a  Hat  woalil  be  anmiimiatdy  19,000. 
Tbe  list  of  graduates  in  the  five  yearn  mmr 
tioned,  and  alao  for  1017,  it  aa  follows; 
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niiinMin  n 

a 

B 

c 

Totmt* 

...  2,790 

1,063 

629 

4,482 

2,539 

392 

3,981 

,  ,  2,626 

686 

282 

3,594 

668 

819 

M86 

1918  ... 

...  %m 

6BS 

193 

19171  ,  , 

625 

101 

Totals 

..15,855 

4,807 

1,816 

22,478 

Ajb  has  been  noted,  there  ia  an  immediate 
need  of  additioikal  physicians  for  the  medical 
corps  of  the  army,  and  for  the  mwlieal  corps 
of  the  navy.  Por  these  positions  preference 
win  be  given  to  young  phyiietaiia.  TbeAx&if 
Uadiaal  Oovpa  inaiats  on  a  yaai'a  intenali^  in 
tSaafata. 


a  hoapital  after  graduation;  the  Navy,  beW" 
ever,  is  not  now  Insisting  on  tfaia^  bnt  ia  leoQ^ 

niziug  1917  graduate's. 

Bbseabcb  work  in  physics  during  the  suin- 
mar  haa  of  TCoem  yuan  grown  to  aodi  pv^ 

portions  at  Cornell  that  the  physical  labora- 
tory is  a  busier  place  in  June.  July  and 
Attgtist  than  during  the  term.  To  assist  and 
enoourage  theae  wurkera,  not  by  tbe  offering 
of  courses  of  instruction,  bnt  zethar  bgr  ooe^ 
.slonal  advice  and  council,  arrangements  have 
been  made  to  have  a  member  of  the  staff  reg- 
nlariy  in  leaidMiee  during  this  period  who 
diall  have  no  other  duties.  Thia  wotk  ia  en- 
tirely indeiwndent  of  the  summer  t^cision. 
The  arranarement  is  et^ix-cially  intended  for 
former  graduates  who  desire  to  return  for  a 
ananaaar  of  iMfaatigatiem  end  lor  etber  wedG' 
ing  physicists.  The  member  of  8taff  in  resi- 
dence  this  sonuner  will  be  Profiwaor  £.  L. 
Nichols. 


UiaV£8&ITY  AND  EDUCATIONAL 

NEWS 

Bt  the  will  of  the  kte  John  Q.  Johnaon,  one 
of  the  moot  noted  lawyeia  in  Amerieat  tfie 
Univenitj  of  Penn^lvania  will  nWinetdiy  m- 

ceive  a  very  larj?e  bequest;  the  exMct  nTm  unt 
can  not  now  be  stated,  but  it  is  estimated  at 
from  fire  to  tan  million  dollefti 

Thb  IGnneaota  lagiaktoie  wbieb  a^jowned 

oji  April  19,  appropriated  for  the  Tlniversity 
of  Minnesota  for  the  biennum  1917--19,  a  total 
of  $3,735,500.  This  is  au  incz^aso  of  $435,550 
over  the  onmnt  approfniationa.  Tbe  ainn 
made  available  for  buildinga  and  equi|iinant  la 
lesi*  than  for  1!)1,>-17,  but  the  maintenance 
funds  have  been  inercaaed  by  $225,000  per  an- 
num, or  $450,000  for  the  biennum. 

Thi  TTniTeraity  of  Wadungtam  wiO  bate 

from  the  le^rislaturo  and  from  other  aoufne 
about  eight  hundred  thouaand  dollars  a  jaar 

during  the  next  two  years. 

Dr.  Frederick  C.  Fbrrt,  dean  of  Williama 
College  baa  been  aleoted  preaident  of  Hunil- 
ton  Oollagft 

Dn.  AuanMBn  PrrRUNKsnToa;  aHiatwt 
profcaaer  of  aookfj  at  Yale  Univacaitr,  bee 
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bMB  deeted  full  prnfeMor  of  zoology  ia  Hlw 
8«i«liii0  Sehooi 

Thi  foUowIiiff  pvomotknft  hacn  lieea  made 

in  the  department  of  zoology  at  the  tJnjvorsity 
of  California:  Associate  Professor  S.  J.  IlolmiiS 
to  a  professorship;  Assistant  Professors  J.  F. 
Braid  «nd  Jowph  ChdniMU  to  Maodaite  pio> 
leNonhipa. 

Th,  OlOBGB  R.  Wells,  aMociate  prafciaor  of 

psychology  in  Obcrlin  P  ll'Lrr*,  been  ap- 
pointed to  a  new  proies^rskip  in  psychology 
in  tiie  Ohio  Woflle^n  UaiTOiaitgr,  and  vHI  aa* 
Itttne  hia  dnties  in  September.  A  psychologioal 

lahoratorr,  housed  in  a  separate  building,  has 
been  provided  and  ia  being  equipped  at  the 
latter  institution. 

ii.  P.  Maiue,  professor  of  pathologic  anat- 
mar  nt  ib»  Uidvardly  of  Pafi^  haa  been  eq^ 
pointed  to  the  chair  of  diseases  of  the  nervous 

^jrstem,  to  miofoiMl  tb«'-  late  Professor  Dejerine. 
M.  LetuUe,  hitherto  professor  of  the  hiatoiy  of 
mediain^  baa  been  given 
lagio  anatomy. 

DISCUSSION  AND  CORRESPONDENCE 
WANT  OP  ADAPTATION  TO  THE  TIME  OF  THE 

MmiTXMo  FKsaa 

Jt  the  printing  pKSS  ie  reeognixed  as  the 

most  important  instrument  for  the  diffusion  of 
know1e<!gP,  tTie  advaneement  of  ^^rience  requires 
that  it  should  be  used  with  a  precision  hke 
ihnt  dMnm  in  the  nae  of  the  microioope  or  in 
llui  aiipKoation  of  statittical  methods. 

Tt  seems  that  this  want  of  adaptation  is 
shown  in  lack  of  adequate  provision  for,  and 
In  thA  common  method  oi,  tba  pdblication  of 
neientille  litemtoveb  Gifle  to  loeal  eatabliak- 
ment",  in  spite  of  their  eront  value,  seem  silly 
compared  with  a  proper  endowment  for  the 
publioatiott  and  diitribation  of  aeientKo  eepa* 

All  scientific  artieles  should  be  printed  and 
sold  separately,  so  that  a  student  could  sub- 
scribe for  the  literature  of  a  certain  subject. 
Thia  wonld  not  preraot  any  one  from  binding 
together  any  papers  he  wished.  Scientific  pub- 
lication is  in  a  bad  way,  if  it  must  be  provided 
for  by  requihng  one  to  pay  for  matter  one  does 


not  need,  and  irbich,  as  far  as  one  is  oonoemod, 
ia  not  irorth  abdf  room.  I  am  interested  in 

literatnre  relating  to  certain  bees,  but  that  does 
not  incUne  me  to  pay  for  descriptions  of  Sar- 
cophagidiB  which  take  up  eight  pages  for  one 
flpeoiea.  In  iba  iibmcy  of  tba  ]fiaw>uri  Botaar 
ioal  Garden  I  could  not  find  papers  by  one 
author  because  the  transactions  in  whioh  they 
were  printed  did  not  contain  enough  isotanical 
litaeatntia  to  jnati^r  pnidwee  bj  that  inalita- 
titm. 

A  magazine  publighing  transient  articles  is 
good  enough,  hut  one  publishing  important 
eontribationt  to  adenoe  in  a  Tariona  nuztnra 
is  more  or  lew  of  a  bnrial  place  for  audi  Uttr- 
atiire,  whether  one  considers  tlie  persons  the 
authors  are  trying  to  reach  or  those  deifiiring  to 
MO  the  axtiotak  That  hia  writings  should 
nach  every  one  who  ia  interedod  in  1liam»  or 
would  profit  by  them,  is  as  important  for  an 
author  as  it  is  for  the  student  to  see  the  writ- 
ings in  which  he  is  interested — and  the  inter- 
eela  of  botii  are  in  line  wtdi  tlio  advaneemant 
of  science. 

That  thp  publishing  of  heterogeneous  ar- 
ticles in  journals  is  objectionable  is  shown  by 
the  practise  of  printing  author'a  separates. 
Bat  theae  are  nanally  nnuitia&etorily  diatrib* 
nted  and  eoon  edianaled.  Tba  printing  of 
separatee  opemtee  againat  the  interests  of  tiaa 
Journal  when  a  writer  avoids  subscribing  for  it 
on  the  expectation  of  receiving  the  separates 
from  tiwir  anthon.  For  tlie  aake  of  atodente 
a  discriminative  author  maj  bo  inclined  to 
publish  all  of  his  papers  on  a  given  siibject  in 
the  same  journal,  but  the  journal  may  prefer  a 
tariety  of  papeia  in  oider  to  inozeaae  ila  anb- 
eeription  list.  So,  also,  a  paper  tvbidi  haa 
some  body  to  it  is  broken  Into  monthly  rnrf^^ 
to  make  roMU  for  articles  on  different  subjects. 
Tt  ie  a  qneetion  wbetber  the  magasinaa  do  not 
encourage  fragmentary  and  desultoiy  malhoda 
of  investi>?ation  and  publication. 

On  account  of  objection  to  too  many,  or  too 
long,  papers  on  the  siune  subject,  or  simply 
inadequate  pravieiona  for  publication,  daeerip- 
tions  of  American  iiisc'Cts  are  often  published 
in  foreign  journals — a  practise  clearly  opposed 
to  the  interests  of  science.  However,  some  au- 
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ibon  seem  to  hava  ft  nynia  for  ■mltiiriTig  lila»> 

ary  fragments  atkd  may  cultiyate  foreign  jour* 
nals  merely  iot  Urn  aake  of  petaanal  advavtia- 

ing. 

Xnimotogktil  iTtM,  88: 141,  «f(er  UMatimir 
ing  foiv  ionnala  wUdi  lailad  a&  Kranga  of 
flfia  yaaia  aadb,  laya: 

In  i^fnorfll  it  "fvori^^  that  the  number  of  epeeial- 
iats  in  auy  oae  ox  twu  orders  of  insects  is  not  sulfl- 
sfant  ta  ai^perk  a  apsalal  joaiad»  and  na  kaoir  af 
none  mich  jiro\'ide(l  with  an  endowment  fiinrl  frnar- 
■nteeing  its  permanenqr.  In  this  matter  we  must 
atm  ba  «Dtam«loglitB^  appanB^r,  sad  |«i  tta  ita* 
ord  of  L'  r:i  ra]  entomological  Jaonalt  ft*****" 
many  a  sliort -lived  periodicaL 

Tho  signitli'.Tnt  point  hrrn  is  that,  while  we 
are  specialists  as  r^ards  tbe  literature  we  de- 
aire^  -we  are  general  entomoloi^eta  as  regards 
the  literature  we  have  to  pay  for. 

As  educational  institutions  the  university  ia 
local,  while  the  inrintiiig  press  is  cosmopolitan* 
the  oaJy  ooamepoEtan  vniTanrity.  The  pnUi- 
eatiom  of  aoiontiAo  litanture  should  not  ba 

Bupport-ed  by  requiring  spo^inli-t'^  to  pay  for 
literature  they  do  not  need,  any  luoro  than  the 
muTersity  should  depend  for  its  entire  support 
upon  the  tuition  of  ita  atndanli. 

ffffiwiiaii  Bomnov 

Otauamua,  THJwora 

rVNDAMBNTAI.  CONCWTIOHS  OW  MOOBHN 
MATHSIIATXCt 

To  THE  Editor  op  Scqutce  :  In  your  issue  of 
August  4^  there  appeared  a  review  of  the  first 
part  <rf  our  ''Fundasnntal  Oonoqitions  of 
ICodam  Mathematics,"  fxom  the  pen  of  Fro- 

feSBor  G.  A.  ^Nfiller.  Against  a  hostile  criti- 
cism, giving  a  portrayal  of  at  least  some  of 
the  main  theses  of  our  book  and  att^ptiug 
to  oontrorert  than,  we  would  have  no  Indinar 

tion  to  protest.  But  all  the  important  issues 
raifK'd  by  our  treatise  are  igTiored  by  Professor 
Miller,  who  dwells  upon  features  having  no 

beasioff  upon  any  of  tiie  argnmcnta  of  onr 

work;  or  upon  any  of  tiba  doctrines  wbloli  it  ia 
the  purpose  of  the  argumenta  to  uphold. 

Surely  a  reviewer  can  be  justly  expected  to 
take  up  at  leaat  one  or  two  of  tba  prindpal  <ioo- 
trinea  of  a  Imatiaa  of  uliidi  be  dlaappnm^ 


and  allow  that  tiMoe  doalriaea  asa  emiMoai. 

Our  book  contains  an  aoooont  of  quantities 
and  their  classification;  an  investigation  into 
what  the  symbols  used  by  mathematicians 
really  etand  for.  Wa  aet  forth  the  elaaii&n> 
tion  of  quantities  into  what  we  call  ioiti^ 
kinds  and  varieties,  and  show  the  importance 
of  this  classification  in  the  subdivision  (orig* 
inally  oonoebad  by  De  Horgan)  of  algebtala 
science  into  aingle  algebra,  double  algebra,  otai 
A  precise  statement  ia  given  of  what  we  appre- 
hend to  be  the  nature  of  the  quantities  dealt 
with  in  quatamions  and  other  ^sterns  of  vector 
analyiiB,  and  of  tiMir  relation  to  the  ipuntitiae 
of  ordinary  algebra.  We  attempt  to  show  that 
any  really  scientific  treatment  of  ordinary 
imaginary  quantities  must  be  based  on  vector 
ana]yai«»  all  imaginaiy  and  oompla  abatnel 
<iuantities  (save  thoM  ol  aaco  Tahia)  baing^  in 
fact,  relations  between  vectors.  This  is,  we 
hold,  the  only  way  to  ascend,  from  a  blind  use 
of  imas^navy  and  eemplai  enpieiaiona  wIUmniI 
any  dear  appr^ension  of  wbat  tiny  denote, 
to  a  rational  comprehension  of  the  matter;  in 
other  words,  from  mere  oomputatioo,  -and 
manipulation  of  ajnboK  to  tma  acaanoei  Wa 
ahow  fortiMr  tbat  the  matiiematioiaaa  ate 
look  upon  a  variable  ns  a  quantity  and  those 
who  regard  it  as  a  symbol  are  equally  in  the 
wrong;  a  variable  being  represented  by  a 
lynbol  and  being  oonvoaad  of  qoantitiaik  We 
oonsider  the  arrangement  of  tiie  iiaantities  of 
a  variable,  and  show  the  importance  of  thiB 
commonly  neglected  attribute.  We  discuss 
tiia  paonliar  airangementi  wbidi  nuut  bo  eft 
hand  to  justify  the  application  of  the  theory 
of  monogenic  functions,  and  eliow  the  rela- 
tion of  these  multiplex  arrangements  (as  we 
call  tiieni)  to  the  arrangement  of  the  ele- 
menta  of  the  aggregatea  designated  by  Oantot 
as  mehrfach  geordnet.  As  the  simplei^t  of 
variables  we  put  forward  tho  ordinary  pro- 
gressions of  elementary  mathematics  which  are 
not  nanaHy  raoogniaed  aa  TBiiaUaa  at  aU.  Wa 
attempt  to  show  clearly  Jaat  idiat  diatinotions 
should  bo  drawn  between  a  progression  and  s 
series;  and,  including  all  progressions  and  all 
Bcriee  under  the  bead  of  aagiienoes,  lay  down 
tiia  oonditiana  nndeririiieb  a  variabla  ia  ta  ba 
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dtirifled  M  •  MQuence.  Passing  to  the  ques- 
tion of  functional  relation  we  take  np  inde- 
pendent and  dependent  Tariables,  and  show 
tiiat  titfM  luaiiM  «atmgtmd  tp  «t  lent  time 
Mpuate  dietinctiopB,  a  &et  not  oordiiuurOy 
recogtiized  by  mathematicians.  We  giro  a 
somewhat  elaborate  disenssion  of  functional 
wtkMoam,  dunring  that  what  is  rardiiiarily  pot 
towsid  ss  tiie  Dirichlet  definition  of  function 
does  not  adequatdy  characterize  a  functional 
relation,  and  moreover  is  not  really  the  defi- 
nition given  by  Dirichlet.  We  lay  dom  iriiat 
«tt  dseni  to  bo  llw  oonditioiu  under  lAaxik  two 
or  more  variables  may  be  said  to  he  in  func- 
tional relation  with  eaeh  other;  and  show  that 
previous  authors,  in  their  treatment  of  func- 
tions, liETs  not  attained  to  e  olear  and  pnaiso 
-view  of  the  essential  dutfaeteristiot  of  a  Ioim^ 

tional  rehition. 

To  these  salient  features  of  our  work  Pro- 
fessor imier  gives  no  beed  wbatsoever,  tboogb 
assuredly  they  comprise  topics  of  fundamental 
importance  in  mathematics.  He  in  content  to 
dismiss  our  inquiries  by  stigmatizing  them  as 
lelating  chiefly  "  to  definitions  and  the  du»oe 
of  words/'  We  plead  that  our  work  is  oon- 
ccrncd  chiefly  with  the  unfolding  of  the  con- 
ceptions which  '-'nrda  should  awaken  in  our 
minds,  and  not  with,  the  words  themselves.  To 
purely  Tsrbal  questions  w«  give  scant  attention* 
la  our  endeavors  to  attain  to  distinot  and 
exact  conceptions  of  what  is  fundamental  to 
the  inqoizies  of  mathematica,  we  have  found 
tiui  tiia  porba^  of  these  eonoeptions,  ae  sat 
forth  bj  mathematioians  ol  tiie  highest  emi' 
nance,  are  not  free  from  great  Imperfections. 
We  have  spared  no  labor  in  obtaining  and  in 
stating  in  fuU  "  the  definitions  given  by  those 
who  hoTo  nude  imiMirtaiit  advanoea  in  tiie 
fields  "  Into  which  wo  go ;  and  when  unable  to 
assent  to  these  definitions,  we  have  carefully 
set  down  our  reasons  fur  holding  that  they  do 
not  tmly  depiot  tiie  lineaments  of  the  oenesp- 
tions  which  they  purport  to  unfold.  And  Pro* 
fesaor  Miller,  though  manifesting  his  disap- 
proval of  our  criticisms,  makes  not  the  sUght- 
ost  attempt  to  shew  that  oar  ehargee  of  error 
are  beedesst  and  that  Baire,  Prlngsheim, 
Ttlwmann,  BoaseD,  Wsber»  and  the  other 


authorities  whom  we  oontrovert  ave  not  ColHf 

of  the  errors  we  ascribe  to  them. 

Three  passages  of  our  work  are  specifically 
Qondemned  by  Professor  Killer.  All  of  these 
an  trivial  and  oould  he  semoved  from  tiie 

work  without  affecting  any  of  its  doctrines  or 
any  major  or  minor  argument  put  forward  in 
defense  of  them.  One  faidt  that  ie  inqpnted  to 
na  is  tiiat  "on  page  1T7  and  dsewhsteb  the 
common  erroneous  assumption  according  to 
which  the  word  function  was  used  as  sjnony- 
mous  with  power  is  repeated."  Wo  merely  say 
that  "  the  vrotd  fnnotion  «t  aoid  to  hate  been 
used  by  the  older  analysts  as  synonymou'^  v~'.*h 
power."  We  took  care  to  insert  the  qualifying 
phrase  wr  said,  and  so  worded  our  remark  is 
neither  an  assumption  nor  an  error.  And  no 
Tslerenee  to  this  usage  ocotirs  elsewhera  We 
arc  also  rebnked  for  saying  that  "The  only 
mathematician  that  we  recall  as  making  a 
speoifio  distinotion  between  quotxent  end  ratio 
is  Hamilton."  Wc  must  aflknowledge  that 
sucli  a  distinction  has  been  made  by  others, 
but  we  deny  that  the  distinction  we  endeavor 
to  enforce  is  as  oonmum  as  Professor  Millflr 
^voidd  ha-ve  it  appear.  Finallj  we  are  ehldad 

for  applying  to  imaginary  and  complex  quan- 
tities the  distinction  between  positives  and 
negatives.  Yet,  if  precedent  is  to  be  a  guide, 
W9  oen  plead  tiiat  botii  Oanss  and  WeieiBtnm 
need  the  two  adjeetivee  witii  zeipeet  to  imav' 
inaij  qioantities. 

SOBERT  P.  RiCKAKOSOM, 

IWaan  H.  Imsou 

QtJOTATIONS 

SCIENTIFIC  SNOBBERY 
One  reason  for  tlie  neglect  of  science  is  that 

s<rfent{fie  men  thenselTeB  freqnentiy  misrepce" 

sent  the  objects  for  which  they  work.  For  ex- 
ample, they  often  pretend  that  they  perform 
their  labors  merely  for  their  own  amusement. 
We  onee  heard  it  wittily  said  of  sneh  a  man 
tbat  he  taksa  out  his  watch  before  dinner  and 
exclaims,  "Ha!  I  have  half  an  hour  hofore  I 
must  dress  for  dinner;  I  wUl  just  step  over  to 
my  laboratory  and  make  a  disooTevy."  Bat 
the  public  is  not  so  easily  deceived  and  tiiere* 
lore  thinka  in  ite  doll  way  that  the  man  of 
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science  miUy  labors  in  tho  hope  of  mriVinf,^ 
aome  enonnoTis  fortune  or  obtaining  some 
great  honor.  On  anotfaar  otKMsion,  we  heiid  it 
Mid  of  n  man  yAic  has  bean  toiling  ior  jean 
in  the  tropics  for  nothing,  that  "  nohody  knows 
why  he  d(H;-s  it,  but  we  all  believe  that  ho  wants 
a  knighthood/'  Wheu  we  timidly  iiuggebt«d 
^t  he  waa  guided  meraly  br  »  eenae  of  doty* 
we  were  met  by  a  stare  of  astoniahment.  Cer* 
tninly  this  worker  has  never  received  a  penny 
for  hifi  work  as  yet  and  ae?er  Mrill,  and  we  fear 
liiat  not  even  a  knigfadiood  wiU  oome  hie  way. 
Ko^  man  of  science  do  not  work  either  for 
nirni=«"ni«Tt  op  to  make  fortunes.  Like  artists 
and  mu^iciaua,  theiy  often  find  their  labors 
fudnating  heeawe  natove  indniee  them  with 
an  instinct  in  the  directions  chosen  by  them; 
but  they  fi'*'  "i''^o  con.^cicnw  that  their  work 
will  bring  thorn  no  personal  profit — not  so 
much  as  that  which  «  tithe  of  tiie  ahilily 
ahown  hy  them  in  eeienoe  would  have  yielded 
them  in  jwlitics,  law  or  fp^cK'i'ty.  Their  ulti- 
mate object  is  to  benefit  humanity  by  adding 
to  the  store  of  knowledge  which  lifts  the  civil- 
ised man  ao  iar  above  the  aatvage  of  the  jimgles. 
And  that  is  the  greatest  ofajeet  lAieh  any  man 
can  keep  before  his  eyes. 

Another  form  of  wientifie  snobbery  is  the 
pretense  that  science  has  no  practical  object  iu 
TMw^it  ia  80  kHy  a  imreoit  that  the  man  «f 
acience  should  live  among  the  Btaia  and  not 
soil  his  finpcrs  with  the  common  earth  of 
everyday  life.  Even  Lord  Kelvin  said  "that 
no  great  law  in  natural  philosophy  has  ever 
been  diaeovend  fcr  ita  praetical  application  * 
— thougli  no  one  based  more  pnt^nts  on  his 
own  researehes  than  did  Lord  Kelvin.  He 
may  have  been  right  iu  oim  sense,  but  <^tainly 
not  in  all  (and  he  can  not  he  aoenaed  of  any 
form  of  81  '  I  ry).  Thus  geometry  was  really 
foundwl  for  the  purposes  of  architecture  and 
navigation.  Mechanics  was  created  to  assist 
the  engineer,  and  tiie  theoriee  of  heat  and  of 
the  conservation  of  energy  were  probably  gen- 
erated by  the  ftcam-engine;  while  the  entire 
soieace  of  pathology  has  simply  been  created 
for  ita  imetieal  apidieatioik  aa  regarda  the  pre- 
vention and  cure  of  diMaae.  Oettainly  iav«i* 
tigations  which  were  aBParently  nadeH  at  tiw 


outlet  have  often  led  to  valuable  practical  ap- 
plications; but  they  were  usually  undertaken 
beaanae  the  worker  knew  1^  he  mnst  first 
aolve  geBeral  pieUama  haftne  undying  the 

solution  to  specific  cases.  We  believe  that  all 
the  RPeat  theorists  had  prirtifal  applications 
before  them  like  a  distant  light  even  in  the 
gieateat  daifaiflm  of  their  elibita.  Xa  H  likely 
th(i^  N  nvton,  or  Harvey,  or  Faraday  did  not 
pr  i  lirtienlly  see  that  their  work  would  some 
day  benefit  humanity!  Nature  is  infinite, 
and  it  ia  iheMfdse  wiae  te  tofl  in  immediatw 
contact  with  human  nacda  and  not  to  loaa  one* 
pelf  entirely  far  away  from  the  remotest 
utilitarian  objects.  In  most  cases  those  who 
lose  all  tovdi  of  the  waefiil  in  tiieir  invee^fa* 
tions  end  by  bewwniiftg  um1<  themselves. 
They  are  ,i^nvp  the  pmetical,  and  tlierefore  be- 
come unpractical,  and  finally  impossible. 

Perhaps  the  n^rst  form  of  aoienti£e  anoh- 
beiy  ia  the  pratenaa  that  the  man  of  eoiettee  ia 
absolutely  above  cash  in  any  form.  Let  ua 
distinguish.  To  efFcct  discovery,  a  man  mtist 
concenteate  all  his  energies  upon  a  single 
point;  he  haa  no  time  to  wateh  Uie  ehaie 
maifeelt  or  to  promote  companies  in  consee> 
tion  with  his  findings;  and  it  will  be  lucky  if 
lie  sueeeeda  in  makin^r  any  advance  at  all  even 
with  all  bis  energies  bent  upon  the  point  of 
iaroe.  In  that  eenee^  theiefim^  he  mnet  ignore 
cash.  But  even  here  various  circumstances 
should  influence  hini.  If  he  iis  a  bachelor,  he 
may  do  as  he  pleases,  and  may  live  as  a  recluse 
upon  brown  bread  and  water  in  a  mOBl^  ceD 
if  he  wiah.  But  if  he  has  diildren  or  otiier 
dependants,  is  he  justified  in  anowinp"  them  to 
be  brought  up  uneducated  in  poverty  ?  Such 
a  thing  would  not  be  meritorious  in  him  but  a 
crime;  for  we  have  oar  duties  not  only  to  sci- 
ence but  to  our  familieB.  The  8ci@itist  who 
pretends  his  indifference  to  money  is,  there- 
fore, often  only  a  snob.  Moreover,  although 
he  himself  may  have  no  t&ildren,  or  may 
poaicr.s  independent  nieana,  this  need  not  nec- 
essarily be  the  case  v  Ith  rtli'  r~  llis  quixotic 
attitude  merety  lowers  the  price  of  science  in 
the  world  and  eaMee  oth«  and  probiUy  better 
men  to  aoffcr.  Still  forthar,  for  the  nwsfc 
obviona  eeonomioil  reasou^  it  eaiieea  eeinBtt 
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in  general  to  suffer,  beeanae  irfm  young  man 

t>if»  povprty  of  the  most  successful  inves- 
tigatons  tli€^  heaitate  to  enter  such  fields  of 
labor  and  fhe  noraitbff  of  the  TdNmtery 
•mij  of  science  is  naturally  reduced.  Cer- 
tainly no  scientific  man  has  the  smallest  desire 
to  be  a  millionaire;  but  moderate  competence 
ia  naeful  to  him  as  to  others.  A  certain 
ommint  of  moaoy  givM  Iiini  ft  pnpcr  fwdiMWinn 
for  good  in  society,  and  enables  him  to  devote 
himself  to  those  investigations  which  his  na- 
ture tells  btm  be  is  most  capable  of  conduct- 
ing; On  the  other  hand,  keep  Urn  in  pofwty 
and  he  soon  loses  his  enthusiasm ;  he  becomes 
a  fnkir  sittinp  in  rags  by  the  roadside,  and  the 
.  ripest  years  of  bis  life  are  often  wasted.  Is 
HtBn  maj  iBtrinne  moon  whj  fho  gfooteot 
efforts  of  the  best  minds  in  the  most  fertile  of 
fields  should  lead  to  poverty?  Yet  the  history 
of  the  world  proves  that  thoy  generally  do  so 
— to  the  low  not  only  of  aoieoee  but  of  the 
wadi.  And  why,  pray!  BeeaoBe  when  science 
asks  for  her  dole,  the  world  replies,  "But 
^ose  gjeat  m^  Smith  and  Jones»  are  proud 
to  labor  for  noOung;  why  ihen  aboald  I  pay 
joof  Alas,  poor  i^orant  wwM  dooa  not 
know  that  if  Smith  and  JoT-f-  are  genuine 
workers  they  are  probably  too  much  engrossed 
in  timr  toJl  to beatir  ihemaeh«a  for  payment; 
iriiOo  if,  as  nore  often  happens,  th^  are 
merely  pnrreyors  of  others*  labors,  tlien  their 
lofty  and  popular  pose  is  adopted  for  a  pur- 
pose. And,  indeed,  snobbery  is  oftan  a  paying 
cult,  and  those  who  labor  for  nothing  do  littie 
but  frequently  get  much  I 

In  science  as  in  other  things,  the  proper  and 
honest  procedure  is  to  pay  for  work  done;  and, 
to  be  ftank,  tba  «noourageni«nt  of  aeience,  of 
whieh  we  hear  so  much  nowndnys,  mu.«t  in  the 
end  come  to  this — or  to  nothing.  And  in  sci- 
ence as  in  other  things  snobbery  is  a  false 
poee  which  bringa  only  oontempt  vpon  those 
who  adopt  it — Science  Progna$. 


PROCEEDINGS  OP  THE  NATIONAL 
ACADBMT  OF  8CIBNCB8 

Tn  third  nnmber  of  Voltune  8  of  Ibe  ^rv 
tttHngs  of  the  National  Aeaehmff  of  Bnmeu 
oontalna  tho  following  artiolea: 


The  Conderuaiion  and  EvapomUom  of  Qa» 
Molecules:  Trvinfr  Langniuir,  rcseareh  labo- 
ratory. General  Electric  Company,  Schenec* 
tady»  N.  Y.  A  discussion  of  the  evaporation 
V*.  the  ledeetion  lhaoigr  with  oondnsiona  &vor> 
ing  the  former. 

The  Ninth  Satellite  of  Jupiter:  Scth  B. 
Kioholaoii,  Kount  Wilson  Solar  Observatory,  , 
Ctanagia  Institiifeion  <rf  Washington.  Oom- 
paiison  of  the  oibits  of  the  3Bighth  and  Kinth 
Satellites.  The  mean  period  of  the  Ninth  is 
745  days  and  ita  diameter  is  probably  about  1ft 
miles. 

Aortts  Cdl  OhtU«n  m  Fsrfsbrafa  BmJtnfoa: 
H.  E.  JordaB,  dapsctmsut  of  anatomy*  TJni- 

Tersity  of  Virginia.  The  hemogenie  activity 
of  embryonic  endothelium  is  a  normal  func- 
tion at  a  certain  stage  of  embryonic  develop- 
nent. 

Rheotropiem  of  Epinephelue  Siriatm  Block: 
Hovey  Jordan,  Bermuda  Biological  Station  for 
Beseereh,  Agar's  Island,  Bermuda.  The  lip 
region  is  the  most  sensitive  part  of  the  body 
avrfaoob  The  end  organs  of  taetile  senaltiriiy 
serve  also  aa  organs  of  rheotropic  sensitivi^. 

Studies  of  the  Genus  Phyiophihora :  J. 
Roeenbaum,  Bureau  of  Plant  Industry,  Wash- 
ington, D.  C.  A  search  for  determining  char< 
aelcrs  of  diagnos^o  imhua  in  tsating  tibe 
different  sfXK^ies. 

A  Possible  Fun-ction  of  the  Tons  tn  the  Elee- 
tric  Conductivitj/  of  Metals:  Edwin  H.  HaU« 
Jefferson  IMiyBiQal  Labontaty,  Harfavd  ITid- 
vsnily.  A  disonssion  of  the  nnmber  of  i<»i8 
neoci^arj'  to  maintain  cnrri^nt'?  of  great 
density,  and  of  the  teoiperature  relations  of 
conductivity  if  due  to  ions. 

Tka  <7fa«tNMlrje  flursag  of  ^  Unihd 
Stales:  William  Bowie,  Division  of  Geodesy, 
IT.  S.  Coast  and  Geodetic  Survey.  A  sum- 
mary of  the  present  atatus  of  the  subject. 

Tk«  Jfeir«e<tsa<M»  of  Iroth  NieM,  end 
Cobalt  hy  Eotalton  and  the  Nature  of  the 
Magnetic  Molecule:  8.  J.  Barnett,  department 
of  physics,  Ohio  State  University.  A  oon- 
firmation  of  the  ftssumptaon  that  only  slae- 
trtms  are  in  orbital  levoliitioo  in  aU  ^  ad^ 
stsnoes  investigated. 
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.r%e  Jnitftm^tM  of  X-Rayt  of  the  L  Series: 
David  t.  Webster  and  Harry  Clark,  JefTex- 
8on  Fliysical  Laboratory,  Hanrard  University. 
A  diaooMloik  <tf  tiM  {ntenaatiai  la  tke  ease  of 
platintun  «i  foiMtioiifl  of  tbft  poftflntitb  V«P- 
dttcing  thetn. 

The  Use  of  Vasectomized  Male  Mice  a$ 
Indieaihn:  O.  0,  litm  Hmurd  IfiadiMl 
School. 

Photographic  Mag niludys  of  Stars  in  the 
Selected  Areas  of  KayUyn:  rrrdcrick  H. 
Scares,  Mouut  Wilson  Solar  OUervatory, 
Glamegie  InstitatioiL  of  Wuhington. 

Archaeology  of  Manimoth  Cave  and  Vicin- 
Ug:  A  Preliminary  Report:  X.  C.  Nelson, 
American  Museum  of  Natural  IIisU)ry,  New 
York.  Two  ibolated  hurizona  of  culture  have 
boon  fiyiindt  one  indioating  an  agrionltunl  peo- 
ple, the  other  a  hunting  p6Opl0k 

The  Production  in  Dogn  of  a  Paihological 
Condition  which  closely  Resembles  Human 
Pellagra:  BusaeU  H.  Chittenden  and  Frank 
P.  Undflriiill,  Bheflield  laboratoiy  of  Pliytio- 
logical  Obemistry,  Yale  UniTersity.  The  ab- 
norrnal  state  is  due  to  a  deficiency  in  soma 
essential  dietary  oonatitueut  or  conatituents 
pr^iunably  belonging  to  hitherto  unrecognized 

The  Comphte  Enum*'ralion  of  Triad  8y»- 
iema  in  15  Elemente:  V.  N.  Cole,  Louiae  D. 
Cununings  and  H.  S.  Whitei.  There  are 
eighty  typee. 

JTow  JMa  oi»  ih»  Fhetphomtmct  of  Owr- 
iain  Sulphides:  Edward  L.  Nichols,  deparl* 
ment  of  physics,  Cornell  UniTersity. 

The  Reactions  of  the  Melanophores  of  the 
Homad  Toed:  AIM  O.  MBOO,  aMdogkal 
laboratory  of  the  Museum  of  OompnatiTa 
Zoology,  Harvard  College. 

The  CoordinaUon  of  the  Melancphoro  Be- 
oeiMM  of  Eom$i  Toad:  Alfred  0.  Bed- 
field,  coological  laboratory  of  the  MxtanoA  of 
Comparative  Zoology,  llarvarJ  Collie. 

Petrified  Coala  and  Their  Bearing  on  the 
JPradMi  0/  ih§  Origm  of  OoA:  Edward  C. 
JeSngr,  botanieal  labonatofy,  Hamaid  XTm- 
versity.  Conlg  containinp:  "coal  balls"  are 
abnormalt  but  there  i»  no  good  evidence  that 


''coal  balls"  are  orgaoind  from  matarial 

accumulated  in  situ. 

The  Effect  of  Degree  of  Injury,  Level  of  Cut 
ond  Timo  wiSUi*  iko  RogononHoo  Cpt^  «vaa 
the  Rate  of  Regeneration:  Charles  Zeleny, 
department  of  zoolopy,  University-  of  Tllinoi?. 

Preliminary  Note  on  the  Distribution  of 
8ian  ««M  Boopoei  to  tike  OaXaeHe  Plane: 
Frederick  H.  Searee,  Mount  Wilson  Solar  Ob- 
servatory,  Carnegric  Institution  of  Washings 
ton.  A  comparison  of  Mount  Wilaon  counts 
with.  Eiq^te^e,  in  wbkb  good  agnflment  it 
foaild,  at  compared  with  botii  the  x«Biilta  of 
Chapman  and  Mi'Iotte  are  not  homopreneons. 

National  Basearch  Council;  Eesearch  Com- 
suiieoo  IS  JSaDoauoiiai  iDeuniuona;  ueuuu 
Committees  on  Beaearoh;  Bepoiti  of  Meet 
inge  of  the  Exeeotive  Connnittee. 

Edwin  BmwFix  WiLSOir 

MASSAOHOSSXXB  InsTITOTB  or  TcCBKOLOeT, 


SPECIAL  ARTtCLBS 

A  QUANTITATIVE  METHOD  OP  ASCBRTAINIMO 
TMS  MBCHAMIBM  OF  GROWTH  AMD  OP 
IHHIBITKm  Of  OttOWTR  OP 
DOKKANT  BUM* 

1.  Each  plant  posswses  a  number  of  dor- 
mant buds,  which  may  grow  out  when  theiy 
ave  isolated  but  ^riiidi  Teneui  donnaiit  midnf 
normal  conditions.  The  problem  to  be  solved 
is  tlie  uie(^lianism  of  inhibition  in  the  latter 
and  of  growth  in  the  former  oaae.  Former  re- 
anlta  pdiliahed  by  the  writer  on  Bryophyllum 
eaii/oimim*  iodioated  tiiet  both  phenomena 
are  reciprocal,  inasmuch  as  tfic  rrowth  of  a  bud 
depends  upon  the  availability  of  certain  mate- 
rial, while  the  inhibition  is  duo  in  general  to 
the  non-availability  of  each  material,  and  Aia 
non-availability  is  frequently  brought  about 
by  the  absorption  or  withdrawal  of  the  mate- 
rial by  another  growing  organ.  Thua  each 
node  of  INyejrikf Hum  oalifomim  baa  t«» 
leavea  eod  in  tiie  aadl  of  eooh  leaf  ia  foimd 

1  From  tlie  Laboratories  of  Tke  BockafUhr  Jm- 
stitut«  for  Medical  Beeearch,  New  York. 

sLoeb,  J.,  Bot.  000.,  1918,  LZ.,  249;  1916, 
LZII.,  293;  1917,  hXUJ.,  25.  "The  OigaaiM  aa 
a  Whol^"  New  Toikf  1916,  p.  158. 
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a  domiattt  bud.  Besides,  eadi  of  Ae  avmerouB 

notches  of  a  leaf  contains  a  dormant  bud. 
Nooe  of  these  buds  grow  out  into  shoots  in 
the  normal  life  of  the  plant.  When  we  cut  out 
a  paew  of  tiw  ifesm  wmtniiiing  a  node  with 
its  two  buds,  remove  the  two  leaves,  and  sus- 
pend it  in  moist  air,  the  buds  of  the  stem 
will  grow  out  very  slowly  if  at  all.  If  we 
iaolato  a  leaf,  and  svupaid  it  in  moist  air, 
a  few  of  it3  many  notches  will  grow  out 
into  shoots.  When  we  suspend  a  piece  of  stem 
with  one  node  and  with  only  one  leaf  attached 
in  moist  air  the  bod  on  the  stem  opposite  the 
leaf  will  grow  out  very  rapidly,  bot  tflO  gtOWfll 
of  shoots  in  the  leaf  will  be  suppressed  or  very 
much  retarded.  The  writer  assimied  that  in 
this  ease  snhstanoes  needed  for  l3io  irK>wtli  of 
tiie  buds  ill  the  leaf  were  absorbed  by  tlie  stem 
and  used  for  the  fjrrowtli  of  itj  bud ;  and  that  as 
a  conseguence  the  buds  in  the  leaf  were  pre- 
i^wted  from  gromng  owing  to  lade  of  matariaL 
The  writer  lias  veoantlT'  carried  oot  a  aariee  of 
quantitative  c>rperiTncnt>!  wliich  sef'tn  to  make 
this  theory  fairly  certain  and  a  few  of  which 
fihall  be  described  in  this  preliminary  note. 

9.  Aoooiding  to  thit  tlieorjr*  leaves  of  Biyo- 
phpUum  of  eqnal  atee  aHwrald  when  isolated 
prod  nee  in  the  same  tirac,  at  the  same  tem- 
perature and  moisture,  the  same  mass  of  shoots 
from  their  notohee.  This  is  only  generally 
tme  whiecn  we  oompare  learee  of  different  plants 
OT  of  different  age  of  the  .same  plant.  If,  how- 
ever, we  coni})are  tlie  two  leaves  beloLginp  to 
the  same  node  of  a  plant  (having  the  same 
aiaa^  age  and  liietory)  -die  veiiM  of  the  ahoote 
produced  by  the  two  leaves  is  equal  within  the 
unavoidable  limits  of  error  of  such  an  experi- 
ment as  ihe  example  in  Table  L  ^ow.  The 
ttn  hK<m  of  a  node  will  always  be  derignatad 
•e  a  and  h. 

Leaves  of  BryophyUum  calyctmtm  of  equal 
size  {and  from  the  tame  node)  produce  in  the 
Mate  Ume,  undtr  idvwHeal  eondUioiu,  equal 
masses  of  young  shoots  (jilrl  n  r'n  ihe  number 
of  shoot.s  formed  is  geneiaUy  difierent  in  the 
two  leaves). 

9,  It  followed,  SMxreofer,  that  if  we  diminish 
.the  mam  of  a  leaf  by  entCing  out  a  pieee  ^Mm 
ita  oenter  while  the  ajatar  leaf  (fnm  tha 


of  SbooM  Weight  of  Sheoli 
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m. 


b 


FrodooMl  to  SS 

TWVH  nam 

 8 

0.S50 

  3 

0.345 

0290 

ojoe 

0.376 

 4 

0.385 

 5 

ojm 

0.007 

 4 

0.457 

  6 

0.455 

same  node)  remains  intact,  the  shoots  pro- 
duced by  the  two  leaves  (when  isolated  from 
the  aten)  ahonld  be  in  the  ratio  of  the  mttaaaa 
of  the  two  leaves.  In  five  leavee  the  center 
was  cut  out  while  their  sister  leaves  were  left 
intact  Both  sets  of  leaves  were  supended  in 
an  aquarium  with  tiieir  apioea  in  water.  After 
87  daya  the  weight  of  the  aiioots  formed  in 
each  set  of  leaves  as  well  a.?  the  weifiht  of  the 
leaves  was  ascertained  and  it  was  found  that 
each  set  of  leav«id  produced  shoots  in  propor- 
tion to  ite  SUM  (TaUa  n.). 


TABLE  n 

Dipping  in  Wattr 


Wblgtll 
Ot  6 

Um. 

TotAl 
Num- 
b«r  uf 
Sboou 
Pro- 

Tot*I 

Wddit 

of 
Bboota 

Pio- 
duoMS, 

Om. 

■ 

Wetgut  of 

Bboota 
Produeed 
pa  Grua 
othmttA 
37DM«, 
Mff. 

Center  of  leaf  cat  ont.. 

7.61 
18.80 

11 
9 

0.756 
1.40& 

99 
101 

Th0  aJkoel  proditeUm  ta  ik»  Ugo  nta  of 

leaves  was,  Iherefon,  i»Uhin  the  limita  of  arrof 
in  proportion  to  iho  moss  of  the  leavsi  Dkemo 
selves.* 

When  the  aame  eaperiment  is  made  witii 

leavm  not  dipping  in  water  the  results  are  not 
so  perfect,  due  possibly  to  the  fact  that  the 
Imved  with  their  center  cut  out  dry  out  more 
rapidly  than  tha  intact  leavea  (Table  HL). 
•  Ottse  ttie  auxfaee  of  the  Isavsa  la  ap^iNaiinaWljp 

proportional  to  the  mass,  we  must  for  the  present 
reaerre  the  priTllege  of  subttituting  the  surface  for 
weiglit  la  the  eiptairioa  of  Um 
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pr.  B.  To-  ZLT.  No,  im 


m 


Leave*  Kept  in  lioiat  Air 


Total 
Wright 

or  5 

TOUI 

Nuni- 

i)iT  i>r 

Pro- 
dneod 

ToUl 

of 
Sbouta 
Pro- 
duced, 

Om. 

Weight  of 

8b(>oU 
Prod  ucfd 
per  tirmjB 
of  IMIIB 
38  Mm 
Mf, 

Ontar  of  leaf  eol  oni. 

11.81 

IS 

so 

0.  600 

1.  W7 

108 
IM 

Thrsc  ohservaiionj?  agrcp  with  (he  asfrump- 
iion  that  the  growth  of  dormant  hidt  i.s  deter- 
mined by  and  is  in  proportion  to  the  quantity 

9f  a  gertewi  maUrM  MoibUa  for  fib 

^  In  the  previous  publications  attention 
had  been  calked  to  tin-  fact  tliat  in  an  isolntod 
leaf  only  a  few  of  the  numerous  notehes*  grow 
into  siioots  and  tiiia  had  been  explained  on 
the  ■asnmption  that  those  notohca  which  hap- 
pen to  grow  out  first  attract  all  the  material 
from  tlie  leaf  and  thereby  ])rcvent  tlic  other 
notches  from  growing.  This  suggestion  was 
supported  by  the  obBervation  that  if  a  leaf  ia 
oat  latD  ieoUted  pieces  eaeh  pcesossing  w» 
notch,  each  notch  gire^^  rise  to  a  new  dioat 
(provided  that  the  piece  is  not  too  small). 
The  shoots*  in  the  subdivided  leaf  grow  more 
slowly  than  the  less  uuincroua  shoots  of  whole 
lewea.  On  the  beais  of  ow  qtumtitethpe 
nudliod  we  should  therabn  expect  that  if  of 
two  isolatwl  sifter  leaves  one  (a)  is  left  intact 
while  the  other  (6)  is  cut  into  as  many  pieces 
as  it  contains  notches,  the  ratio  of  the  weight 
of  abooto  pffodtioed  to  tiie  wn^t  of  the  leaf 
dioold  be  equal  in  both  leaves;  in  spite  of  the 
enormous  difference  in  the  number  of  b^hoots 
produced.  If  a  leaf  is  divided  into  two  halved 
•  end  h,  and  half  ft  farther  subdivided  into 
SB  111;  ii  v  pieee.H  as  there  are  notches,  the  numer- 
ous sho(jts  produced  by  the  isolated  notches 
should  not  weigh  more  than  the  few  produced 
in  the  intaet  faaU. 

These  experiments  encounter  the  diffienlty 
that  if  the  piece  of  n  leaf  i:^  below  a  certain 
size  its  notch  will  fail  to  produce  a  shoot;  and 
if  the  piet^  approaches  this  lower  limit  its 
•hoot  pcodootioii  ia  still  considerahly  zeteided 
to  that  IhB  law  of  proportionality  no 


holds.  In  i^pite  of  this  and  some  other  sources 
of  error  the  results  are  in  fair  agreement  with 
the  theory. 


r o  (intact  leaf)... 
1.\  h  (aubdivided 

I  leaf)  

fa  (intact leftf)„. 
1L|6(^obdivid«l 


Weight 
otlmS. 


Naml»«r 
of 


m. 


'•(intact  hmlf  of 
leaf)....  

b  (subdivided 

hklf  of  leaf)... 
'a (intact  half  of 


IV. 


(■ubdivided 

af  kaf). 


4.47 

2 

3.17 

15 

1.866 

8 

1.717 

14 

1.800 

1 

1.580 

6 

1.062 

3 

0.890 

,  6 

Wd^tof 


ProdoMd 
taSS 


0.450 

0,300 
0.316 

0.346 
TMal 


wcigt; 

of 

Pro- 
doetd 

'Pfr 
Gnun  ol 


0.072 
0.049 

0.0«3 


100 

95 


89 

3i 

59 


0.067  1  61 


The  eoperinMnts  tupport  tiw  ^iew  that 
in  a  leaf  shoots  ore  formed  they  withdraw 

material  from  the  other  notches  and  that  it  is 
this  withdrawal  of  material  which  prevents 
tiie  othar  aotdiflo  £rom  growing. 

S.  By  tiie  aome  reoaoning  we  should  expect 
that  the  inhibition  in  the  growth  of  the  notches 
of  the  leaf  by  a  piece  of  stem  (referred  to  in 
the  beginning  of  this  note)  is  due  to  Uie  ab- 
sovption  of  matsriol  frooa  the  leaf  by  the  otaoL 
In  corroboration  of  this  assumption  the  writar 
has  been  able  to  show  that  the  inhibiting'  effect 
of  the  stem  upon  leaves  of  the  same  size  in- 
withtbemaasof tfaoBtsm.  Ithosalaft 
possible  to  show  by  quantitative  experi- 
ments that  the  inhibiting  effect  of  pieces  of 
stem  of  the  same  size  upon  leaves  of  di£Eeieat 
aiie  dimiTiiabeB  when  the  aiaa  of  tiia 
inoreases.  We  may  say  that  the  stem  acta 
the  leaf  as  if  it  reduced  thn  ^i^e  of  the  latter. 

But  the  withdrawal  of  material  by  another 
(»gan  is  not  tiie  only  way  by  wiaxAk  the  growth 
of  a  bnd  ia  inhabited.  Tha  naia  osnditiaa  te 
nowtli  ia  that  the  material  zeoflUng  tiw  M 
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duNiId  tmo&td  a  oertain  limitiiiff  ^naatKly.  li 

there  is  not  enough  material  availablo  or  if 
for  anatomical  reasons  the  materini  can  not 
reach  a  bud  the  latter  will  be  prevented  from 
gfOWtOfg, 

n.  We  do  not  wish  to  discuss  tiie  natnre  of 
the  substances  which  cause  the  prowth,  but  it 
is  important  to  know  that  the  leares  will  form 
no  ahoots  or  only  finr  if  kept  in  the  du k. 
Sis  pairs  of  leaves  from  the  same  node  were 
suspended  in  moist  air,  one  leaf  of  each  node 
in  the  dark,  one  in  the  light  After  one  month 
«he^Ie«Teg  inihadaifc  (wngluiigr  11.6S  Km.) 
had  prodoofld  oiJj  8  etiolized  shoots  weighing 
O.OKj  pm..  while  the  six  sister  leaves  in  the 
light  (weighing  8.03  gm.)  had  produced  24 
nonnal  shoots,  weighing  0.544  gm.  The  shoot 
production  in  tho  U^t  mm  therefore  moxe 
than  thirty  times  as  great  as  that  in  the  dark. 
This  may  mean  that  the  material  from  which 
the  new  shoots  are  produced  in  a  leaf  is  itself 
to  A  Inge  estent  »  prodnet  of  or  dependent 
upon  the  assimilatory  activity  of  the  leaf. 
The  root  formation  did  not  seem  diminished 
in  the  dark,  and  at  first  it  seemed  even  en- 
kuieeds 

JMftam  LwB 

S0CIBTIB8  AND  ACADBUIES 
THS  BOTAMXCAL  •OCtBTT  OF  WAtHINOVOM 

Thi  117th  leglder  nesting  of  the  Botanical  So- 
ciety of  Washington  was  held  in  the  assembly  hall 
of  the  Coamofl  C3ab,  at  8  p.m.,  January  2,  1917, 
Pieddent  T.  H.  Kuraef  pmaiding. 

The  program  was  devoted  to  the  subject  of 
flajit  Introdo^ion,  under  which  the  following 
f&ptKB  WHO  pteMeteds 

The  Need  of  More  Foreign  Agriatltural  Bxplora- 
Mm  (ilhiitiated) :  Bt.  DatiD  TanoBiio. 

Dr.  Fairehild  called  attention  to  the  ncodi  of 
more  foreign  exploration  and  to  the  fact  that  up  to 
the  present  time  a  comparatively  small  amount  of 
money  had  b^i  rapraded  cm  this  important  work. 
Tbe  most  successful  type  of  agriciiltural  explora- 
tion is  that  carried  on  by  man  interested  in  par- 
tienler  cvepii  Tlieaead  of  etnilyiagflMaMliliodBOf 
agricultural  production  in  forr^iirn  rountries,  some 
of  the  more  important  recent  introductions,  and  tbe 
dUkdty  la  getttag  people  to  adopt  aew  f oodt 
veM  SBipheitiid> 


The  wad  Relative*  of  Ow  Onp  VkmUt  TMr 
Valw  in  Breeding ;  Eov)  to  Secure  Thm  (iUW* 
trated)  :  Ma.  Waltks  T.  Swikoul 
Hie  uaefnhiass  of  tlie  irild  relatiirei  of  oar  crop 
plants  in  seetuing  such  desirable  qualitte  as 
hardiness,  earUaesa  or  lateness  of  blooming  or  of 
ripening,  disease  reristanee,  extra  vigor,  etc.,  were 
pointed  out.  Am  an  example,  the  desort  kumquat  of 
Australia,  which  does  not  rosemljle  closely  in  gen- 
eral appearance  true  Citrus,  was  found  to  be  a  most 
dorinUe  plaat  fOr  the  eneeearftal  Iveedliig  of  Iwrdy 
and  drought-resistftnt  citrous  fruits.  Mr.  Fwiujflo 
stated  that  a  properly  digested  technical  kaowl' 
edge  of  the  wild  reiattvM  of  our  ealtlfiled  pleati 
is  an  indispensable  foundation  for  ill  pint 
intxodnetion  and  plant  bneding; 

rike  iMroimcUm  of  Fcnign  Plonl  JHeeotee:  Mi. 
B.  KxNT  Bsano. 

Mr.  Beattie  separated  all  diseases  of  economic 
plauts  into  two  groups:  (1)  Those  which  have 
paeeed  fran  native  plaala  to  tte  intradMod  hooti; 

C^i  ♦h'lq,'  v-'iif-h  have  been  introdtioed,  such  as 
citrus  canker  and  chestnut-bark  disease.  Diseases 
aie  tooo^t  1b  ob  dlioaeeil  erop  plants  iatiodiMed 
for  commercial  nse  or  for  scientific  purjioses,  or 
the  spores  may  be  earned  in  on  plants  not  affected 
hf  Hhie  dfaesae.  Ooinnieroia]>]ilBBt  hitrodnetionB  aie 
inspected  usually  by  entomologists  and  fungus  dis- 
eases are  often  aot  detected.  The  material  im- 
ported by  the  V*  S.  l>epartment  of  Agriculture 
nndergoes  fi^  hupection  and  retention  in  cose 
any  diseases  are  suspected.  During  the  year  11)16 
the  Federal  Horticultural  Board  found  ou  the  ma- 
terial imported  by  the  IT.  8.  DspoitmeBit  of  Agii- 
eoltote  107  different  diaeeses. 

Tk$  FnUaHon  emd  FnpagoMon  o/  Plant  IntreAi«> 
Utmt  SB.  B.  T.  OauunraT. 

T)r.  Galloway  called  attention  to  the  rapid 
change  in  public  sentiment  in  the  matters  of  plant 
sanitation  and  hjvlene  and  to  the  need  of  a  eon< 
ttructivr  policy  in  adequately  protecting  our  crop 
plants,  and  at  the  same  time  not  closing  the  doom 
to  fl»  devriopmoit  of  new  crop  IndneMsa.  Be  also 
discussed  a  number  of  tbe  problems  OOnftontlaf  tto 
OiBoe  of  Seed  Plant  Introduetion. 

Ths  llAth  legnhw  msetlnff  of  tlie  Botaaisel  So- 
ciety of  Wn«*iinfjton  was  held  in  tho  assembly  hall 
of  the  <Jo«ao8  Club,  at  8  p.m.,  February  6»  1917. 
TettT'fsar  bmbImss  and  foartssn  gnssts  iieie  pM»> 
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Dr.  B.  T.  Gatlowaf,  Mr.  Charle*  P.  Deoring  and 
ProfeMor  W.  D.  Groeker  were  ekrted  to  mamber- 

The  program  of  the  evening  was  devoted  to  tho 
anbjeet  of  "The  Belatioa  of  Plant  Soceewion  to 
Forartiy  and  Qnjiag,'* 

Mr.  C.  O.  Bates  diaeoaaed  the  aatanJ  r^^eneni- 
tion  of  forest  stauds  in  the  climax  formations  of 
the  Boekj  Mountain  rcgiou  aod  called  attention 
mfUeUly  to  the  t«mporar7  control  flf  ih»  Mib- 
rlimax  following  aueb  a  disturbance  as  cntting. 
In  practical  management  of  foreats  the  dlsUnet 
ptoblMiM  la  Und  and  dcgvM  «l  entUac  Ma  be  mai 
hj  the  application  of  an  intimate  knowledge  of  the 
range  of  eonditioaa  under  which  aueoeaaion  takes 

Two  Iji'Cs  of  succession  in  the  foresta  of  Ore- 
gon and  Washington  were  dMerilwd  bgr  Dr.  J.  V. 
Hoffman.  Tba  ftrat  t^pa  ia  dapaadtnt  vpon  fhs  pfO> 
duction  of  seed  bj  remaining  seed  trees.  This  typo 
advances  into  an  unoccupied  area  at  thn  rnto  of  l.SO 
to  300  feet  during  each  generation,  oud  the  reeolt- 
tog  f  ataat  to  aenpaaad  at  trees  af  maqoail  aga.  b 
thp  peeond  type  the  seeds  jirodnced  hj  tho  old  stand 
retain  their  visbility  when  the  f west  is  destroyed 
mi  ganniiiBto  ta  fam  a  asw  Amal  of  tta  aaaaa 
type  and  of  am-acad  treoB. 

Mr.  A.  W.  Rampson  railed  attention  to  tho  im- 
portance of  studies  of  succesaiou  iu  the  manage- 
SMBk  of  taaga  laado  of  tiia  Voiaat  Bor^aa.  Oar- 
tain  speriea  appenr  early  and  others  late  in  the 
anceeasion  which  leads  to  the  development  of  the 
flUmaz  or  vKfanato  tjpa.  Fran  fb»  raoord  of  fba 
time  of  appearance  or  disappaaiaaM  of  these  spe- 
cies it  is  possible  to  determine  whether  tho  pasture 
18  being  properly  or  improperly  osod.  In  the  latter 
aaaa  eftaagaa  la  tta  naaaganant  aaa  Iw  ialtiatad 
vrhlrh  will  retain  ar  fwoT  flw  laaataUUkuMit  of 
desirable  plants. 

Tltt  rcvegetatioii  of  badly  over-graaed  avaaa  In 
fha  Santa  Piita  Mountain  district  of  Arizona  ma 
diaeuBsed  by  Mr.  E,  O.  Wooton.  "Wlien  such  areas 
were  protected  small  weedy  annuals  and  annual 
gfaaata  ware  flnt  to  enter,  followed  by  ahett-livsd 
peieimial  grasses,  and  these  in  turn  by  long-lived 
perennial  grasses  and  a  few  species  of  perennial 
herbs  and  low  nnderdirab.  Fire  iroa  found  to  be 
the  prlaaipal  faetor  In  prereuLlug  ibndia  from 
replacing  the  grasses. 

The  papers  were  diaenasod  by  Mr.  Q.  A.  Pearson, 
Mr.  J.  T.  Jardiaa^  Dr.  David  QrifllH  Or.  K. 
IkShwIa. 

n.  L.  Shantz, 
Corretponding  Searttary 


ANTHROPOIX>OICAL  80CIBTY  OF  WASHTNOTOX 

Tbb  509th  meeting  of  the  aoeiety  was  h^  in  the 
lecture  room  of  the  Carnegie  Library  on  March  19. 
At  tUa  meeting  Dr.  Fay-Cooper  Cola,  of  tiie  de- 
partment of  anthropology,  Fidd  Museum  of  Nat- 
ural History  in  Chicago,  delivered  a  lecture  <m 
"Tba  Pacaa  Mbaa  of  tha  PUUpplnea." 

T>r.  Cole  first  described  the  peopling  of  the  is- 
lands, and  the  intermingling  of  peoples  whiefa  has 
taaaUad  In  the  pnaosnt  popolatiOB.  The  ptgatj 
blaelcs  or  Negritos  were  held  to  be  the  aboriginal 
inbahitanta  of  the  ialands.  The  invading  peoplaa 
ara  baHawad  to  bavo  ceoM  la  aofaral  wavN,  Hkt 
earliest  of  which  appear.^  to  have  been  composed 
of  a  people  wba  were  physieally  allied  to  the  Pofy- 
aadUma.  Thaaa  waia  f oDowad  Ij  aaeeaarfra  tav^ 
sion»  of  primitive  Malays.  The  effects  of  move- 
ments of  alien  peoples  and  beliefs  was  also  out- 
lined. Traces  of  the  Hindu-Buddhist  movement 
are  evident  in  the  folk-lore,  while  the  great  effects 
of  the  jntroiliT-tirin  of  Mohammedism  and  Okrl^ 
tianity  are  a  luattar  of  historic  record. 

Vha  graatar  part  of  tta  aaaatag  waa  dovotoJ  to 
a  description  of  the  most  fundamental  facts  of  the 
religious,  social  and  economic  life  of  three  pagan 
tribaa-^fba  Bagobo  of  aaotiiera  Mfaidaiiao  and  tta 

Bontoc  Tgorot  and  the  Tinguian  <if  northern 
LuEon.  The  Bagobo  live  on  the  lower  slopes  of  ML 
Apo,  ia  wboaa  lof^  oamnilt  a  boat  of  aplrita  aio 
supposed  to  dwell.  The  people  also  believe  in  a 
oIms  of  powaifol  spirita  wbkh  iababit  the  realms 
of  VbB  mafUk.  Tha  Igorot  and  Tfaigoian,  living  in 
a  ru;;^ed  country,  have  terraced  the  mountain  sidaa 
for  the  cultivation  of  rice,  and  have  developoil  an 
elaborate  system  of  irrigation.  Uutil  recent  years 
both  the  last-named  tribes  have  been  ardent  hea^ 
hunters,  but  the  motive  for  taking  the  sknll,  as 
well  as  its  final  disposition,  differ  in  the  two  dia- 
triota.  Thaaa  tribea  raaambla  aaeh  other  In  laa- 
frtiape  and  physical  type  but  diflfer  in  political  01^ 
ganization  and  in  the  construction  of  dwellings. 

Fujoiam  VmnatumM, 

ErnUa:  In  making  up  tba  artiele  on  the  Indua- 
trial  Fellowships  of  tta  IWlOa  Xnatttato,  by  Dr. 

R.  F.  Bacon,  publiabad  ia  ffaa  issue  for  April  27, 
pp.  399  to  403,  two  errors  occurred.  The  footnote 
on  p.  402  should  read:  "The  system  of  industrial 
reseoreh  founded  by  the  late  Dr.  Robert  Kennedy 
Duncan  was  initiated  at  the  University  of  Kansas, 
and  later  transferred  to  the  University  of  Pitta- 
bargh."  Tba  aaaa  at  WIBtam  A.  B^uar,  Iff.  A., 
assiRtaut  director,  should  have  beaa  *^*fflt4  aWMg 
the  ofleers  of  administration. 
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THE  MAKING  or  SCIBNTIFIC 

'iai-QRiiiS' 

Tbb  anciwt  Habrows  conceived  the 
eartlh  to  Im  a  disk  hemmed  in  on  aU  aidfls  by 
monntamB  end  sarmo u    1  by  the  ezystal 

dome  or  firmampnt  of  the  "heavens." 
This  covered  disk  floated  upon  "the 
waters  under  the  earth"  and  from  the 
"windowB  0f  heavw"  vateni  nrwe  pomed 
out  npcHL  the  **ttdxaty  earth"  from  another 
reservoir  which  was  above  the  fiimament. 
To  the  denizen  of  the  humid  temperature 
regions  it  is  perhaps  a  little  difficult  to  see 
how  this  theory  could  have  come  into  exi^t- 
enee.  The  rains  witii  which  he  is  so  fa> 
miliar  are  showers,  and  they  soggest  not  ao 
much  windows  in  the  sky  as  they  do  a  ceil- 
ing with  innumerable  perforations  or  some 
other  gloriiied  spriukling  device.  To  the 
Children  of  Israel  the  phenomenon  of  ahow- 
en  was  unknown,  for  the  rains  to  whieh 
they  had  becom  i  .  tomed  both  during 
tlieir  wanderings  in  the  desert  of  Siruii  and 
in  Palestine,  were  of  the  local  downpour  or 
cloudburst  type,  the  characteristic  precipi- 
tation of  Hm  arid  lands.  So  also  tiieir 
eonntxy  was  one  in  which  eaitiignakes  have 
been  frequent,  and  they  were  not  nnaccus* 
tomed  to  <;eeing  the  earth  open  and  water 
shoot  upward  from  the  fissnres  in  mneh  the 
same  manner  that  it  spurts  into  the  hold  of 
a  ship  from  the  opening  of  a  seam.  This 
frffe-obaerved  phenomenon  is  with  little 
doubt  responsible  for  the  conception  of  the 
"waters  under  the  earth"  referred  to  in 
the  twentieth  chapter  of  Exodus.  We  see, 
therefore,  that  this  crude  theory  of  the 

1  AiidnoB  of  the  preeideat  of  the  Michigan  Aead* 
emj  ot  SdaiiM^  cMlTond  at  the  Annua]  lUt/ting  la 
Ann  Aifan,  Ifank  88, 1817. 


442 


SCIENCE 


irorld  whieh  ynm  held  by  tlw  early  Hebfem 

and  which  appear*  to  us  so  fantastic,  wm, 
after  all,  based  upon  f.u^ts,  but  like  many 

theories  whieh  liave  followed  it,  upon  too 
small  a  body  of  fact  to  supply  a  firm  foun- 
datioiL 

It  haa  often  been  aaid  that  the  the(»iea  ao 

tenaciously  held  by  one  generation  are 
abandoned  by  the  next.  To  a  large  extent 
this  has  been  tru*'  of  the  past,  and  the  ex- 
planation is  m  part  Lhut.  scientists  are  not 
Urn  falliUe  than  others,  but  are  eabjeet  to 
like  limitationa  in  prejiidioa»  in  ondae  revw 
erenoe  for  authority,  in  regard  for  the  sci- 
ence voj^ne  of  their  time,  and  in  many  other 
conditions.  To  an  even  greater  degree  the 
overturning  of  scientific  doctrines  has  been 
due  to  the  failure  of  both  the  aeientista  and 
their  critics  to  distinguish  clearly  between 
lenritiniate  theory  within  those  fields  where 
views  may  be  rigidly  tested,  and  audacious 
conjectures  which  have  been  offered  under 
tiie  verisimilitude  ot  facta  to  explain  prob- 
lems whose  ofunplete  solution  bdongs  to  the 
remote  future,  if  they  may  not  be  regarded 
as  insoluble  by  any  methods  whieh  have  yet 
been  diseovered. 

The  process  of  eruption  within  a  volcanic 
vent  as  regaida  its  physical  and  c^Moueal 
aspects  offers  a  problon  which,  though  by 
no  means  simple,  may  yet  be  subjected  to 
ob?^ervatI(jii  and  PTpenmenf,iti'>n  and 
doubtless  belongs  to  the  realm  of  soluble 
scientific  problems.  The  materials  present 
at  the  earth's  center  and  their  peculiar  state 
of  aggregation,  are  by  contrast  very  largely 
a  subject  of  conjecture,  and  attempts  to 
class  these  problems  together  lead  to  inex- 
cusable confusion. 

A  theory  has  been  deilned  as  an  expla- 
nation founded  upon  inferences  drawn 
i&om  principles  whieh  are  established  by 
evidence.  By  contrast  the  hypothesis  is  a 
supposition  as  ret  untested.  The  working 
hypothesis  of  the  scientist  oecupies  an  in- 
teiwediate  position  uud  aims  to  explain,  at 


least  in  part  and  better  than  any  other,  a 
set  of  related  phenomena  which  are  already 
known,  and  it  is  considered  to  be  in  a  pro- 
bationary stape  until  confirmed  through 
rigid  icsiti  the  nature  of  which  is  suggested 
by  the  hypothesis  ItMlf.  'Whenaoaxamined 
it  may  be  found  wanting;  but,  if  mill 
founded,  eoqperimentation  is  likely  to  result 
in  its  improvement  by  pnmin<?  of  error 
quite  as  much  as  thronph  enlargement  of 
the  body  of  truth  which,  it  contains. 

The  inheritance  of  knoiriedge  by  Uia  an- 
cients was,  compared  to  ouia,  small  indaeds 
and  with  their  limited  resources  in  mate- 
rials and  in  methods  of  investigation,  even 
more  than  we,  they  saw  "through  a  glass 
darkly."  It  was  therefore  but  natural  that 
the  theories  whieh  tli^y  evolved  afaonld  have 
been  largely  the  produst  of  introspective 
reasoning.  In  consequence  it  was  in  the 
field  of  mathematics  that  they  achieved 
their  greatest  triumphs,  and  as  an  inheri- 
tance a  mathematical  language  was  common 
to  other  fields  of  seienee  vnm  late  in  llfta 
seventeenth  century.  Viewing  the  marvels 
of  the  universe  with  their  limited  outfit  of 
exact  knowledge,  the  ancient  philosophers 
invoked  the  supernatural  and  the  mysteri- 
ous to  exfdain  whatever  was  baffling  and 
otherwise  ineomprehenaible.  "WithDUtboohB 
the  disBoynation  of  knowledge  was  limited 
to  the  narrowest  channels  and  was  aepom- 
plished  by  the  disciples  of  each  leader  of 
thought,  who  was  thus  under  the  tempta- 
tion of  finding  an  ansmr  to  all  qaeatioim 
and  founding  an  individual  school  of  phi* 
losophy. 

With  the  invasions  of  the  barbarian  Hnns 
and  the  Germanic  tribes  in  the  fifth  cen- 
tury of  the  Christian  era,  there  ensued  the 
edipse  of  civiUsation  which  we  are  aoeos- 
tomed  to  refer  to  as  the  "Dark  Agea.*'  Oat 
of  the  darkness  of  tiiese  centuries  of  in- 
tellectnal  sfaimation  we  catch  a  pHmps<» 
which  indicates  that  individual  minds  were 
still  active  in  their  search  for  the  truth. 
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It  is  the  twentieth  day  of  June  in  the  year  1320. 
n»  Mb  of  BM  ilBgiiic  in  fb*  Sab- 

bath morning  and  the  crowd  ig  saluting  with  ro- 
speet  a  tall  and  serious  figure — the  great  Dante — 
wko  irifli  dightly  bowed  1mA  is  «iiteiiiif  tii* 
cbap«l  of  Santa  Helena.  Dante  haa  to-day  in- 
vited the  whole  educated  world  of  Verona  to  a»> 
MniUe  fai  fUi  dupd  and  Baten  to  Ua  diseoorse 
entiUed  "Dt  aoQiM  H  ttrrt,**  He  propaaai  to 
discuBa  the  relative  position  of  land  and  sea,  and 
aa  he  tells  us  himself,  every  one  came  at  his  bid- 
ding, "Willi  fho  omption  of  a  few,  who  feared 
by  thf>ir  proscnco  to  eonflrm  the  oieaptloool  in- 
portance  of  others."  .  .  . 

'Wlfh  ft  flifl  fov  iiistBN^wrHliw  Mf«r  Iwfon 
eqnaled  he  has  lerl  hi-?  n-^tmindod  coottaqMrariee 
up  to  the  abode  of  the  saints  and  down  iaio  the 
depths  of  the  lower  world.  New  to-day  he  is  le- 
toming  to  the  starting-point  of  h's  m  .-t  povrerful 
ete^ion,  to  the  oritieal  ezaoinatioa  of  that  whi^ 
la  giMtar  Ham  al  the  eoneeptiou  of  poetry— the 
aetaal  avdoiiikg  of  the  aaiwM. 

Dante  argued  oogently  for  tho  tphideal 

form  of  both  the  earth  and  the  seas,  and  in 
accounting  for  the  elevation  of  the  land 
areas  above  the  oceans,  he  even  oHered  an 
Marly  hint  of  Hie  law  of  grayitation.  The 
wjeth,  he  argued,  eau  not  elevate  itself;  nor 
ean  flie  canae  be  water,  fire  or  air.  He 
therefore  suggested  that  the  fixed  stars 
might  exercise  this  influence  "afUr  tk* 
manner  of  magnets," 

The  new  era  whioh  opened  with  the  re- 
Tival  of  learning  aftw  a  thooaand  yeara  of 
atagnation,  was  one  dominated  hj  new  con- 
aiderations  within  the  realm  of  thought. 
The  keynote  of  the  period  was  the  domi- 
nating influence  of  the  Christian  church, 
and  for  eeotariea  aU  thinkera  were  repaired 
to  make  their  expressions  conform  to  the 
dogmas  of  the  church  of  Borne.  The  eman- 
cipation supposed  to  have  arrived  with 
the  Protestant  fieformation  was  a  partial 
one  only,  and  complete  freedom  of  thought 
waa  not  aeonred  until  the  modem  period  of 
adenee  waa  uahered  in  in  the  Utter  half  of 
the  nineteenth  century. 

T^iviug  as  we  do  wlien  few  obstacles  are 
opposed  to  a  full  and  free  expression,  it  will 


be  profitable  to  review  by  means  of  ex- 
amples the  position  of  science  in  the  six- 
teenth and  seventeenth  eentniiaa.  In  de- 
claring hia  belief  in  the  helloeentrie  thaoxy 

of  the  planets  which  Copernicus  had  pro- 
mulgated, Galileo  in  1597  wrote  cautioiui^ 
to  the  Polish  astronomer : 

It  fliplainn  to  ine  the  cause  of  many  pheBomeiui 
whUh  aeeovffiag  to  the  geaanQf  aeei>ted  view  ate 

entirely  ineomprohensible.  T  linrn  nssombled  many 
arguments  for  combatting  the  latter,  but  I  do  not 
dare  to  briac  fham  into  fhe  SgU  of  piaWe>t1eB> 
I  would  esrtatalr  liik  It  if  tbtra  ivaie  aen  bmi 

like  you. 

With  the  telesc  pe  which  he  invented 
Galileo  nightly  studied  the  heavens  from 
hia  little  tower  in  the  ontshirts  of  Florence, 
and  to  hia  friend  he  unburdened  hii  aonl  in 
unbounded  admiration  twe  the  worioi  of  hhi 
Creator.  He  writes : 

The  prohibition  of  science  would  be  contrary  to 
the  Bible,  wUeh  in  haadreds  of  places  teadiee  us 
bow  the  greatness  and  the  glory  of  God  shine 
forth  marrelously  in  all  His  works,  and  is  to  be 
read  above  all  in  the  open  book  of  the  heavens. 
And  let  no  one  believe  that  the  reading  of  the  moot 
exalted  thoughts  which  are  inscribed  upon  these 
pages  is  to  be  accomplished  through  merely  star- 
ing up  at  the  ndianee  of  tte  stan.  There  ate 
such  profound  secrets  and  such  lofty  conceptions 
that  the  night  labors  and  the  researches  of  hoa- 
dMte  and  jet  hmdiedi  of  fhe  keanaet  niinde,  in 
investigfitiona  extending  over  thousands  of  years 
would  not  penetrate  them,  and  the  delight  of  the 
ieaieWng  and  tedS^g  endofeo  f otevar. 

From  this  revelation  of  intdlectnal  ex- 
altation in  one  of  the  greateat  apoatlea  of 

science  of  all  time,  it  is  necessary  to  turn 
to  a  far  different  scene  staged  in  one  of  the 
dark  chambers  of  the  Inquisition,  if  we 
would  correctly  interpret  the  spirit  of  his 
age.  Bowed  with  yeara  and  raicked  by  the 
cruel  tortur-  H  iHleo  ia  aeen  kneeling  be- 
fore the  crucifix  and  repeating  in  broken 
sentences  the  dictation  of  his  persecutors: 

I  bow  my  knee  before  the  Honorable  General 
Inqoifliton,  and  tonehlag  the  holy  goHi^els  I  do 
promise  that  I  believe  and  in  future  always  will  be- 
lieve whatever  the  ohureb  holds  and  teaches  for 
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the  truth.  I  Traa  eomsumded  hj  the  Holy  Inqui- 
iUlM  tint  I  dMMdd  nwithw  bdim  Mr  taadi  «Im 

falso  doctrine  of  the  motion  of  the  earth  and  the 
Rtationary  ftttitnde  of  the  aim,  because  tb^  are 
Mttnury  to  fbe  Holy  Scrlptorw.  Is  spite  of  HI 
hare  irritten  and  caused  to  be  printed  a  boolc  in 
which  I  taaeh  this  cursed  dostrine  and  hare 
tffoagbt  forth  ugnBCBti  !■  Ite  finvr.  I  limTa  on 
this  account  boMi  dMknd  ft  tentto  and  mrttf 
of  contempt. 

In  order  now  to  redeem  mjself  in  the  eyes  of 
•wj  true  Christian  «ko  with  JagtlM  most  hold  me 
in  eoTitempt,  T  forswear  anc!  ctirse  the  errors  and 
hereeiee  referred  to,  and  abore  all  erer/  other 
omr  OTiiy  VftaSum  wUdi  !•  ttmilntf  to  th* 
teaching:  of  the  Church.  Also  I  swear  in  future 
never  either  in  spohea  word  or  in  writing  to  «i* 
pwM  atlTtldiig  on  Mooant  of  wUeb  ono  eooU 
have  me  in  like  ootitcmpt,  but  I  will,  if  T  any- 
where find  or  suspect  hereby,  zoveal  it  at  once  to 
-  tho  Bofy  Trlboiud. 

It  is  not  pleasant  to  dwell  on  the  ex- 
treme eonditioaa  wMeh  detemiiuid  the  mar 
king  of  theories  at  this  period  and  whi<dl 
continued  for  fully  n  hunrlred  years  be- 
yond the  time  of  Galileo.  For  advocating 
the  Copernican  doctrine  Giordano  Bruno 
irwlmniidattheitate.  Kore  prodent,  de 
MaillAt  left  his  theoriea  of  natoie  to  be  pob- 
liahed  only  after  his  death  and  then  with  his 
name  dis^iised  as  Telliamcd  thronpli  print- 
ing the  letters  in  reverse  onU'r;  while 
Scheuchzer  avoided  persecution  by  describ- 
ing as  8  human  viotim  of  tiie  Noaohian 
delnge  a  gigantie  f  onil  aalamander,  and  thus 
beeame  the  butt  of  succeeding  generations. 
Steno,  '*the  wise  Dane,"  throufrh  enjoying 
the  favor  of  a  powerful  ClirLstian  prince, 
wan  mure  furtunalc  liiau  niui^t  of  his  con- 
temporaries, and  has  left  Tie  in  hia  "Fro- 
drcmiiis,"  one  of  the  greet  seientifie  lagar 
cies  of  his  age,  now  acc^ble  to  all  through 
the  excellent  translation  from  the  Latin  by 
Professor  Winter. 

Inductive  methods  of  reasoning  came  to 
play  a  larger  part  in  the  eonstmetion  of 
theories  as  the  oontrol  by  botii  bramdiea  of 
the  Christian  ehurch  began  to  be  relaxed. 
The  fteling  of  rdief  from  restraint  broui^t, 


however,  a  reaction  in  what  was  almost  an 
epidemic  of  theories  characterized  by  a  care- 
lessness of  oonstmetixni  and  an  inseeority 
of  foundation  tiiat  were  snrpsssed  only  by 
the  ardor  and  the  vindictiveness  with  which 
they  were  defended.  The  latter  half  of  the 
eighteenth  and  the  first  part  of  the  nine- 
teenth ceuturies  was  thus  a  x>eriod  charac- 
terised by  notable  eontroveraiea  in  seienee 
which  affeeted  the  greater  pari  of  Boroiie. 
Theories  were  attacked  or  defended  with  al- 
most fanatical  bitterness,  the  aim  of  the  ad- 
vocates of  each  theory  being  apparently  Iws 
to  arrive  at  the  truth  tiian  to  win  iu  the 
straggle.  Geologists  were  divided  into  tvre 
hostile  camps  over  the  origin  of  basalt;  the 
Neptuni.sts  led  by  the  Freiberg  school  of 
Werner  in  (lerinany  elaiminfj  that  it  was 
a  chemical  precipitate  in  tlie  ocean,  and  the 
Voleaniflts  who  followed  James  Button  of 
Bdinbnrgh,  and  belie?ed  the  roek  to  be  a 
product  of  the  earth's  internal  heat.  Na- 
tional houndaries  were  largely  broken  down 
and  some  of  the  most  pertinacious  and 
vindictive  of  the  Wemerians  were  to  be 
fbnnd  in  Hie  British  Ides. 

On  the  other  hand,  the  Neptonists  had  to 
meet  in  Germany  a  formidable  champion 
of  vulcanism  in  the  poet  Goethe,  who,  like 
Dante  five  centuries  earlier,  liad  a  keen  in- 
terest in  science.  For  a  time  the  bone  of 
contention  was  fonnd  in  a  small  hill  near 
Eger  in  Bohemia,  known  aa  the  TTamiwer^ 
biihl,  a  hill  which  Goethe  stoutly  main- 
tained was  "a  pocket  edition  of  a  volcano." 
He  suggested  a  simple  method  by  which  the 
.question  might  be  settled,  and  proposed 
tiiat  a  tonnel  ahontd-  be  driven  into  the  hill 
to  its  center.  If  the  mountain  was  a  vol- 
cano, as  he  believed,  a  plup  of  basalt  sliould 
be  found  occupyin-:  it.s  axis.  A  wealthy 
friend,  Count  Casper  von  Sternberg,  under- 
took eztenslTe  ezoavations,  wfaieh  frbm 
completed  in  1887  abundantly  proved  tho 
oorreetneaa  of  the  poet'a  positioa. 

Another  great  oontromay  was  waged 
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over  the  theory  of  the  German  geologist  von 
Buch,  known  as  the  "Elevation  Crater 
Theory,"  whioh  aanuned  tiiat  voleaooeB 
Here  poshed  up  In  nraoh  the  same  manner 
as  is  the  cuticle  in  the  formation  of  a 
blister  upon  the  body.  Like  the  theory  of 
the  Neptunists,  this  doctrine  was  over- 
thrown as  Boon  as  inductive  methods  of  ez> 
amination  were  applied  to  It. 

Two  doctrines  of  geology  which  were  des- 
tined  to  play  a  large  role  iu  tlie  history  of 
science  were  developed  in  France.  The 
"pentagonal  network"  theoiy  of  Elie  de 
BenuBont  ftamiiiied  the  age  of  every  range 
of  momitaine  from  the  direction  of  its  trend 
referred  to  the  cardinal  points;  while  the 
cataelysmic  theory  of  r'uvier  held  that  the 
earth's  history  had  been  punctuated  by 
great  cataclysms  resulting  in  the  d^truc- 
tion  of  all  life  upon  the  globe  and  fdUowed 
alwaja  by  a  recreation  of  new  fannas  and 
floras.  These  doctrines,  like  those  emana- 
imf^  from  Germany,  wore  destined  to  suc- 
cumb to  the  rigid  tests  of  the  observational 
methods. 

The  eimtrol  of  aeientifle  theory  by  the 

Giurch  whenever  it  felt  that  its  doctrines 
had  ])een  invaded  was,  if  less  formal  and 
direct,  none  the  less  potent  even  as  late  as 
the  latter  half  of  the  nineteenth  century. 
fOiis  beeaam  apparoit  ao  aoon  aa  attadka 
began  to  te  made  npon  the  theoiy  of  eataa> 
trophiam,  for  this  theory  was  regarded  as 
harmonizing  with  the  hililical  account  of 
the  creation.  The  evidence  for  the  over- 
throw of  this  doctrine  had  been  long  oollectr 
ing  by  a  group  of  giants  in  adonea  which 
developed  in  Wngland  toward  the  middle  of 
lha  nilieteenth  century  and  which  included 
Darwin  and  Huxley,  Wallace,  Lyell  and 
Hooker.  In  the  field  of  peolojir}''  Lyell's 
theory  of  uniformitarianism  was  the  coun- 
terpart of  evolution  in  the  organio  world. 

The  battle  was  joined  in  1859  with  the 
appearance  of  the  "Origin  of  Species,"  and 
it  was  fortunate  for  the  soientifie  world  that 


the  crisis  brought  to  the  front  n  Huxley 
who  could  face  "sucii  a  storm  of  wrath  and 
flood  of  eontomely  as  might  have  over- 
whelmed a  lass  resolute  snd  dear-headed 

champion."    Gifted  with  a  clarity  of 

thought  and  expression  «nd  a  vig'or  of  utter- 
ance which  are  without  a  parallel  in  the 
whole  field  of  science,  Huxley  had  an  utter 
contempt  for  dishonesty  in  thinMng  and 

little  patience  with  mere  metaphysical  ab> 

stractious.    To  liis  friend  Kinp;ley  in  one 

of  tiio  most  remarkable  of  all  his  writings 

he  says : 

I  have  champed  ap  all  that  chaff  about  the  ego 
and  the  &on-«go,  aboat  noumena  and  phenomena, 
and  all  the  test  of  it,  too  often  not  to  know  that 
is  attempting  even  to  thixxk  of  these  queationa  the 
hnnuMi  lattlket  Itmadtn  at  ones  oat  of  Hs  dapfli. 

He  correctiy  gauged  tiie  nature  of  the 
struggle  which  was  coming  and  to  Darwin 
he  wrote  on  the  appearance  of  the  "Origin 

of  Species" : 

I  truat  you  will  not  allow  yourself  to  be  in  any 
WSJ  dtagiiited  or  •muifRd  by  the  eoa^erable 
abuse  and  misirpprescntntion  which,  unl^s  I 
gnatij  mistake,  is  in  store  for  you.  Depend  upon 
It,  you  lisvs  MZBsd  tito  Isatinir  gmtitods  of  SU 
thoughtful  meu.  Ant]  as  to  the  curs  which  will 
bark  and  yelp,  you  must  recollect  that  some  of 
your  frisnds,  at  any  rate,  mn  saAowtfl  wldi  aa 
ainriuiit  of  com1>ativc!i<^^^9  which  (thougli  you  have 
often  and  jus^y  rebuked  it)  may  stand  you.  in 
good  atasd.  I  am  Aarpeuing  up  my  dam  and 
bMk  in  xoadlMMk 

It  was  not  long  before  the  stage  was  set 

for  one  of  the  most  dramatic  moments  in 
the  history  of  science,  for  the  British  A.^so- 
ciatiou  for  the  Advaueemeut  of  Seieuoe  was 
to  meet  at  Oxford  in  1860,  and  it  had  been 
given  out  that  the  Bishop  of  Oxford  had 
determined  to  ' '  smash ' '  Darwin.  The  meet- 
ing  place  in  the  medieval  university  build- 
iuf^  was  in  conaequenee  crowded  to  suiloca- 
tion  with  even  the  window  ledges  occupied 
by  university  doos  keen  for  the  exdtement 
of  the  contest.  By  a  mere  accident  and  at 
the  last  urgent  request  of  his  friends  Hux- 
ley reluctantly  agreed  to  be  present^  for  ho 


446 


SCIENCE 


pr.  a.  Tob  ZLV.  No. 


rightly  believed  that  an  appeal  would  be 
made  to  tiie  enotiooM  and  to  prejudice,  and 
he  feared  no  good  ooold  eosna  from  the 
aaiAtttifio  avK^unent.  It  was  the  tremendous 
gQiOeeaB  which  he  here  achieved  that  fullr 
decided  him  to  take  up  the  cudgels  for  Dar- 
win, aud  at  the  sacrifice  of  being  branded 
aa  a  hefetie  dnring  imieh  d  bia  lif eHune,  he 
waa  daaCinad  to  90  down  to  poataniy  not 
only  as  the  magnificent  protagonist  of  the 
dfxMrine  of  evolution,  but  as  the  redoubt- 
able champion  of  freedom  of  thought  within 
the  whole  realm  of  science. 

Of  the  anaoimter  at  tiie  Oxford  mooting 
Hiere  an  a  number  of  contemporary  ac- 
counts, one  of  whieh  says  of  the  Bidiop's 
address: 

In  a  light,  acoffing  tone,  florid  and  fluent,  he  as- 
nMd  v»  that  there  was  notiting  in  the  idea  of 
evohiUoBf  xodt  pigeons  mn  lAiit  nek  plgeoni 
had  always  been.  Then  turning  to  his  antagonist 
with  a  iasoleQce,  he  begged  to  know,  wtu 

ft  ttnn^  kii  gnadfitkar  cr.Ui  grandraotlw 
tiist  ks  dslmed  Us  deeosat  fnni  a  moskaj. 

Huxley  was  sitting  beside  the  vmierable 
Sir  Benjamin  Brodic,  and  at  this  descent  to 
personalities  he  struck  his  hand  upon  his 
knee  and  turiung  to  his  neighbor  exclaimed, 
"The  Lord  hath  delivered  him  into  mine 
hands."  Without  at  all  comprehending. 
Sir  Benjamin  atared  vaoantlr  and  tiia 
meaning  of  Hwdey'a  words  did  not  dawn 
upon  him  until  Huxley  had  arrived  at  hia 
famous  retort.  When  the  storm  of  ap- 
plause which  followed  the  Bishops 's  ad- 
^rem  had  subtiided  the  president  called 
upon  Huxley  to  reply. 

On  this  Mr.  Huxley  slowly  and  deliberately  arose. 
A  tan  flgure,  item  and  pale,  veoty  qdet  and 
very  gr.-ivo,  ho  stoor]  before  us  and  spoke  tlioso  tre- 
mendous words — words  which  no  one  seems  sure  of 
BOW,  nor,  I  think,  eoold  ramember  Jnst  al!t«r  thej 
were  spoken,  for  their  meaning  took  awaj  oar 
breath,  though  it  laft  na  in  no  4onbt  as  to  wkat  it 
was. 

There  was  &ist  a  calm  scientific  discus- 


sion of  Darwin's  theory  after  which  Hux- 
1^  turned  to  the  Bishop  to  say: 

rea.«on  to  l)o  ai^liamed  of  having  an  ape  for  his 
gnuidfather.  II  there  were  an  ancestor  wImw  I 
•hoidd  fed  ahaiiM  in  nealjing  it  would  rather  ba  a 
uian — a  man  of  restlaai  sod  versatile  intellect— 
who,  not  content  with  a  sneeess  in  his  own  sphere 
of  activity,  plunges  into  seieutiiie  questions  with 
which  he  has  no  real  aeqoaintiancw,  onlj  to  obsesn 
them  by  an  aimless  rhetori*",  and  distract  the  at* 
tentioa  of  his  hearers  from  the  real  point  ik 
isaae  bj  eloquent  digrearioaa  and  SUDad  ajppsali 
to  religions  prejudice. 

"No  one  doubted  his  meaning,  and  the 
effect  was  ircmenflous.  One  lady  fainted 
and  had  to  be  carried  out;  I.  for  one." 
says  the  chronicler,  "jumped  out  of  my 
seat" 

If  the  emancipation  of  aeienoe  from  eoer> 

oion  or  restraint  from  without  had  arrived 
with  tlie  fmal  triumph  of  the  doctrine  of 
evolution,  can  it  bo  truly  said  that  theories 
are  oonstructed  even  in  this  generation  as 
the  resolt  of  a  process  of  wholly  untram- 
meled  reasoning;  or,  on  the  othor  hand,  is 
it  the  fact  that  with  the  frailties  inherent 
in  human  nature  they  still  embody  ele- 
ments of  weakness  which  are  due  either  to 
the  deficiencies  in  training  of  their  authors, 
to  prejudieea  or  biaa  eonditioned  upon  time 
or  place,  or  to  some  other  canaef 

It  is  usually  considered  to  be  the  special 
function  of  a  president  to  recount  in  liis 
address  in  particular  the  great  triumphs  of 
science,  and  to  touch  but  lightly,  if  at  all, 
upon  any  less  enoooraging  aspects  o£  hia 
acitfiee.  I  propose  in  the  time  that  re- 
mains to  me  to  pursue  a  somewhat  different 
course,  and  by  the  use  of  examples  selected 
from  the  held  of  my  own  special  studies  to 
diiicuss  wliat  may  perhaps  be  called  the 
psychoiogy  of  theories  and  the  conditions 
whieh  determine  their  aeeeptanee. 

To  some  extent  it  is  inevitable  that 
theories  should  reflect  the  individuality-  or 
the  environment  ol  their  authors.  TJiiia  is 
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pnrtieularly  true  in  the  field  of  natural 
science,  where  the  laboratory  is  the  world 
itwlf ,  a  portion  oolr  of  whioh  ean  lie 
bioiight  undor  fhe  obMrvmtion  of  mj  one 
individual.  Gdologioal  processes  are  diffn^ 
ent  both  in  degr^^o  anr!  m  kind  according  as 
they  are  studied  under  conditions  of  aridity 
or  of  excessive  humidity,  under  tropic  heat 
or  polar  ^tiA,  It  is  nnqneationaUe  that 
goolog7  liaying  dovtloped  as  a  seienee  in 
those  temperKte  ngions  of  moderate  humid- 
ity which  have  permitted  a  high  degree  of 
civilization,  is  correspondingly  defective, 
and  must  be  modified  if  it  is  to  be  universal 
in  iti  WBOP9,  The  physical  geology  of 
deeerts  hu  been  atndied  wmcmSj  only 
dnrinf  the  preeent  fmeration.  It  is  within 
the  last  decade  only  that  the  attfintion  of 
geologists  has  been  focused  upon  the  sub- 
polar latitudes,  and  the  geology  of  the 
tropical  jungles  is  yet  to  be  written. 

To  indicate  bow  the  peculiar  en^iron- 
menfcf  the  conditloiis  of  the  time,  and  the 
special  activitie«5  of  the  individual  have  left 
their  impress  upon  a  well-known  theory,  I 
may  cite  the  case  of  Robert  Mallet  and  his 
centrom  theory  of  earthquakes,  a  theory 
wbidk  reedved  general  aooeptation  and  was 
orthodox  doctrine  among  earthquake  spe- 
cialists for  full  half  a  century.  Robert 
Mallet  was  educated  as  a  civil  enj,'ineer,  and 
iu  1831  became  a  partner  with  his  father  in 
the  foundry  industry  at  Dnblin.  During 
the  Crimean  War  he  eonotmeted  monster 
mortars  of  thirty-aix  inch  caliber  which 
embodied  new  ideas  and  were  completed  in 
1854.  Thus  becoming  interested  in  ballist- 
ics, he  made  a  thorough  investigation  of  the 
strains  developed  by  explosions  in  the 
ehunbers  of  guns,  and  a  mooi^aph  upon 
tlie  nibjeet  wbieh  be  pobiiahed  in  1856 
broQi^i  bim  general  reeognition  and  many 
honon,  A  year  later,  in  1857,  occurred 
the  pr^^sf  parthquake  in  the  Basilicata, 
generally  referred  to  aa  the ' '  Qreat  Neapol- 


itan Earthquake,"  since  the  district  was 
included  iu  the  former  kingdum  of  Naples. 
Believing  himself  by  reason  of  bis  studies 
of  ezplosiveB  to  be  speeially  fitted  to  in- 
vestigate this  disturbanee,  Uallet  applied 
to  the  Royal  Society  for  a  grant  of  money, 
and  his  request  being  approved,  he  visited 
the  Basilicata,  and  in  1862  in  two  sumptu- 
ons  volnmes  tbe  earthiiaake  was  eaq|>lahied 
as  the  resolt  of  an  eiplosion  that  had 
occurred  in  a  eavity  bmeath  the  region 
nlT  ntcd,  the  damage  upon  the  mirf  t"'>  being 
explained  under  the  laws  of  transmission 
of  stress  such  as  had  applied  iu  his  earlier 
rasearebes  upon  eannon.  No  one  familiar 
with  these  ehranmstanees  can  reasonably 
doubt  that  the  trend  of  his  theory  was 
already  determined  by  his  life  history  be- 
fore his  sailing  from  England.  It  should 
be  added  that  through  giving  to  the  problem 
of  earthqualcee  a  mathematieal  trMtment, 
Hallet's  study  bad  tbe  eflfeiet  of  removing 
seismology  from  the  field  of  gedogy  for  the 
period  of  nearly  half  a  centuryp  and  giving 
it  over  to  the  clasticians. 

It  has  not  been  altogether  uncommon  for 
stodenta  of  seienee,  and  even  those  of  the 
highest  rank,  when  drawing  eondusiims^  to 
fail  to  take  proper  aeeonnt  of  Hie  faet  tiiat 
the  observed  rates  of  change,  or  gradients, 
perhaps  of  temperature  or  pressure,  which 
they  have  been  able  to  verify  for  limited 
distances  only,  may  not  be  assumed  to  con- 
tinue indefinitely  without  interrupition  of 
variation.  No  less  distingoished  a  pbysi* 
cist  than  Helmholtz  on  the  basis  of  the 
Imown  aero-thcrniic  gradient  as  determined 
over  Europe  to  a  height  of  about  nine  kilo- 
meters, declared  that  the  atmosphere  cuuld 
not  extend  beyond  twenty<sevsn  or  twen^ 
eight  kilometers  from  the  earth's  surface^ 
since  the  absolute  zero  of  temperature 
would  be  reached  at  that  level.  Sounding 
of  the  atmosphere  has  siivp  been  carried 
to  fidly  twice  the  limit  lixed  by  Helmholts, 
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and  has  revealed  the  fact  that  a  few  kilo* 
meten  befond  the  limit  of  exploratkm 
wlifili  jbe  made  his  prediction,  or  at  an 

average  altitude  of  eleven  kilometers,  the 
aero-therniie  gradient  is  interrupted  and 
suuceeded  by  practically  isothermal  condi> 
tions  above. 

To-da7  in  repateble  twatiflet  one  may 
ntA  &i  round  nnmben  the  supposed  tem- 
perature at  the  center  of  the  earth,  and 
based  upon  what?  The  geothermic  gradi- 
ent determined  for  the  shell  of  rock  imme- 
diatdy  beneath  the  earth'aaarfaee  and  verL 
fled  nM^^  for  alNNit  one  f cnr-ihoaaandfhe 
of  the  endve  dittanoe  to  the  earth's  center. 
Can  we  assume  that  n;ir  yard-slick  iu  this 
instance  is  suitable  for  measurement 
throughout  the  entire  radial  diiitauee,  and 
k  there  no  possibili^  of  abrupt  interrup- 
AB  <M6iir  IB  tli6  tsinpwftlure 
gradient  of  the  atmoq>IlM!«t 

AVilliain  Ferrel,  much  the  most  distiu- 
gui-slied  meteorologist  that  AmcricM  hns 
produced,  and  the  one  to  whom  we  owe  the 
bane  prinei^ple  upon  which  modem  meteor- 
ology is  foimded,  prvdioted  aa  a  eorollaxy 
to  bis  theory  ol  the  windi  tbe  ffidlteiuio 
■whirls  about  the  earth's  geographip  poles 
surrounUintr  areas  of  calm  and  low  atmos- 
pheric pressure.  As  th^  polar  calms  and 
wbirb  are  an  important  feature  d  tiie 
preaent  theory  of  atmoapberio  einnilatioii, 
it  will  be  profitable  to  examine  briefly  their 
evolution  as  a  study  in  the  p'?yf'!in1'>^y  of 
theory.  In  the  preface  to  his  pcneral  trea- 
tise upon  the  winds,  Ferrel  telis  us  how  his 
attmtion  waa  fizat  diieeted  to  th^  subject 
fhroogh  reading  Maniy'a  ''Phyaieal  Oeo9> 
rapby  of  the  Sea,"  the  first  edition  of  wbieb 
appeared  in  1855,  while  the  first  essay  of 
Ferrel  was  published  in  185r).  From 
Maury  Ferrel  learned,  as  he  bius  t^ild  us. 
"that  the  pressure  of  the  atmosphere  is 
leai  both  at  the  polaa  and  at  the  equator  of 
tbe  eartii  tiiaa  it  ia  over  two  belta  extending 


around  the  globe  about  the  paridlels  of  30" 
north  and  aoath  of  the  equator/'  On  OMr 

king  reference  to  Maury,  we  find  that  npon 
the  basis  of  recorded  observations  between 
the  parallels  of  40°  and  54°  south  latitude 
the  average  barometer  reading  varies  from 
29.9  to  29.4  in  passing  from  the  lower  to 
the  binder  latitude.  Wth  tbe  gradient 
obtained  from  thia  limited  range,  Mauiy 
has  extended  the  curve  as  a  straight  line  to 
Wip.  prnrr'-Tphie  pole  thronprh  a  range  of 
tluriy-iour  degrees  of  latitude  or  more  than 
twiee  the  obaerved  distance,  and  obtained 
a  theotetieal  reading  for  the  pole  of  twenty- 
eight  inehea  of  mereory.  A  nmilar  metiiod 
applied  to  the  northern  polar  re^on  has 
supplied  a  less  marked  gradient  and  a  theo- 
retic value  for  the  barometer  reading  ar  the 
northeni  geographic  pole  of  29.65  inches 
of  mereuzy. 

Since  this  theory  was  promulgated,  ex- 
ploration has  been  ^tended  to  both  pdea 
of  the  earth  and  has  shown  that  but  a  short 
distance  beyond  the  latitudes  which  limited 
the  data  employed  by  Ferrel,  the  steadily 
lowering  pressure  gives  place  to  a  rising 
barometer  in  the  direction  of  the  poles. 
Studiea  of  the  free  atmoaphere  Igr  meana  of 
balloona  in  tiie  aame  high  latitndea  alao 
indieate  pretty  olearly  that  no  sodi  whida 
as  Ferrel  assumed  can  exist.  Yet  so  great 
has  been  the  succes<?  of  Ferrel 's  theory  as 
a  whole  that  despite  their  contradiction  by 
the  facts,  the  polar  calms  and  whirls  are 
atm  treated  in  the  latest  testMha  of 
meteorology. 

The  polar  wfairla  of  Ferrel  are  by  no 
means  a  unique  example  of  a  large  con- 
ception in  science  receiving  general  sup- 
port because  however  carele^ly  constructed 
it  was  an  attachment  or  rider  to  a  still 
larger  theory.  The  triumph  of  tiia  laiger 
idea  or  the  preatige  of  tbe  anthor  dna  to 
aome  other  aebievemauti  baa  by  Ita  inertia 
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carried  the  smaller  conception  to  gtntrai 
acceptanee. 

So  fnndtmoiital  a  fhooiy  m  that  of 
Ltplaoo  to  opUm  the  origin  of  tile  nni- 
vene,  a  theory  which  has  been  standard 
doctrine  for  more  than  a  century  and  is 
only  now  being  replaced  as  a  result  of 
rigidly  applied  tests,  appears  never  to  have 
beoa  veiy  wipAwuSj  «oiuidiored  by  ttt 
tnlto,  Imt  wao  thrown  oft  u  a  brief  ftp> 
pendix  or  pcMMacript  to  a  gmeral  work  on 
astronomy.   It  has  the  curions  title  "Note 
VII.  and  Last"  and  Laplace  says  of  it  that 
the  hypothesis  mast  be  received  "with  the 
diltnuil  with  wli&di  enreiTtliii^  ahoold  be 
legarded  Huit  ti  not  the  leeolt  of  obierv»> 
tion  or  calculatfaaL**  Moreover,  so  far  as 
known,  Laplace  never  subjected  tho  t henry 
to  the  test  of  well-kiiown  mathemutical 
principles  which  were  involved,  although 
thie  wee  Ui  nmel  habit  The  sneoese  end 
general  aooeptanee  of  the  theory  aeem  to 
ha^  been  due  to  the  altogether  remarkable 
prp«t!g«  of  its  author  as  the  greatest 
mathematician  since  Newton,  and  as  the 
author  of  the  "M6canique  Celeste,"  a  work 
whieh  hae  ne?er  been  rivaled  in  ita  fM, 
and  of  whieh  it  haa  been  aeid  that  any  one 
of  ita  twenty-four  parta  would  have  made 
the  reputation  of  a  man  of  seientse. 

Thotigh  primarily  a  thoorj'  of  the  origin 
of  the  luiiverse  and  thus  in  the  realm  of 
aatronomy,  Laplaee'a  nebular  hypotheaiB 
left  ita  impieaa  npon  geology  and  partie- 
nlarly  upon  geophyaiea,  in  that  it  gave  con- 
tinued standing  and  scientific  respectabil- 
ity to  the  notion  that  the  earth  has  a  liquid 
interior.    It  would  be  somewhat  difficult 
to  trace  the  ori^n  of  this  belief,  which 
naturally  grew  up  from  the  obeemtkma 
of  Tolcanic  ernptkma— no  nneommon  event 
In  tha  Gveoian  Aiehipelago  and  in  Italy, 
the  vegions  where  science  had  its  begin- 
nings.   After  the  studios  of  combustion  had 
exploded  the  notion  of  "internal  fires," 


the  theory  took  the  form  which  it  has  re- 
tained to  our  day,  little  affeeted  at  flnt  bT 
the  proob  of  earth  rigidity  whieh  weze 
brought  forwaxd  by  Kelvin.   WiOi  little 

doubt  the  associated  idea  of  a  congealed 
crnst  floatin<T  upon  a  liquid  interior  is 
baaed  upon  the  analogy  with  the  winter 
cover  of  ice  which  forma  over  our  lakea 
and  riven.  This  analogy  aoppUee,  there- 
fore, a  atriking  inatanoe  of  the  influcr  .  of 
climate  in  giving  complexion  to  a  funda- 
mental theory,  and  the  fact  that  rook,  un- 
like %vater,  is  heavier  in  the  solid  than  in  the 
liquid  state,  is  a  very  recent  discovery. 
Save  for  ita  inliniate  nlation  to  Laplaoe'a 
theoty,  the  aofneepti<Hi  of  the  liquid  eove  to 
the  earth  must  have  long  since  been  rele* 
pated  to  the  limbo  of  exploded  doctrines, 
to  the  great  benefit  of  more  than  one  of  the 
physical  sciences. 

.  It  would  be  ea^  to  ahow  that  well-hnown 
aeientifie  theoriea  have  embodied  fatal  de- 
fects, in  that  assumptions  of  vital  import 
tance  have  been  introduced  quite  uncon- 
sciously by  their  authors.  I  have  believed, 
and  have  elsewhere  attempted  to  show,  that 
the  Piatt-Hayf  Old  theory  of  iaoetatic  com- 
peoaatioa,  whieh  aammea  for  every  moan- 
tarn  a  uecessaiy  defect  of  mass  diieetly  be- 
low, and  for  the  column  below  every  de- 
pression of  the  earth's  surface  a  corre- 
sponding excess  of  mass;  that  this  theory 
haa  been  aet  up  without  due  regard  to  the 
dominating  effeet  of  any  hidden  maaaea  of 
unusu.  Ily  hig^  dennty  which  may  lie  near 
the  observing  station.  This  view  seems 
now  to  have  found  confirmation  in  recent 
studies  carried  out  by  the  United  States 
Coast  and  Geodetic  Survey.  I  may  perhaps 
beat  illnatvate  what  ia  here  meant  by  the  nae 
of  an  enmple  taken  from  a  related  field  of 
atudy*  If  one  should  ascribe  the  strong 
magnetic  attraction  which  is  exercised  by 
local  masses  of  iron  ore  in  the  Northern 
Peninsula  of  Michigan  to  the  effect  of  such 
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an  extended  qrattm  of  smaller  bimmb  dii- 
tribnted  throoghont  a  large  diatriet,  ai 
miglLt  prodnee  the  same  effect  at  a  given 

station,  the  error  would  be  of  the  same 
nature  as  that  which  must  result  from 
ignoring  the  effect  at  the  gravity  stations 
of  any  local  and  very  dense  masses  which 
may  be  hidden  boieath  the  eoifaee. 

Does  prejudice,  either  national  or  racial, 
ever  influence  the  thinking  of  men  of  sci- 
ence! I  ask  you  to  look  back  over  the  his- 
tory of  the  past  two  and  a  iialX  years  and 
for  the  answer  examine  some  of  the  state- 
ments whioh  have  heen  signed  hj  men  who 
were  eoonted  among  the  master  ssientists 
of  their  geiwration.  These  sweeping  state- 
ments were  many  of  them  false;  and  if  not 
known  to  be  by  those  who  8ul)scribed  to 
them,  it  is  clear  tiiat  an  unbiased  inquiry 
most  either  have  revealed  the  troth  or  have 
indicated  the  neoeaiity  for  withholding  a 
verdict.  This  dSb&cU  of  sdenee  which 
came  at  the  outbreak  of  the  present  war 
is  one  not  easily  to  be  retrieved. 

If  I  have  succeeded  in  my  endeavor,  I 
have  shown  that  seientifle  theories  as  thsj 
are  eonstnteted  even  to-day  witii  tiie  aid  of 
all  modem  eciuipment  and  inheritance, 
may  contain  fatal  elements  of  weakness 
though  they  be  pronnilgrated  by  scientific 
men  of  the  highest  rank  Aud  attainments. 
Fortunately  the  stndent  of  sdenee  to-day 
enjoys  an  independenee  whidi  was  nevev 
voaehsafed  him  in  the  past,  when  the 
learner  was  by  the  conditions  under  which 
he  studied  an  advocate  of  tiie  doctrines  of 
his  master.  There  are  to-day  no  dictators 
in  sdenee  such  as  were  Werner  in  Gct^ 
many,  de  Beanmont  in  Franee,  Mnvduson 
in  England,  or  Agassis,  the  "pope  of  Amer- 
ican science."  For  what  he  accepts  and 
teaches  the  student  of  science  is  to-day  re- 
sponsible, and  it  devolves  upon  him  not 
merely  to  examine  each  theory  as  regards 
i'ls  inherent  plausibility  and  the  degree  to 


whidi  it  has  been  eonfirmed,  but  to  inquin 
alao  into  the  hnman  and  other  faetots 
whidi  have  entered  into  it  or  which  han 
accounted  for  its  ac(»ptanoe  into  the  hody 

of  doctrine  of  science. 

It  has  seemed  to  me  that  the  excessive 
slieBS  which  la  our  science  training  we  now 
lay  upon  the  careful  balancing  of  evideoee, 
has  in  a  measure  taken  amay  oar  capaei^ 
for  making  decisions.  The  cult  of  being 
open-minded  has  been  elevated  into  a  fetich, 
with  the  result  that  the  really  vital  consid- 
erations are  often  hopelessly  entangled 
with  non-essentials.  A  little  xeflaetion  mmfc 
show  that  npon  the  prindple  of  ehaness 
the  weight  of  evidenoe  in  the  ease  of  but 
few  problems  omti  be  ovcnly  balanced ;  but 
a  clever  exaggeration  of  the  non-essentials 
seldom  fails  to  raise  serious  doubt«  in  the 
minda  of  a  eonaidBrable  proportion  <d  thoae 
considered  qnalifled  to  veacih  a  deeimon. 
Why,  if  this  be  not  so,  have  so  many  of  our 
highly  trained  scholars  failed  to  see  that 
the  events  which  are  now  transpiring  have 
long  been  clearly  foreshadowed,  and  were 
inevitable  reanlta  of  obaerved  eonditions  in 
aworldoontroUedhy  ntttuallawB.  Thiaia 
due  to  a  lack  of  vidon — of  pieaelttice — 
which  above  all  is  dependent  upon  first 
clearing  away  from  a  question  the  rubbish 
which  has  accumulated  about  it,  and  then 
f  ocQsiiig  the  attention  unerringly  npon  the 
heart  of  the  problem. 

Lack  of  vidon  largely  explains  the  great 
inertia  of  science  which  causes  the  reten- 
tion of  useless  or  harmful  theories  long 
after  their  inadequacy  or  falsity  has  been 
eq^oaed,  and  thia  inertia  is  greatly  aggra- 
vated by  potent  aeeessoiy  inflnenees.  Any 
saeoessfol  theory  whieh  oeenpiea  a  baaia 
podtion  in  science,  is  sure  to  be  built  upon 
as  a  foundation  for  other  theories,  and 
these  are  likely  to  crumble  with  its  collapse. 
Much  money  and  labor  are  now  invested  in 
treatises  and  popular  works,  the  income 
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from  'Vvlilch  becomes  seriously  affected 
■whenever  their  reliability  is  brought  into 
question.  The  ultra-conservative  attitude 
of  scientists  which  results  from  these  and 
okhnr  mum  u  »  obrious  as  it  k  d^plor- 
aUe. 

As  we  look  bade  over  tba  past  and,  study- 
ing the  advances  of  science,  mark  off  upon 
the  way  the  stations  at  each  of  which  a  new 
horizon  has  opened,  it  is  easy  to  see  that 
the  raeeesBivtt  marohee,  like  tiie  balta  be- 
tweaa^liaire  been  far  too  tong.  The  attempt 
to  reproduce  from  each  station  the  entire 
panorama  of  the  horizon  ha.s  led  to  a 
sketchiuess  and  an  inaccuracy  in  the  de- 
picting of  all  remoter  portions  of  the  field, 
which  might  have  been  avuided  had  the 
viewpoint  beoi  promptly  moved  forward 
■o  toon  as  the  nature  of  the  nearer  terrene 
had  become  firtnly  established.  My  appeal 
is,  therefore,  for  an  individual  study  of 
those  theories  of  seienee  with  which  each 
worker  is  concerned,  and  for  an  early  deci- 
sion upon  their  availability  whenever  a 
judgment  is  warranted.  Accepted,  if  neoes- 
aaiy,  as  wocldng  hnKrtheses  to  he  rigidly 
tested  ohserrotion  and  experiment,  the 
new  ideas  an  infinitely  to  be  preferred  to 
those  theories  which  have  been  found 
wanting  under  the  tests  either  of  experi- 
ment or  of  searching  observation. 

It  might  perhaps  be  asserted  that  the  pic- 
tnre  whieh  I  have  drawn  of  the  past  and 
present  of  seientifle  theories  is  one  not  eal- 
dilated  to  cause  entire  satisfaction ;  and  I 
oould  hardly  deny  the  truth  of  the  asser- 
tion ;  but  when,  I  would  ask,  has  either  an 
institution  or  an  individual  been  other 
than  benefited  through  a  searching  self- 
ennrinatioaf  Even  the  shook  to  our  self- 
I»ide  whieh  same  with  the  revelations  of 
this  bellom  period  is  not  fraught  with  per- 
manent  ^Umster.  Since  the  condition 
cxwted,  it  is  far  better  that  we  should 


know  it,  and  so  far  as  may  be  possible  pro- 
vide against  its  recurrence  in  the  future. 

The  encouraging  feature  of  our  entire 
survey  is  the  evidence  which  it  shows  of 
a  steady  evolution  toward  better  oondi- 
tioDs;  f6r  no  one  oan  truthfully  deny  tiiat 
the  scientific  world  is  to-day  in  a  far  better 
position  than  it  has  ever  occupied  in  the 
past ;  and  the  outlook  for  the  future  is  so 
much  the  more  encouraging. 

WlIiLIAM  H.  HOBBS 

VHnBSEvr  or  IfnoMur 


HERBERT  W.  CONN 

It  has  been  laid  of  America  that  it  is  pecul- 
iarly able  to  psodnee  the  right  man  at  tlic  right 
time  when  emerprency  calls.  Herbert  W.  Conn 
was  not  only  a  cultivated  scientist,  but  a  per- 
sonality, because  be  enibodMd  in  Imnself  tiie 
initiation  of  a  great  movement  in  America. 
The  science  of  bacteriolog^y  as  developed  in 
Europe  through  Pasteur  and  Koch  attracted 
his  attention  in  the  early  years  of  his  educa- 
tion, and  led  him  to  feel  that  iSiif  soience  bad 
a  great  function  to  perform  in  connection  witii 
milk  and  dairy  products  in  America.  lu  the 
early  eighties  bis  pioneer  work  was  begun  in 
miHc  bacteriology  and  was  developed  in  his 
laboratory  in  Wesleyan  TTniversity,  and  undsr 
his  supervision  in  Storrs  Agricultural  Experi- 
ment Station,  Connecticut.  Whatever  lines 
of  ioflueooe  have  been  developed  through  later 
jeom  in  the  improvement  of  municipal  milk 
pupplieji  and  in  the  improvement  of  t-nnitary 
conditions  on  dairy  iarma,  when  traced  back 
to  their  eouroes,  will  show  a  coimeetion  wifli 
and  a  stimulation  from  the  early  milk  bso- 
tcriolopry  of  Tlf  rbtrt  W.  Conn.  He  took  part 
in  the  coimeils  of  those  who  e8tabli!^hed  the 
certified  milk  industry,  and  assisted  in  fram- 
ing the  regnlatioiiB  whidi  were  first  drawn  np 
in  the  early  nineties  for  the  control  F  i  rtified 
dnirlts.  Hv  riuj^f^csted  tlu>  produi-tiou  of  sani- 
tary butter  through  the  pasteurization  of 
cream,  and  the  ttse  of  pvatt  coltores  of  laotio 
acid  bacteria.  He  was  among  the  first  to  show 
the  close  relationship  between  nasenitaiy  con- 
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ditions  on  dairy  farms  and  the  nunabers  and 
qpeoies  of  bacteria  found  in  milk.  The  ezam- 
inatioo  of  mnnieiiMl  milk  mxpi^m  fm  bMl«ia 
was  directly  stimulated  by  bia  frark  in  sbow 
ing  the  rolationsliip  of  baoteria  to  fhe  tanitaxy 
character  of  milk. 

He  vas  the  founder  and  first  presidAnt  ol 
Am  Amaneui  Soeietj  of  BaetarioloBists.  He 
■was  for  many  years  a  xcry  active  member  of 
the  Amerioftii  Public  Health  Association. 
During  his  latter  years  he  became  closely 
idmtiflAd  with  «]m  wnk  of  «lw  Kov  Yoflk  lOBc 
Committee  as  a  member  of  the  commission  on 
milk  standards  appointed  by  that  oommittee. 
While  this  commission  was  compooed  of  twenty 
of  the  men  niott  pmmiiwnitly  identtfiad  ivitb 
the  improvement  of  nnmicipal  milk  tCVfiUai 
in  the  United  States  and  Canada,  no  member 
ol  the  ooamiiwion  was  more  interested  in  ita 
wxrk  <^  diovo'tod  more  time  to  Am  aame  tiian 
ftefessor  Conn.  Through  the  work  of  this 
cn-rrnni- 'ioii  he  recognited  that  many  of  the 
principles  which  for  years  he  had  been  advo- 
cating could  be  put  into  practical  operation. 
AmoDg  thoM  he  waa  mott  ii^enated  in  tha 
establishment  of  uniform  laws  and  regula- 
tions for  the  control  of  public  mUk  supplies 
through  state  and  municipal  authorities. 

Whilo  Professor  Ooim's  name  will  always  be 
moire  doedyidentifledwith  milk  sanitation  than 
with  any  other  single  subject,  liis  work  coTcred 
a  much  broader  field.  He  was  the  author  of 
nmneffoua  pampUeta  and  books  on  sid>ieets 
Minted  to  biolasy  and  bacteriology.  His  text- 
booka  on  olemcntar;v'  baet<*rit)iogy,  hygiene  and 
I>hyaiology  are  widely  used  by  the  public 
Bohooila  throughout  the  United  Statefti  Hia 
booika  on  erolutiMi  nare  die  flrat  to  put  in 
dear  and  i>opular  langtiago  the  more  impor* 
tant  features  of  the  philosophy  of  Spencer 
and  Darwin  and  the  modom  theories  on  thia 
lama  aidijeot.  His  position  aa  diiaetor  of  the 
lahointoma  of  the  State  Board  of  Health  of 
Connecticut,  which  he  occuined  during  1u3 
latter  years,  brought  him  into  contact  with 
every  phase  of  public-health  work.  He  kr 
oame  identified  tn  Uiis  way  with  the  imisreva- 
mant  of  the  sanitary  condition  of  water 
aunpiiaa  in  the  state  of  Oonnsotionty  and  with 


the  superrision  of  oyster  beds.  Hia  knowledge 
and  experience  in  the  bacteriology  not  only  oi 
miUc  but  of  these  other  subjects  led  to  hia 
appointment  as  a  member  of  the  committees 
appointed  to  e8tabli«}i  "'*andard  methods  for 
the  laboratory  examinations  and  sanitary 
standards  for  their  oontroL 

As  a  man,  he  waa  atwaya  genial  and  easy  to 
approach,  and  readii'  to  give  freely  of  his  time 
for  the  discussion  of  public-health  work.  Hi'i 
many  scieutihc  a^^ociatea  recognized  m  mm 
one  who  oonld  be  alwaya  nliad  apon  to  eaay 
out  more  than  his  diare  of  any  wodc  assigned 
to  him.  Tliis  activity  he  preserved  to  the  last 
His  high  personal  standards  of  integrity  and 
oonaoieBtioasnesa  led  him  to  be  an  avdaitf 
advocate  of  higher  prof^ional  standarda  in 
public -lipftlth  work,  and  to  take  r.r.  a-^tive  part 
in  the  movement  recently  organized  to  secure 
ftallar  laoQgnition  of  publio-health  serrice  as  a 
profession.  The  last  work  in  irfdoh  ha  took 
pert  before  his  death  was  as  a  member  of  the 
council  of  the  newly  organized  American  Acad- 
emy of  Public  Health.  His  death  was  sudden 
and  entixely  nneaqtected  not  only  by  his  asso- 
eintea,  bnt  by  kia  immediata  family.  Hia  per- 
sonality and  his  numerous  aottritiea  will  make 
his  ]os3  deeply  felt  by  the  many  organizations 
and  scientific  men  with  whom  he  has  been 
asBOciatad.  Uniile  carried  away  with  his  work 
etin  tnoomplete^  he  leavea  b^ind  him  worie 
already  aooompliahed  of  aveh  great  importanoa 
not  only  to  science,  but  to  hxunanity,  that  it  ia 
a  contribution  that  will  endure. 

C.  E.  N. 


THE  AMERICAN  ASSOCIATION  FOR 

THB  ADVANCEMENT  OP 

SCIENCE 

KSPOST  or  THS  COMMITTSB  ON  GRANTS 

worn  ssasASCH 

By  the  settlement  of  the  Colburn  estate  in 
1918  the  American  Association  for  the  Ad- 
vancement of  Science  received  cash  and  secu- 
rities valued  at  about  $76,000»  bequeathed  by 
Bioiiazd  T.  OoOram*  n  fdlow  of  the  asaooin- 
tion,  the  income  of  which  is  to  be  devoted  "  to 
original  leaeaioh  in  the  idiyaiflal  and  psyirfiio 
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dtoMintlnUis  jwiwiftM,"  Th6  iioofiitioii  bftd 

accumulated  a  fund  of  about  |SS,000,  mainly 
from  the  fees  of  fellows,  life  members  and 
meoaben.  The  income  from  these  funds  being 
milable  for  granta  for  ymaaidi,  ihe  «iim  nt 
HOOO  wasb  «t  the  New  York  meeting  of  the 
association,  on  the  rwommendation  of  the 
treasurer,  set  aside  for  this  purpose  by  the 
oomncSi,  to  hb  CBtpended  doriiig  the  ymt  1017. 
The  following  wimmittwe  on  Orants  for  Eo- 
search  was  at  the  same  time  apt;^irj((  d:  E.  C. 
Pickering,  astronomy  and  mathematics,  chair- 
man; Bsaxj  Grew,  physics;  £.  C.  Franklin, 
dumiatiy;  B.  T.  Ohemborlin,  geology  and 
geography;  "W.  B.  Cannon,  zoological  sciences; 
m.  L.  Britton,  botanical  sciences;  J.  McKeen 
Cattell,  psychology  and  anthropology,  secre- 
isvy. 

This  committee^  after  a  considerable  amount 
of  correspondence,  met  in  Washington  on 
April  lj>  and  16,  there  being  present  Hes^. 
FidGerisg,'  Oannoa,  Grew  end  Oattdl;  lEr. 
R.  A.  Harper  was  present  to  represent  Mr. 
Brltt^m  for  grants  in  botany.  Tho  following 
general  rules  of  procedxire  were  adopted,  based 
on  fte  report  of  the  oommittee  on  the  OoHram 
and  other  Mieareh  funds,  preaented  by  Mr. 
Pickering  to  the  committoe  on  TX)licy  at  its 
meeting^  in  New  York  on  September  SO,  1916: 

1.  Applications  for  grants  may  be  made  to  the 
mambtr  of  tlM  eooutittes  leprnsantlBg  tie  sdeeae 

in  which  tho  work  falls  or  to  tlio  chairman  or  sec- 
retary of  the  committee.  The  oomioittee  wili  Bot 
depend  upon  appUeations,  Imt  trfB  maks  inquiry  as 
te  the  wajr  in  H^ieh  r^earch  funds  cnn  be  best  ex- 
pended  to  promote  the  advancement  of  science. 
In.  such  inquiry  the  ccnnmittee  hopes  to  have  the 
eooperatloik  of  tf'f^t'^f  msn  and  especially  of  the 
sectional  committcea  of  the  association  and  of  the 
vubeommittees  of  the  Oommittee  of  One  Hondred 
cat  Beaeaxdhi  of  the  asaoelsHon. 

2.  The  cominitteo  wiH  meet  at  the  time  of  the 
annT>wi  meeting  of  the  sssodatioa  or  on  the  call  of 
the  duumian.  Betfnew  bmj  be  tnuiaaeted  and 
grniita  may  ba  made  bj  eonespondenee.  In  sneh 
cases  the  mles  of  prcwflnrc  fonn«latc<l  hj  Mr. 
Pickering  and  printed  in  tiie  issue  of  Scunos  for 
Ha/  88,  1918,  wiU  be  followed. 

3.  Orants  may  be  made  to  residents  of  any  coun- 
trj,  but  preference  will  be  given  to  residents  of 
America. 


4.  Gionti  of  iona  of  1800  or  kaa  eie  faeoeed, 

but  larger  appropriations  may  be  made.  Tn  some 
cases  appropriations  may  be  guaranteed  for  several 
Toan  In  advaaee. 

6.  Grants  as  a  rule  will  be  made  for  work  which 
eoold  not  be  done  or  would  be  veiy  difficult  to  do 
wltiMNtt  the  grant.  A  grant  iHll  not  ordtaiai1|f  be 
made  to  defray  living  expenses. 

0.  The  committee  will  not  undertake  to  supervise 
in  any  way  the  work  done  by  those  who  receive  the 
gnats.  Unless  otherwise  provided,  any  ^tparatos 
or  materials  j>urcl)!^«e'!  will  be  the  propeit|^  Of  tlie 
individual  receiving  tlio  grant. 

7.  No  restrietioa  is  maiie  aa  to  pablieation,  tal 
the  recipient  of  the  grant  should  in  the  publication 
of  his  work  acknowledge  the  aid  given  by  the  fund. 

8.  TlM  rodplflBt  of  the  grant  is  eacpsetsd  te  make 
to  the  secretary  of  the  committee  a  rejiort  in  Do- 
esmber  of  each  year  while  the  work  is  in  progress 
and  a  ibial  leport  when  tiie  woik  ia  eompMed  and 
publi.sbed.  Each  report  should  be  accompanied  by 
a  flnaneial  statement  of  expenditures,  n-ith  vouch* 
en  tof  the  larger  items  when  theae  can  be  sup- 
plied  wiOont  difficulty. 

9.  The  purpofles  for  which  grants  ore  made  and 
the  grouiidit  for  maiung  them  will  be  published. 

At  the  meetings  of  the  committee  held  in 
WaslHngtfin  on  April  15  and  1^  1017,  the 
following  grants  were  made : 

ASTBONOUT 

Pive  hundred  dollars  to  Professor  Philip  Fox,  of 
Branitea,  Illinois,  for  the  measurement  and  redue- 
tion  of  the  photographie  plates  taken  at  the  Dear* 
bom  Obaervatoiy  for  dataimining  stsUar  pannes. 

PBIUOi 

One  hundred  dollars  to  Professor  T.  C.  Blake,  of 
Ohio  State  University,  in  aid  of  his  well*kaown 
wodc  OB  dsetrie  waves.  The  partieolsr  problem 

which  Professor  Bluko  has  in  hand  is  to  determine 
llow  the  capacity  of  au  air  eondenssr,  consisting  of 
a  pair  of  abenlar  phites,  win  with  the  dtttanoe 
separating  the  plates.  The  frequency  of  the  cur- 
rent used  is  of  the  order  of  one  hundred  million 
alternations  per  second.  The  distance  separating 
tlie  piatw  is  iraiied  from  a  small  fraction  of  tke 
radius  to  morp  than  four  times  tho  raflius. 

Three  hundred  dollars  to  Professor  Bichard  C. 
Tdman,  of  tte  Uninratty  of  Diiaela,  for  ftarthar 

testing  and  extending  hig  already  published  work 
on  the  EJIdLF.  produced  in  a  conductor  subjected 
to  aednniaat  aoedanHoB.  The  praidn  ia  mw^ 
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tian^  the  eovfww  «f  fhe  on*  I17  tfUeh  llaMvn 

tritvl  iu  vain  to  oshiliit  tlio  inertia  of  electricity — 
of,  M  we  now  aay,  the  maw  of  elsotroos.  Prof eaaor 
Tobnaa  luu  <lev)sed  a  dmptar  and  mOM  ptomiatng 
B0thod  than  thiit  wUeh  iM  pXWTioOii^  «tlfl«7«d  fOV 
pMdneing  tlie  ae«aleratioB  of  tli*  nfn. 

Three  hunJred  dollars  to  ProfesBor  Herman  L. 
Paircluld,  of  the  UiiiTenity  of  Bochester,  to  do- 
fray  traveling  expeasM  in  s  ftn^f  of  flw 
glacial  land  uplift  in  New  England  and  the  mari- 
time proTinces  of  Canada.  Professor  Fairehild  has 
already  determined  the  amount  of  Postglacial  up- 
lift in  Now  York  aod  tho  nwtMn  pttt  of  N«v 
England.  The  resulta  are  well  nhown  on  the  maps 
submitted.  It  seems  very  desirable  to  extend  this 
Impoftaiit  mmgr  OMtmutd  mmw  New  ^g"— J 
and  the  maritime  provinces,  and  so  comploto  the 
study  aerofls  this  very  significant  and  possibly 
eritieal  region.   The  diastrophie  movemenia  eon- 

nected  with  the  withdrawal  of  the  last  ice  sheet, 
when  hietter  understood,  are  likely  to  throw  moob 
light  upon  the  ntMh  larger  problem  of  earfh  dB> 
formatioti,  which  is  one  of  the  greatest  problems 
now  confronting  the  philosophical  geoloj^lst.  A 
continuation  of  this  work  by  Professor  Fairehild 
is  likely  to  pnnw  an  Important  contribution  bott  to 
Post-Pletatofloui  gaologj  and  aba  to  ^jaanie  fMl* 
ogy. 

One  hnndrad  ddlani  to  rfofawar  tSanoal  W.  "WU- 

listou,  of  the  Univenity  of  Cliicaf^o,  toward  the 
expenses  of  an  artist  to  balp  draw  the  figuzaa  of 
the  many  new  Pennian  foaril  vertebrates  iriiieh 
Dr.  Willision  has  discovered  and  is  now  describing. 
Professor  WiUiatoa  liaa  been  oUiged  to  draw  kirn- 
•elf  punetJeallj  all  of  fba  nmaeroBB  figona  wUeh 
inwtntto  Ub  ^mf  fanpOftant  publications.  This 
eonsumes  much  very  valuable  time  which  might 
otherwise  be  employed  to  far  better  purpose. 

One  hundred  doiian  to  lb.  Balph  W.  iJhtmtif, 
adranecd  grradnato  gftident,  University  of  Chi- 
cago, toward  iield  expenses  of  further  studies  upon 
»  ndieaUy  new  eeetogieal  problem  pieaauled  Iqr 

the  Kaple  Creek  flora  of  the  Columbia  River  gorge. 
As  a  result  of  last  summer's  field  work  iu  this  por- 
tion  of  Oregon,  Wr.  Cbaney  baa  happened  upon  a 
new  method  for  determininf:  the  past  topography 
and  physiography  of  a  region,  b:i.sed  on  plant  ecol- 
ogy. Its  wsential  features  are  tbeee:  Leaves  of 
two  diitinet  ^ypee^  the  one  TepioBHnting  n  aaio> 

phytic  plant  association  and  the  other  a  mesophytic, 
are  found  intimately  mixed  in  the  samo  strata. 
It  ia  not  poadbio  to  eoneetve  of  ihm  baviug  grown 


togoOier  in  the  same  habitat,  for  their  moiataio  le- 

((uiri  ini  I'N  are  too  widely  different.  The  conclu- 
sion is  that  the  xerophytee  reflect  the  nature  of  the 
ellmato  of  the  iqilaad  eooatry  wbOe  the  aiwopbytw 
in  a  region  witik  mieh  a  climate  must  have  been 
limited  to  narrow  and  deep  valleys  into  which  the 
direct  rays  of  the  sun  did  not  penetrate  and  where, 
as  a  MBali,  hnmid  eondlftoai  eslatad. 

Five  bnadred  doUan  to  Prefeawr  Tnderie  P. 

Oay,  of  the  University  of  California,  for  animals 
and  matieriwls  to  be  used  by  Dr.  Takeoka,  in  the 
ito^y  (rf  the  tpeeille  treatment  of  tobereulosis  la 
animals,  especially  in  the  use  of  taurine  derived 
from  the  mu.«c.le8  of  certain  shell  fish.  By  the  use 
of  this  ammo  acid  of  bile  Dr.  Takeoka  has  been 
able  to  cause  tuberenloas  lealoM  in  guinea  pigs 
and  rabliits  to  disappear  completely.  Taurine  l-e- 
ing  a  normal  constituent  of  the  body  and  proving 
hannloM  when  giveB  tntatamnoaa^f  ia  now  beiac 
oaad  eantload^  in  the  tnatment  of  homaa  belagi. 

wmurr 

Two  hundred  and  fifty  doDaia  to  Ti uDmbih  Bm^ 

bert  M.  Richards,  Barnard  CoIIp^o,  Columbia  Uni- 
versity, for  the  e<Mitinuation  of  the  investigation 
of  tiM  phjriotogf  of  aneeolMt  plaata.  The  giaat 
is  to  be  used,  partly  in  carrying  on  exf>eriinents  at 
Garmel,  California,  where  the  plants  are  under  in- 
vestigation, partly  in  purchasing  new  apparalsis 
and  partly  in  employing  aBsi.stauts,  in  whatever 
proportion  seems  most  profitable  for  the  prodns- 
tlen  of  xeanlta. 

One  hundred  donate  to  B.  C.  Benedict,  Brook- 
Ijm  Botanic  Harden,  for  the  continaatiou  of  the 
investigation  on  the  Boeton  fern.  This  grant  is 
reeonmended  by  the  seetioBal  eemmiMae  of  See- 
tion  G  of  the  association. 

One  hundred  dollars  to  Professor  G.  H.  Kaofl- 
maan,  of  the  TTnivenlty  of  lllehigan,  to  aid  in  Mi 
studies  of  the  fungus  genus  Corttaan'us.  The  grant 
is  to  be  used  for  field  explorations  in  the  Rocky 
Monntoin%  it  being  ueceasary  to  study  there  toe 
gum,  wbldi  ia  n  laifa  and  diflonlt  om  mith 
evaneaeoat  ehaiMtm. 

VROHOUMI' 

One  hundred  dollars  to  Professor  J.  B.  Watson 
toward  the  study  of  the  development  of  the  re- 
ileaee  and  inttineto  of  infkata.  Dr.  Watoon,  who  is 

professor  of  psychology  in  the  Johns  Hopkins  Uni- 
versity, has  done  important  work  on  animal  be- 
havior and  the  psychology  of  conduct.   The  obate^ 
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lieil  wva  of  Hut  Joku  HopUu  XTaivianltj  Bm- 

pita]  is  adjacont  to  his  laboratory,  and  about  forty 
newborn  infants  a  month  are  available  for  study. 
The  bospiUil  ia  prepared  to  cooperate  in  the  work 
iMt  frfll  Bot  pay  the  ezpensee  eonneeted  with  it. 
No  STStematic  study  of  tbe  doveloprocnt  of  infanta 
bM  hitherto  been  made  under  laboratory  eoadi- 


One  hundred  rlollirg  to  Professor  R.  8.  Wood- 
worth  for  compiling  anthropometrie  data.  Dr. 
Weodworfli,  iilio  is  twofiiair  of  pqrehology  in  Oo* 
lumbia  University,  bad  charpo  of  an  anthroporr.ctria 
laboratory  at  the  St.  XiOala  Si^oaition.  Many 
phyfiical,  psychophysical  tmA  nMUUl  mMiaMmMto 
were  made  «dt  the  savage  and  semi-eivillitd  peoples 
who  were  assembled  at  the  exposition,  as  well  as  of 
ordinary  visitors.  Parts  of  the  data  have  been  com- 
piled and  published,  but  there  remains  a  larfs  p«t 
of  tbe  material  that  it  has  not  been  possible  to 
eoDatei  owing  to  the  fact  that  our  psychological 
kbsgmtorias  d«  not  lum  mma»  to  pay  tiha  siponsss 
9t  computation. 

One  hundred  dollars  to  Professor  Bobert  H. 
Twftas  toiward  fho  east  of  apparatus  and  ears  of 
animals  in  the  study  of  animal  behavior.  Dr. 
Y«rk«S|  who  is  assistant  professor  of  psychology  at 
bnnrd  TTnivsiErity  and  is  this  year  president  of 
titt  American  P^yoliologieal  Association,  has  made 
many  original  contrihutions  to  animal  psyrbolofry 
as  well  sm  in  other  directious,  and  wishes  during 
the  summer  to  stadj  the  aUsfsd  idsntlsaal  be- 
havior of  the  horse.  'U'hilo  extraordinary  per- 
formances of  trained  horses  have  been  published 
and  Itave  atttastsd  ivida  attestioa,  tbe  work  has 
not  been  done  under  eaqierimonfal  conditions.  The 
eonstruetioai  of  ap|karatu8  and  tbe  care  of  animals 
ia  aiipaBaisn  and  snn  not  1w  nwt  bj  tlis  ordbtary 


Ona  handrsd  dollais  to  Br.  A.  HrdliSta  for 

ntbMpODactrical  investigations  on  the  tribe  of 
Shawnee  in  Oklnbnma.  Dr.  Frllu'lm,  who  ia  cn- 
mtor  of  physical  anthropology  in  the  United  States 
Katiiwnl  Mnssnm  and  one  of  oar  aUsat  pfeijriaal 
anthropolopsts,  could  vrith  advantage  carry  on 
these  iiiTestigations  and  the  work  is  pressing,  as 
1h»  irtb«y  an  f ar  aa  para  Uoods  aia  aoneamad,  is 
becoming  rapidly  extinct. 

One  hundred  dollars  to  Dr.  Benno  Oetteking, 
now  working  at  the  Amerlera  Ifnsooai  of  Natond 
Biatosy,  for  the  purpose  of  completing  the  investi- 
gTition  of  skeletal  material  from  the  Pacific  coast 
of  America.  The  assistance  needed  is  required  for 


tiM  tobulatton  and  rsAietion  of 

This  grant  is  recommended  by  Professor  Frans 
Boas,  ohairman  of  the  snbeonunittes  on  anthropol* 
ogy  of  the  Oonunittos  of  Ona  Handtad. 

QENBRAL 

Two  hundred  dollaxs  to  the  Pacific  Coast  Bub- 
eowwHtoa  of  tin  *  Oonunlttaa  of  0ns  Bnndrsd  on 
Scientific  Research,  of  which  Professor  J.  C.  Mor- 
riam,  of  the  University  of  California,  is  chairman. 
Tho  grant  is  to  be  used  for  i^lnting,  postage  and 
clflrisal  weA  M  eoBaastioa  inth  an  investigatlOB 
to  secure  organised  information  relative  to  re- 
search on  the  Paeille  coast.  It  is  planned  to  se- 
cure from  aaeh  invastigaior  n  bikf  statement  of 
his  training,  accomplishment,  plans  for  work  and 
needs  for  supporting  the  investigation  in  progress 
or  pvojaeted.  The  weik  ia  balag  dene  In  eeoperaf 
tion  with  the  scientific  organizations  of  the  Pacific 
coast  and  the  ctunmittee  of  the  National  Beseareh 
Oaonaa  en  *  eaaaoa  of  the  aaiwlifle  reeooreoa  ef 
tta  IMtod  Stataa.        J,  wrfg—  Cattell, 

SCIENTIFIC  BVBNT8 

TBS  CAXKBGIE  expedition  FOR  TRK  RVDT 
OF  CORAL  REEFS 

Pbofessoa  L.  B.  Caby  and  Dr.  Alfred  G. 
Mayw,  memben  of  fha  OanmgU  Lutitiiluni 

expedition  to  study  the  ooiml  xeafa  of  Tntuila* 

Samoa,  have  returned. 

It  was  found  that  tbe  surface  water  at  the 
equator  ia  oooler  and  leea  alkaline  than  that 
6°  or  10*  north  or  aootiL 

Also  equatorial  counter  currents  against  tho 
prevailing  westerly  drift  of  the  tropical  Pacific 
were  generally  places  where  tbe  water  is  rela- 
tiTdy  add,  thus  aoaeBtinff  that  thagr  maj 
ooenr  in  regions  wbenin  tfao  oold  deep  mAu 
comes  to  the  surface. 

The  rain-water  of  Samoa  is  acid,  of  the  order 
10*%  but  the  streams  and  brings  of  both 
Samo*  and  Hawaii  are  aftalinis  hnving  a  by- 
drogca  ion  concentration  of  Thus  the 

reefs  can  not  be  dissolved  by  the  "  aoidity  "  of 
the  outflowing  waters,  and  the  Murray-Agaasiz 
solution-theory  fails  to  aooount  for  tho  origin 
ci  barrier  reefs.  On  tho  other  hand,  sooaring 
doe  to  currents,  and  to  the  acttvitr  of  holothtt- 
rians  are  important  factors. 

Observation  upon  Alcy&naria  and  stony 
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ooitk  vara  omdvoled  to  ckrtenmiie  their 
growth-nte^  and  the  share  they  take  in  the 

composition  of  reef  limestones.  A  statistical 
eoologic  study  of  the  reefs  was  made,  and  the 
nacdoiM  of  omb  to  Imt  ud  nliaitr  dat«r> 

COmciTTrrs  UMDER  the  British  BOAIDt 

OF  TRADE  AND  AGRICULTURE 

The  president  of  the  Board  of  Trade  has 
appointed  »  oonmiittM  to  oooiidflr  and  laport 

what  steps  should  be  taken,  whether  by  legis- 
lation or  otherwise,  to  ensure  that  there  shall 
be  an  adequate  and  eoonomioal  supply  of  eleo* 
trio  power  for  all  oluaeB  of  ootmuuen  in  the 
United  Kingdom,  poxtietilarly  industries  which 
depend  upon  a  cheap  supply  of  power  for  their 
doTolopmeat.  The  members  of  the  oommittee 
we:  lb.  F.  Hudi-Jioiioai  (cibainnan),  Mr.  B. 
Booth.  Kr.  J.  Tkmmaiaanf  Mr.  J.  Falconer, 
Mr.  G.  H.  Hump,  Mr.  J.  Kemp.  Mr.  H.  H. 
Law,  Mr.  C.  H.  Merz,  Sir  Charles  Parsons, 
Sir  John  Snell,  Alderman  0.  F.  Spenoer  and 
Mr.  A.  J.  Walter. 

Tl :  '  president  of  the  Board  of  Agriculture 
iuid  Fiiiheries  has  appointed  a  committee  to 
consider  practical  means  for  increasing  the 
•opplioi  of  sea-fish  for  the  home  market*  end 
for  encouraging  the  consumption  of  such  fish, 
whether  cured  or  fresh,  in  substitution  for 
other  foods.  The  committee  has  received  a 
grant  firam  tiia  dofdopmsnt  fond,  with  anther^ 
ity  to  expend  the  gnn^  inbleet  to  limitations 
and  conditions  recommended  hy  the  develop- 
ment commissioners  and  approved  by  the 
treasnry,  at  ibm  diieretion  for  the  ineteiM 
of  the  fishing  power  of  vessds  o^ba  than 
steam  fishitip  vessels.  In  general  their  expen- 
diture will  be  confined  to  nssistincr  fishermen 
who  are  owners  of  their  own  boats  to  develop 
their  fishing  power  and  to  Beenre  greater 
quantities  of  fish.  The  committee  consists  of : 
Mr.  Cecil  Harmsworth  (chairman)  ;  Mr.  H.  S. 
M.  Blundell,  of  the  Admiralty  War  Staff 
(Trade  BiviaioD);  Ifr.  H.  G,  Manrie^  of  the 
Board  of  Agriculture  and  Fisheriee;  Mr.  S. 
H.  Oollingwood,  of  tiie  Board  of  Acrriculturf! 
and  Fisheries;  Mr.  Stephen  Reynolds,  repre- 
senting the  Development  Ooromissiouers ;  Mr. 
A.  Towfa^  representing  the  Food  ChmtniUar. 


The  psesideBt  «£  Ibe  Board  of  AgrienltarB 

and  Fisheries  has  ^ppeinted  a  committee  to 
consider  whether  any  considerable  addition  to 
the  home  food  supplies  of  fish  could  be  pro- 
Tided  fnm  the  rivers,  lakes  and  ponds  of  Eng- 
land and  Wales.  The  oommittee  is  regnested 
to  have  special  regard  to  considerations  affect- 
ing the  practicability  of  any  scheme  for  bring- 
log  fresh-water  fish  supplies  into  consumption, 
snoh  M  tnmqMrt  to  mufaC^  the  food  vahie  of 
the  different  kinds  of  fish,  the  ptobehility  of 
its  proving  acceptable  to  the  consumer,  the 
necessity  for  interference  with  private  rights, 
and  the  risk  of  damage  to  more  valuaUe 
fisheries.  Fnrthsr,  Aa  aommittee  will  con- 
sider and  report  upon  measures  which  iriijrht 
be  taken  for  securing  a  greater  output  of  eels 
from  the  waters  of  the  Fnited  Kingdom  for 
home  consumption.  The  members  of  the  com- 
mittee are:  Lord  Dcsborough  (chairman),  Mr. 
£.  B.  Marston,  Mr.  A.  B.  Peart,  Mr.  F.  G. 
Biehmond,  lb.  H.  T.  Sheringhiun,  Mr.  A. 
Tate  Regan,  Sir  John  Wrenob  Towsa  Tha 
Hon.  A.  S.  Nortboote  wiU  act  as  seecataiy  to 
the  committee. 

BASB  HOSPtTALS  AMOA|> 

Sri  of  the  base  hospitals  organiziKl  by  the 
American  2iatioual  Red  Cross  for  service  with 
the  medical  d^artment  of  the  United  States 
Anaiy  have  hesn  ordered  abroad  for  aetiTe  dvty. 
The  hospital's  are:  Base  hospital  No.  2,  the 
Presbyterian  Hospital,  New  York,  Dr.  Geor^ 
£.  firowor,  director;  base  hospital  No.  4,  the 
Lakeside  Hoflpitsl,  derehnd.  Dr.  George  W. 
Crile,  director;  base  hospital  No.  6,  Harvard 
Fniversity,  the  Peter  Bent  Brip-ham  Hospital, 
Dr.  Harvqy  Cuahing,  director;  base  ho^itai 
Ko.  10,  the  Penmylvania  Hospital,  Philadd- 
phia,  Dr.  Richard  H.  Harke^  direetor;  base  ho^ 
pitiil  No.  12,  Northwestern  University  Medical 
School,  Dr.  Prederick  A.  Bea?ley,  director; 
base  hospital  No.  21,  Washington  University 
Hedioel  School,  St.  Lonifl^  Dr.  Fraderiek  T. 
ICuiphy,  director.  Thiee  of  the  units  are  ex- 
pected to  embark  at  oaee  and  the  otiwrs  to  fol- 
low soon. 

The  Harvard  University  unit  includes  the 
following: 
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lf«/or»— Bob«rt  U.  Pttteram,  IMUmI  Oorp«, 

TJ.  8,  Army,  commanding  officer ;  Harvey  Cusihing, 
diMctor;  Biehard  P.  Strong  (absent  in  Europe), 
4lilief  l«lwff»t»>7  teetion;  Boger  I.  Lae^  dtlaf  mefi- 
lail  MsHim;  Bobert  B,  O^goofl,  «hist  iiir^eil  Me- 
tkm. 

Captain* — Daniel  F.  Hamon,  Medieal  Corps,  U. 
8.  A.,  Ailjutant ;  Walter  B.  Cannon;  Beginald  Fitz; 
George  S.  Derby;  Walter  A.  V.nnthhy,  Edward  B. 
Towne;  Charles  Band,  Jr.,  quartoroiaster,  O.  B.  0., 
n.  8.  Araafi  Patej  ^owb«,  HoiMe  BliuMr»  BDiot 
Cutler,  Hrnrr  T-vman. 

Lieutenants — George  P.  Denny,  Gilbert  Horrax, 
I'hudc  B.  Ober,  Joiui  J.  Mortoa,  Oawald  E.  Bob- 
ertson,  Thomas  R.  Oot-thaTs,  Parouel  C.  Bim^f 
James  L.  Stoddard,  Hemy  Forbes,  A.  T.  Bo«k. 

Pmlol  Swff«cm  (LtoNtMMMl*}— wmiam  Potter, 
HinlMB  Ik  F)Hter. 

Those  with  tbo  Prosliyterian  TTospital  and 
Columbia  University  unit  incluflt^:  Drs.  George 
£mer8on  Brewer,  Homer  Swift,  William  Dar- 
radi,  Sida^  B.  Banutpt  Foidroe  B.  St  Jofan. 
Alex  McCreery,  John  A.  Peters,  Benjamin  R. 
Allison,  William  F.  Cunningham,  Willinra 
Barclay  Parsons,  Robert  Kennedy,  William  C. 
WoolsQy,  Geirhard  Cooks,  Annitage  Whitman, 
Willard  B.  Soper,  Loau  Oasamajor,  Alwin  il. 
Pappenheim.  A.  R.  Stevens,  Roderick  Grace, 
Austin  Hobbs,  Malcolm  McBumey,  Henry  S. 
Dunning  and  R  EL  Baymond. 

The  Mayo  Foundation  of  fhe  tTniversity  of 
Minnesota  has  oifercd  tlie  government  for  for- 
ei^rn  service  a  fully  equipped  field  hospital 
juui,  headed  probabV  by  Dr.  Williain  7.  Kayo. 
The  organization  In  known  as  the  TTiiivirsity 
of  Minnesota  Field  Hospital  Unit  nrul  han  600 
tented  beda  of  the  latest  model,  full  surgical 
•nMumtoB  and  a  portable  shelter  for  an  opera- 
ting room.  T)r.  E.  H.  Plummer,  Dr.  Charles 
Judd.  Dr.  Frank  C.  Todd.  Dr.  H.  Robertson 
and  Dr.  S.  Marx  Wliite  are  among  the  med- 
ical men  who  have  enrolled. 

AHn  the  oonferemce  of  the  nkedieal  board  of 
the  Council  of  National  Defense  with  Colonel 
T.  H.  Goodwin,  of  the  Royal  Amiy  Modieal 
Corps,  in  Washington,  D.  C,  on  April  29,  it 
was  axuMnmoed  that  plana  had  been  made  to 
•end  one  tibonmnd  Ameriom  surgeons  to  Eu- 
rope for  service  with  the  allied  arraies.  This 
offer  came  from  the  American  College  of  Sur- 
geons. Tlie  deans  of  iartj^  mefioal  ioiiooli 


met  in  conference  with  the  general  medical 
board  and  agreed  to  oondniie  inatmetion  wHli> 

oil*  -Vi'irtenii^  the  courses  so  as  to  furnish  new 
graduates.  Both  the  schools  and  the  hospitals, 
however,  will  cut  down  in  the  number  of  men 
on  the  staff  as  mnoh  as  possiblo  so  as  to  set 
fliAni  fires  fivr  service  in  tiw  smj; 

8CIBNTXFIC  N0TK8  AND  NBWS 
At  the  leoent  meeting  of  Hat  National  Aesd^ 

eniy  of  Sciences,  Dr.  Charles  D.  Walcott,  sec- 
retary of  the  Smithsonian  Institution,  was 
elected  president,  in  succession  to  Professor 
WiUiam  H.  Welcii,  of  the  Johns  Hopidns  Uni< 
versity.  To  fill  the  vacancy  in  the  secretary- 
ship, caufcd  hy  T>r.  Wn^wtt's  elrvtion  to  the 
presidency,  Dr.  A.  A.  Michebon,  of  the  Uni- 
▼enity  ol  Ohieago^  was  eleoled. 

Tbi  FranUin  lladai  amoded  br  the  Fvank- 

liii  Institute  to  Dr.  M.  A.  Lorentz,  profc•^^^^or  of 
niatlunnutieal  pl>y.-*ics  at  Lcidni,  will  be  re- 
ceived by  the  uauisler  from  Holland  at  a  meet- 
ing on  Msy  16.  A  FmnUin  medal  will  also 
at  the  time  be  presented  to  Admiral  D.  W. 
Taylor,  chief  oonstnietor  of  thri  TTnited  States 
Navy,  who  will  make  an  address  on  "  The 
Setenoe  of  Na-vnl  Afehiteotvm.'* 

Oh  May  8  of  eaoh  jear  the  Eiowaxd  Taylor 

Rieketts  prize  for  research  by  students  in  the 
departments  of  pathology  and  bacteriology  and 
hygiene,  in  the  Univeraity  of  Chicago,  is 
awarded  by  fhe  nniTerrily,  this  bang  ihe  anni- 
versary of  the  death  of  Dr.  Rickctts  from 
typhus  fever  acquired  by  him  while  inrestiga- 
ting  that  disease  iu  Mexico  City.  The  prize 
this  year  is  awarded  to  Mr.  Enriqne  E.  Eokav, 
for  his  work  entitled,  *'  The  Pathogenic  Ef- 
fect and  the  Nature  of  a  Xozin  prodooed  by 
Bacillus  Faratyphusus  B." 

Ta£  seventh  Edison  medal,  which  was 
awarded  to  Nikola  Teda  "for  msritocioas 

achievements  in  his  early  original  work  in 
polyphase  and  high-frequency  electric  cur- 
rents," win  be  pr^ented  to  him  at  the  annual 
meeting  of  the  American  Institnte  of  Eleotriosl 
Engineers  in  the  auditorium  of  the  Engineesr- 
inp  Societies  Building,  New  York,  on  the  even- 
ing of  May  IS.  President  H.  W.  Buck  will 
piesids^  and  addresses  wiU  be  mads  by  Dr<  A. 
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E.  Eemifillr,  diainnan  of  Editni  medal 
committee;  Oheriee  A,  Tmj,  New  Ycvil^  end 

B.  A.  Behrend,  Boston. 

pROFHssoR  Hiram  Binquau,  of  Yale  Univer- 
sity, and  Dr.  Isaiah  Bowman,  of  the  American 
GeocraidbieB]  Sodetirt  b«ve  been  deeled  eo«te- 
sponding  members  of  tliA  Geogiepliieal  Sodety 

of  Philadelphia. 

Profkssor  UonKRT  A.  ^fii.LiKAx,  of  the  de- 
partment of  phyaicg  of  the  Uuiveroity  of  Chi- 
eego^  has  been  appmnttd  to  diveet  reaeaidi 
bgr  tiie  Kational  Basearch  Council.  He  has 
been  granted  leave  of  u1>aence  by  the  nnirBiBitr 
for  the  spring  (jviarter. 

DtL  Bkvkulv  T.  Gau-owav,  iormorly  assist- 
ant aeontazy  of  agriealtare^  ivill  -work  in  co- 
operation irith  the  Council  for  National  De- 
fense in  mobilizing  tho  agziovltoral  intevetta 

of  the  country. 

PuKsiDiuiT  luoTXEU,  of  Wcst  Virginia  Uiu- 
Temty*  has  appointed  ^  following  ooamiit- 
tee  to  cooperate  ifith  the  Biational  Beieaioh 
Council:  FrofesnorR  Waggoner*  Beeei^  Da-viii^ 

Alderman  and  Schultz. 

Dk.  AxEiLAMDEU  Hamilton  EiC£  has  returned 
to  New  York  on  the  ateem  yatoh  Albtrta,  on 
whioh  he  sailed  in  November  last  to  the  upper 
Amazon  Kiver.  The  party  included  William 
T.  Councilman,  professor  of  pathology  in  Har- 
▼ard  Univeffaity;  Enwet  Howe,  a  geologtat*  of 
Newport,  and  Earl  F.  Church,  of  the  United 
States  Coast  and  Geodetic  Survey. 

pROFrssoR  JuT.TTS  Stikoutz,  director  of  the 
chemical  laboratory,  University  of  Chicago, 
and  president  of  the  Amerieen  Ohemical  So- 
ciety,  gave,  on  April  20  and  21,  two  lectures 
before  the  department  of  chemistry  of  the 
Johns  Hopkins  University  on  the  electronic 
eonception  of  valenoe.  Dr.  Eugene  0.  Bing- 
ham, prafeaeor  of  ehemistry  at  Lafayette  Col- 
legT,  recently  gave  three  lectures  before  the 
department  on  the  nature  of  viaooua  and  plas- 
tio  flow. 

HuBT  Uiimf  Sbilt,  prafeesor  emeritoa 
of  ehttniatiy  and  natural  history  at  Middle- 
bliry  College,  died  on  May  4,  in  his  eiglity- 
ninth  year.  He  was  active  liead  of  his  de- 
pertmaat  for  thirty-four  years.  Ytohmon 


Sedy,  who  ia  a  gradoate  of  Tale  OoDen  <i 

member  of  the  American  Geological  Society 
and  a  fellow  of  the  American  Association  for 
the  Advancement  of  Science  was  the  author 
of  important  pnblieationa  on  tfie  ocigin  «f  tfw 
Ctaqplain  Yalky. 

Db.  Hectt  MoHmoN,  a  distinguished 
physician  and  surgeon  of  Macon,  Ga.,  died 
on  April  2,  at  the  age  of  siz^-one  years.  Dr. 
HoHattott  had  been  pmident  of  the  Medied 
Association  of  Georgia  and  medioal  director 
of  the  Macon  Hospital.  He  was  the  author  of 
numerous  contributions  to  medical  science. 

Subgeom-Gkmbeal  Sm  Wiu^m  TAYLOB,iate 
direetor-general  of  ^  Anny  lladioal  Servioa 
of  Great  Britiin,  died  on  Aptfl  IQ,  at  Windnw. 

The  Journal  of  the  American  Medical  Asso- 
ciation reports  deaths  as  follows:  I.  A.  Shabad. 
professor  of  pediatrics  at  the  state  Womxm's 
Uedieal  College  at  Petrograd,  aged  forty 
seven  years,  who  had  made  a  speeial  study  of 
rachitis,  its  orlpin,  nature  and  tre.itment 
A.  Prieur,  editor  of  the  France  medicale, 
whieh  he  transformed  into  a  liistorioal  jour- 
nal, founder  of  the  8oei^  franpetao  ^fbSa- 
toire  de  In  medecine,  aped  fifty-two  year?. 
W.  Winternitz,  tlie  pioneer  of  .-icierititic  hydro- 
therapy, professor  of  iuterual  mediciue  at  the 
TTnivenilgr  of  Vienna  sinoe  1881,  aged  eifl^ty- 
two  years.  C.  Hartwich,  profe.~?or  of  pharma- 
ceutical chemistry,  at  Zurich,  aged  sizty-fiie 
years. 

Frofessob  Braolet  M.  Davis,  secretary  of 
the  American  Soeiety  of  ITatonlist^  tepoHa 
the  following  aotionB  of  the  eseenti'TO  oont- 

mitteo: 

FirtU  The  pubUcatioa  of  the  nnmber  of  th« 
Jteoordii  doe  in  1917  ham  bean  detorad,  the  eaeee- 

tivc  coiimiitteo  holding  tlio  view  that  the  fuiiils  of 

the  society  should  not  be  employed  at  this  time  oa 
a  pnbUflstion  wMdi  is  not  vftal  to  Hi  wdftret 

Siroit'L  It  has  been  voted  that  the  next  moifr 
ing  of  the  Naturali>*ts  be  held  at  Pittsburgh  iu  eon- 
junction  with  the  meetings  of  the  American  Aaso- 
fdsti<n>  for  the  Advaaoeewat  of  Ht^i^mt/^ 

The  ninth   semi-annual  meeting   of  Ite 
American   Institute  of  Chemical  Engineers 
will  be  held  in  Btiffalo,  H.      from  Jono 
to  98. 
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Oir  May  S  •dminiBtntive  oOeiab  of  ISO 

leading  inBtitutioo*  of  kMtminK  in  the  United 
States  conferred  with  a  committee  of  the  Ad- 
visory National  Defense  CSommission  and  ar- 
ranged ro»tidnerj  for  oooperatioa  vitii  fhe 
govemrucnt  fluring  the  war.  Secretary  Baker 
told  the  conference  that  important  defense 
work  oould  be  done  by  the  schoola  of  the 
ommtiy,  and  flie  edneatorB  adopted  reaolutiona 
embodying  idaxia  for  active  service.  Tiio  rcflo* 
lutions  r^^mmcndcd  that  the  Bureau  of  Edu- 
cation and  the  States'  Kelations  Service  pre- 
pare ft  comprehensive  policy  of  cooperation 
between  the  government  and  the  ednoational 
institutions  "which  will  make  for  the  most 
effective  use  of  these  institutions  throughout 
the  duration  of  the  war/'  In  a  statement  of 
principles  adopted  the  odnealon  neat  on 
TCOord  as  beUering  that  all  ooUeges  and  uni- 
versities should  so  modify  thoir  calendars  SSd 
curricuk  m  to  comply  fully  with  the  pceasnt 
needs  of  the  nation. 

At  the  annual  meeting  of  the  China  Medical 
liissionwry  Asiooistioii  of  Tsle  TTnirerntj,  in 
Jsnoary,  Dr.  Edmrd  H.  Hume  presented  a 
comprehensive  report  upon  the  status  of  med- 
ical education  throughout  the  country,  basing 
Ids  oondiisions  upon  his  recent  inspection  of 
sH  the  medical  centers  from  Monkden  to  Can- 
ton* 

TnE  Minnesota  lo{jislature,  recently  ad- 
joiu-ned,  passed  a  hiw  giving  the  Minnesota 
State  entomologist  needed  authority  to  com- 
bs* the  vliite  pine  Uisler  rust  in  that  states 
and  appropriated  for  his  use  $16,000  for  the 
biennium  for  fighting  this  disease.  The  XJ.  8. 
Government  will  also  use  in  the  state  an 
eqnsl  sum.  It  is  hoped,  with  ^  legsl  ma* 
diinery  and  the  money  aTsilahle^  the  disease 
can  he  stamped  out  where  it  oeeur?  in  a 
limited  area  on  the  eastern  boundary  of  the 
■tatsu 

A  mnfBn  of  Alcnm  miblier  faetories  hare 
estaUiahed  at  the  Municipal  University  of 
Akron  thirty  BchoLirships  in  tlie  engineering 
college  to  be  chosen  from  high-sohool  gradu- 
alM  zanking  in  the  i^psv  third  of  tlie  dasa^ 
pveforaies  being  given  to  gxadnatss  of  Akron 


Sgh  Sdiools  altboue^  others  will  also  be 

ceived.  The  scholarships  will  cover  aU  tnitioDf 
incidental  and  lab<jratory  fees.  Upon  entrance 
the  scholarship  holders  will  be  assigned  to  a 
Qonrse  upon  the  oooperatiTe  bads,  woiking 
slisniate  two  wedk  periods  in  factory  and  odU 
lege.  Eaeh  student  will  receive  from  the  com- 
pany employing  him  the  sum  of  $37.50  for 
eaeh  two-week  period  daring  wbidi  be  is  em- 
pbyedL  At  the  end  of  the  fow^ssr  course  ^ 
gradnntc  will  have  the  opportunity  of  a  perma- 
nent position  in  the  ozganization  in  which  he 
has  been  trained. 

A  CODBBI  on  laboratory  orK^^^uzation  and 
naaageoent  is  oAeted  in  eonneetion  witib  ^ 

summer  ses.^ion  at  Columbia  TTniversity  by 
Professor  Thoina.s  B.  Freas  and  Professor  W. 
L.  Eatabrooke.  The  courae  is  planned  to  take 
the  students'  full  time  lor  six  weeks.  The 
sobjeots  eanied  will  be:  location,  laboratozy 
construction,  ventilation,  etc.,  of  buildings; 
laboratory  equipment,  including  desks,  lookera, 
shops,  gas,  electricity,  water,  suction,  liquid 
and  eompresssd  air,  balances,  ete.;  buying 
from  foreign  and  domestic  markets,  eoonomio 
and  scientific  handling  of  supplies;  organiM- 
tion  of  stockroom  employees  and  their  co- 
operation with  the  teaching  staff;  glass  blow- 
ing by  a  profeesional  glass  blower  will  be  a 
special  feature;  a  series  of  trii>s  in  and  about 
New  York  to  manufacturing  establishments, 
industrial  and  university  laboratories,  includ- 
ing trips  to  Boston,  Washington,  Niagara 
Palis,  Buffslo,  Bocbsster,  STracase  and  Fbilar 
ddphia,  in  which  there  will  be  opportunity  to 
observe  application  of  chemiftry  especially  to 
university,  college  and  rc-<>arcli  Itiborator'ies. 

It  is  announced  that  an  Italian  who  bad  long 
made  his  home  at  Marseille  has  b&}ueathod 
17,000,000  to  the  cit7  of  lijuaeillss»  mainly 
for  the  purpose  of  founding  and  maintaining 
a  large  hospital. 

The  Medical  and  Chirurgicn'  Fr.-n^tv  of 
Maryland  haa  creited  a  fund  of  $l(J,0i>0.  to  he 
known  as  the  Osier  Testimonial  Fund,  the  in- 
come of  iridch  is  to  be  need  for  tbe  purchase 
of  books  for  the  fseolty*  librsiy  and  for  tbe 
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upkeep  ol  Am  ImH  whkii  bem  Sir  WOImib 
Oilif's  aams. 

On  April  80  an  illustrated  l(f^ctnre  on  "  The 
Talgai  Slaill ;  a  Fo=!=?il  ITnTTinn  Skull  Found  in 
Queensland,  Australia,"  was  given  before  the 
AuMiriwin  Ethnological  Sodoty,  at  tiie  Amw- 
ican  Muserun  of  Natural  History  by  Professor 
S.  A.  Snjith,  professor  of  anatomy  in  the  Uni- 
versity  of  Sydney.  A  cast  of  the  skull  was 
«9dkfi>ited.  In  Timr  of  the  fad  that  this  drall 
ia  the  first  relic  of  Pleistocene  man  to  be  dis- 
coTPred  in  Australia,  and  one  of  the  mo^t 
primitive  human  skulls  known,  especially  as 
ngvrds  lSb»  palate  fonn  and  denlitioiit  lUa 
find  ranks  as  one  of  the  most  iniportaat  in 
human  prehistory.  Dr.  Smith's  very  careful 
studies  of  tiie  Talgai  skull  will  shortly  be 
published  by  the  Royal  Society  o£  London. 

Wi  leant  from  Jf«tof«  fhat  recent  onter- 

priFe>9  in  connection  with  the  prepaiatioitt  of 
food  and  the  development  of  its  concessions 
in  West  Africa  and  elsewhere  have  led  to  the 
eataMiahment  oS  a  reeeaich  department  by  tiie 
Ooopflvative  Wholesale  Soeie^,  and  Dr.  Geof- 
frey Martin  hns  just  been  appointed  to  direct 
its  work.  This  appointment  marks  a  new  de- 
parture in  eomiMfeioik  with  the  oooparatiTB 
movement,  and  has  been  rendered  neoesaaiy 
by  the  conres-ions  aequirtn.!  by  the  Coopera- 
tive Wholesale  Society  in  Wtst  Africa,  Nigeria 
and  elsewhere  as  well  as  by  the  development 
of  fresh  undtTtaikinge  at  homa 

Tas  feaideut  eommissioner  of  the  Beehuana- 

land  ProtectoTfltr  hat*  written  respecting  the 
prestation  of  the  remains  of  Dr.  Living- 
stooe's  house  at  Koloben,  and  of  the  graves  in 
its  vioinity.  It  anwars  tiiat  aotion  in  ibis 

diTcotion  Av;i3  the  outcome  of  an  appeal  by  Sir 
Heiriug  Beck  that  steps  should  be  taken  to 
preserve  these  mementoes  of  Livingatoue's 
early  miesioiiary  labors,  dating  from  his  resi- 
denoe  among  the  Bechuanos  before  starting 
on  his  groat  exploring  joiinieyg  to  the  north. 
Through  the  cooperation  of  the  chief  Seehele 
the  miss  hvn  now  been  fenced  in  and  a  shed 
has  been  erected  over  the  remains  of  the  walla 
of  the  house.  Thf*  ground  will  in  ftiture  be 
regarded  as  under  government  protection,  and 
Seehele  has  been  imprassed  with  the  neoessity 


of  iBsepinn  the  site  eSear  of  jungle  and  gnaid' 

ing  against  injury  by  veldt  fires  or  cattle.  The 
hefldnmn  of  a  rieighhoringr  villapre  hm  been 
placed  in  charge,  and  an  inspection  of  the  site 
will  be  made  from  time  to  time. 

KnovMgt,  the  English  magaiine  devoted 

to  popular  science  founded  by  llie  late  Mr. 
Hichard  A.  Proctor  thirty-?ix  yenrs  n!?o.  which 
has  hitherto  appeared  monthly,  will  be  pub- 
lidnd  four  times  a  year  during  the  war. 

It  is  ansonnoed  that  beginning  <m  May  IS, 
Psychobiology  will  appear  every  seomid  month 
and  will  include  in  tlie  yearly  vulurae.  approxi- 
mately 600  i>ages.  Its  pages  will  be  devoted 
primarily  to  research  which  lies  in  the  fidd 
common  to  povhology  and  tiie  sewal  biolog* 
ical  sciences,  or  which  has  n  distltu-t  htarinj? 
OTi  the  biolopical  foundations  of  psychology. 
JS'o  formal  limit  of  length  has  been  imposed 
on  eontrflrators,  but  short  articles  win  be  pee* 
ferred,  and  umifioesaary  length  will  be  oon- 
sidered  a  bar  to  publication.  While  the  {ur\<^ 
tion  of  the  journal  will  be  primarily  to  pro- 
mote the  speedy  pnblieation  of  research,  dis- 
cu-iFtona  of  important  points  may  be  admitted 
at  the  discretion  of  the  «»ditnrs.  such  discus- 
sions being  limited  in  any  case  to  two  pages. 
Hannseriiit  sobmitted  lor  piAlieatioii  shenld 
be  addressed  to  Professor  Knight  Dnnlap.  The 
.ToliT)?  TTopkina  UniTersitTt  Homewood,  Balti- 
more, Md. 

Thb  New  York  Botanical  Garden  aunotmces 
its  course  of  ^ring  lectures  for  1917.  The 

lectures  will  be  ddivered  in  the  lecture  hall 
of  the  Museum  Buildintr  of  the  Garden,  Bronx 
Pnrk,  Saturday  afternoons,  at  four  o'clock, 

as  follows:  , 

April  31.   "Early  Spring  flowsts,"  by  Dr.  N. 

L.  Britton. 

May  5.  "Schfiol  aiiil  TlDino  nurdoning  Cour^ 
at  the  New  York  Botanical  Garden,"  by  Mr. 
Henry  Q.  Fsrsons. 

May  12.  '^Tbs  Spring  Ftowsr  Gaidsn,"  by  Mr. 
O.  V.  Nash. 

(Exhibition  of  Spring  Flowers,  May  IS  aa4  U.} 
May  19.   ' '  Garden  Soils  aad  tlwir  TMBtBSBl," 

by  Professor  H.  P.  Button. 

May  26.  "Modara  Methods  of  producing  Seeds 
fCr  Vsm  aad  Garden,"  I7  Dt*  A.  B.  Sleut. 
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June  2.   «<VAMnt-lot  Qtg^tmiag,"  tqr  It** 
Bannwart. 

June  9.  "Qardan  BMei»"      PMf«Hor  A.  0. 

B«;il. 

(Exhibition  of  Hoaes  and  Peoniefl,  June  d  and  10.) 

"Hkt  awtwaada  of  Nwr  YoA  nd  Yl- 

cinitT, ' '  by  Dr.  M.  A,  Howe. 
June  23.   "liUiea  far  Everybody/'  by  Mr.  Ar- 

.Tuno  an.   "  The  Food  Valiw  Of  Wild  Kndi' 

rooms, ' '  l.y  Dr.  W.  A.  Murrill. 

Wb  learn  from  tiie  FithertM  tierviee  Bulletin 
that  in  tlw  early  part  of  SeiptamlMr  the  Fitll 
iJauii;  made  anether  emiae  in  Chesapeake  Bay 

for  the  purpose  of  aacvrtnining:  the  al)iiin1ancc 
and  quality  of  the  hydroid,  or  "sea  moss,*' 
material  availaUe  at  this  eeaeon.  A  Baltimore 
manufacturer  of  sea-moss  artldea  aooompanied 

the  Tp??el.  While  the  prowtli  h  not  of  thf  best 
quality  at  tiiis  season,  abundant  supplies  werr 
obtaine<^  and  the  manufacturer  expr(»aed  liim- 
aelf  aa  wall  aatiafied  witii  the  cfiportonitj'  for  a 
commercial  fishery.  On  the  conclusion  of  this 
trip  the  eighth  rogiilnr  cniise  of  the  Chesapeake 
Bay  investigation  was  completed.  During  the 
latter  part  of  Anguat  the  aehooner  Cframpxu 
left  Norfolk,  Ya.,  to  oontinne  infastigatious  in 
Atlantic  coast  waters,  in  charpe  of  W.  W. 
Wekh.  A  line  of  hydrographic  stations  was 
flrtt  made  from  Gape  Henry  to  the  gulf  atream. 
About  twantj  mllaa  aoutheast  by  eaat  from 
Cape  Hf>nry  n  pood  haul  of  eroakors  vrn9  innfic 
with  a  small  otter  trawl,  suggesting  the  possible 
nee  of  this  type  of  net  for  the  capture  of  this 
species.  Samples  of  eaxgaaaum  weed  were  ob- 
trtiiml  f(ir  iuialysis  in  regard  to  the  possible 
use  of  this  material  as  a  source  of  potash,  and 
poaibly  of  iodine  and  bromine.  The  vetis&l 
then  pTooeaded  to  Oape  ICay,  N.  J.,  and  an 
examination  was  made  of  the  pouiKl  nets  in  the 
vicinity  of  Five  Fathom  Bank.  Observations 
were  continued  between  Cape  May  and  Glou- 
eeater,  MaM.  At  the  latter  point  a  shortage  of 
seamen  made  it  necessary  to  tie  the  veead* 
and  the  work  that  had  been  planned  for  the 
Quif  of  Maine  was,  therefore,  abandoned. 


UNIVBRSITY  AND  EDUCATIONAL 

NEWS 

Plans  are  now  bciriR-  prepared  for  a  new 
chemistry  building  at  the  Montana  State  Col- 


lege to  roplaoa  the  one  buznad  down  last  Oo> 

tober. 

Five  departments  of  fellowships  in  mining 
and  netallwgioal  raaeareh,  eadi  Talnad  at 

$720  for  a  year  of  twelve  months,  are  offered 
by  the  CoUeg*?  of  ^fine?  of  the  Unirrrsity  of 
Washington  in  cooperation  with  the  federal 
Burean  of  Mines. 

Dt.  Edwabo  1L  "FwauMK,  aasiatant  dean  of 

tlie  department  of  agriculture  of  the  Univer- 
sity nf  Minnesota,  has  been  offered  the  dean- 
siup  of  the  college  of  agriculture  of  the  Uni- 
vareitgr  of  Ariaona,  at  Tnoson. 

Thk  following  insfemeton  at  WellesliT  Ool- 
lege  have  been  advanced  to  assistant  professor- 
ships: Mabel  A.  Stone,  botany;  Helen  S. 
French,  chemistry,  and  Sarah  K.  Davis,  hy- 
giana 

Dr.  Howau>  Passhley,  who  haa  bc^  n  woik* 
ing  at  the  Bns^ey  Tiistitiition.  Harvard  Univer- 
sity, has  been  appointed  assistant  professor  of 
zoology  at  Smith  OolkBa 

TtMo  T.  BioomB,  'FhJD^  aaaistant  ^rofoasor 
of  physiology  in  Baylor  University,  Waco, 
Texas,  has  been  appoint  oil  to  an  instructorship 
in  physiology  at  the  University  of  (Jiiieago. 

J.  F.  BSDiLY  has  been  promoted  to  an  asao* 
eiate  pxafessorahip  of  matiiematiea  at  the  State 
VniTsnitr  of  Iowa. 

Victor  E.  Kpctor,  principal  <if  the  Aiilioch 
Industrial  School  near  Hartsville,  S.  C,  and  a 
member  of  the  'Some  of  BcpresentatiTS^  haa 
been  elected  professor  of  affrienltme  at  the 
University  of  South  Carolina. 


DZ8CU88ION  AND  CORHB8PONDSNCB 
TRS  VABIBTAL  ULATIONa  09  CSOWN  GALL 

The  di-e.i?t^  known  as  crown  srall  and  hairy 
root  lias  been  the  subject  of  much  experi- 
mental inquiry.  It  has  long  been  known  that 
there  were  several  forms  of  this  disease  ap* 
peanng  on  apple  trees  and  for  aome  time  it 
vrm  a  qneotinn  •^rhetlicr  ilie?e  several  forma 
were  due  to  the  same  caxisal  organism.  There 
hava  hean  reoognixed  a  hard  and  a  soft  foim 
of  omwn  gall  and  tha  aimpl^  woolly  burt» 
broom  root  and  aerial  forms  of  hairy  root.* 

1  Hedgeeock,  Borean  of  Plant  ladortxy,  BaUatin 

186. 
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Th»  ^tor  baa  during  the  pot  itm  ymn 

propagnted  several  thousand  apple  trees  of 
many  different  varieties  on  their  own  roots  by 
means  of  the  common  whip  graft,  but  cutting 
otf  the  aeeHing  nvne  toot  ifler  two  WBaaamf 
gtowih  and  replanting  those  trees  which  had 
thrown  out  roots  from  the  scion,  thus  estab- 
lishing  the  Tariety  on  its  own  roots.  Many  of 
tfaeae  trees  hav9  been  more  or  lees  troubled 
witii  erowa  gsU  and  IMU17  not  It  ha* 
been  dbaerred  that  there  is  a  tendency  for  a 
given  rariety  to  haTO  only  a  sirif^le  form  of  the 
disease.  Thus  the  Jewett  apple  ahows  usually 
if  aot  tlmujB  IhB  hxrd  form  of  the  gall,  the 
Bed  Aabradban  Um  nmplo  fom  of  Hnb  halij 
root  and  the  Oldenbtirg  the  woolly  knot  form 
with  many  soft  fleshy  root  gro^hs.  Other 
varieties  show  the  broom  root  form  and  still 
oClifln  often  the  Mfiel  fom. 

In  the  ordinary  method  of  piopigation  of 
apple  trees  the  root  systems  are  of  seedling 
origin  and  from  a  pomological  viewiraint  the 
root  system  of  erery  tree  is  a  different  variety. 
May  not  tiiifl  be  the  leoion  for  the  Tozioos 
locQM  of  4B0W11  gaU  and  heJiy  root! 

Some  varieties  on  their  own  roots  seem  to 
be  largely  if  not  entirely  immune  to  tbia  dia- 
60«e>  If  tiila  piw»«i  to  be  xeol^  tiie  eaa^  1mm 
may  lie  the  adlvtioa  of  the  problcon  of  tbo  pce- 
vention  of  crown  gall.  If  a  resistant  variety 
is  selected  ns  the  root  varictj^,  and  the  variety 
desired  propagated  on  it,  trees  immune  to  the 
dioeaoe  may  preramably  be  leenved.  Krab- 
ably  the  economio  advantage  would  warrant 
the  extra  effort  necessary  to  prnr'<ir^flte  such 
trees,  only  under  conditions  where  Ute  orown 
gall  was  eepeoially  tronUeeome. 

Thflve  are  otha  Mot  diseases  whidh  axe  in- 
jurious, especially  through  the  southern  part 
of  the  apple  belt,  that  miorht  poaaibly  be 
avoided  in  a  similar  fashion. 

J.  K.  Saaw 
IfASBaosvnm  Xxraamm  BvanoM 

WHEN  A  FORCE  IS  A  FORCE 

Bnnanro  to  the  perennial  diaouarion  of  the 
iwenninc  of  force  and  of  the  law  of  action  and 
nactton,  lately  lenved  in  the  pegea  of  Sa^ 


WXCE,*  I  venture  to  suggest  that  the  esseatiil 

point  of  tlio  allepred  difficulties  which  have  been 
raised  is  covered  by  the  following  simple  prop- 
oaitiona: 

1.  A  foToe  ia  a  pu$h  or  a  puS  exerted  upona 

body  (portion  of  matter)  by  another  body. 

2.  Whenever  a  body  A  pushes  or  pulls  a 
body  B,  then  at  the  same  time  B  pushes  at 
pulk  A  aqnally  in  Hm  oppoaita  direction.  Sod 
a  pair  of  forces  is  an  ^'  action  and  ruction." 
An  arfion-reactum  pmr  oonesfM  two  lH>dU$ 
and  only  two. 

8.  The  two  fbioBB  of  an  aotiMk-rBaetioii  pdr 
never  balance  each  other;  a  Iomm  Mtiag  on  A 
oan  not  balance  a  force  acting  on  B. 

4.  To  balance  a  force  acting  on  B,  anotbaf 
fbroe  mnat  be  applied  to  B. 

One  who  keeps  these  simple  facts  in  mind 
will,  I  believe,  find  it  easy  to  decide  whether 
an  alleged  force  is  really  a  force  in  the  mean* 
ing  of  the  ITewtonian  lawa.  He  inll  alao  Ma 
that  there  is  no  contradiodon  belawen  Ike 
statement  that  forces  always  occur  in  action- 
reaction  pairs  and  the  statement  that  foroea 
are  ohm  Tmlmlanoed.  L.  IL  SossntB 

BtANTORO  IlMIVXBSITff 

Mareh  22, 1917 

SCnCNTtFIC  BOOKS 

The  Potato.  By  Arthur  W.  Gilbebt»  aviatel 

by  ^foRTrcn  F.  Eariu  s  and  DAmEL  Deak. 

2^ew  York,  The  l^cmillan  Co.,  1917.  Pp. 

ip-ni  and  1-S18,  PL  XVL 

The  author  states  in  his  preface  that  the 
book  Is  intended  to  give  brief  and  practical 
suggestions  on  the  growing,  breodin^  and  mar- 
keting uf  potatoes,  and  the  subject-matter 
amply  anbataatiatea  the  atatement.  Thiaimb* 
lication,  in  addition  to  being  up-to-date  in  its 
cultural  directions,  devotes  considerably  more 
attention  to  the  subject  of  potato  breeding 
liian  any  of  our  praeedingr  AnierieeD  tnctisea 
on  the  potato.  Conveniently  arranged  statia* 
tical  data  are  presented  in  Chapter  I.  under 
the  caption,  of  Acreage^  Distribution,  I^o- 
dnetion  ead  Yaltiation.    Ohaptor  HI.  em- 

1  See  artidM  by  Qordon  S.  Folehar  (Nownber 
24,  1916),  and  Amlrew  H.  Patterson  (March  16, 
1917).  Mr.  Fulcher'8  diaeuasion  seems  to  me  to  be 
antlnly  aoaad. 
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have  been  advocated  hs  American  writers,  and, 
in  addition,  presents  a  very  conveniently  ar- 
ranged list  of  Tarietal  names  and  so  far  as 
identified  places  them  in  the  nvioin  dhwsifiofr' 
tion  systeme  under  their  group  names.  This 
should  prove  of  no  little  eoinenienoe  to  tiioee 
iatoested  in  the  subject. 

The  time  ciiai>ten  devoted  to  "Olimateb 
Soils  and  Botations."  "Manures  and  Ferti- 
lizers," and  "  Plantinpr,"  are  excellently 
treated,  the  suggestions  being  clear,  ooucise 
and  pnetioaL  In  the  opinion  of  the  writer, 
tbe  Talne  of  the  subject-matter  in  these  chap- 
tCTS  %v'"nl  1  !iavc  been  enhanced  by  a  few  well- 
selected  illiistrations  of  potato  implements 
and  cultural  methods.  The  discussion  of 
potato  diseases  and  their  oontrol  is  deer  and 
convincInfT  and  should  prove  very  helpful  to 
both  the  farmer  and  the  student.  A  chapter 
on  "  Markets,  Marketiug  and  Storage "  is 
both  snRgestiTe  and  hdiifii],  as  ie  also  that 
on  the  cost  of  arrowing  potatoes. 

A«  n  whole,  tlie  book  is  nniaii*».  in  that  it  is 
Btrikingl^f  devoid  of  illustrations,  as  comi>ared 
ivith  meet  of  the  reoently  indDlished  egrienl< 
tmsl  tstt-books.  It  is  a  welcome  addition  to 
our  pr<»?»ent  text-hooks  on  the  potato,  and 
should  find  a  place  in  tbe  classroom  of  agri- 
ooltutal  sdioola  and  eolleges. 

Wv.  SfUAKT 

HeMh  and  Diuoie:  Thnr  Deiermmmg  F«e- 
tors.  By  Roger  L  Lsb.  LitUe  Brown,  do., 

1917.  ?175. 

This  book  gives  a  very  pleasing  presentation 
of  the  factors  of  health  and  disease  in  strictly 
son-technical  language.  The  author  has  sno- 

cefpfiiny  and  very  commpn<1ably  avoided  a  con- 
sideration of  the  treatment  of  ailments,  and 
has  emphanaed  throughout  the  prerentive 
measures  which  may  be  performed,  or  encour- 
aged by  the  cooperation  of  the  hi.vman.  The 
most  reprehensible  thing  in  the  book,  from  the 
retiewer^s  ineir-point»  is  the  titie  of  CSiapter 
XXLt  "The  Air-borne  Diseases!"  After  the 
strupprle  thiit  has  been,  and  is  beinfr  made  to 
disillusion  the  popular  mind  of  the  idea  that 
air  ia  an  impwtaut  oon?qror  of  disease^  it  ia 
•  Diafsrtiuie  to  use  this  phraae  in  anj  aenaa 


The  author  goes  to  some  pains  to  explain  that 
he  indudsB  under  this  term  chiefly  "  droplet " 
or  mouth-spray  infection,  but  the  use  of  "  air- 
borne "  throughout  the  book  is  bound  to  nour- 
ish the  ege^ld  fsllaoj. 

The  first  nine  chapt«rs  consider  diiefly  mat- 
ters of  personal  hygiene,  the  next  nine,  com- 
municable diseases,  and  the  last  six,  matters  of 
general  sanitation.  The  sequence  and  point-of- 
Yiesr  tiuroughout  are  good.  Specially  to  be 
commended  are  the  chapters  on  Alp~hol,  To- 
bacco and  the  Habit-forming  Drugs  and  on 
the  Tenereal  IMaeases  and  Sex  Hygiene. 

There  are  a  good  many  minor  oriticisma 
which  might  be  noade,  us,  for  example,  the  loose 
use  of  the  term  antitoxin  on  page  173,  speaking 
of  the  "  Spkochata  pallida  "  instead  of  Trepo- 
mma  polOida,  the  sentenoe  "^'Bed  fiap'  is 
caused  by  a  rinprworm  which  is  really  a  voge- 
table  bacterium"  (p.  243),  nnd  the  atatement 
that  "  tubercle  bacilli  are  only  present  iu  milk 
when  there  is  toberenloua  dissiwe  of  the  udder  " 
(p.  306). 

The  book  contains  378  pages,  is  printed  on 
rough  paper  in  good  print  and  is  amply  in- 
dexed. There  are  no  cuts  or  diagmns  in  the 
book  and  no  specific  nfersnosa  are  given.  It 

is  to  be  most  cordially  recommended  to  the  lay 
reader  and  might  find  a  tiaeful  place  as  a  text 
in  a  general  elementary  college  conrse  in  hy- 
giene and  sanitation,  and  should  certainly  be 
on  the  d^k  <^  every  teacher  of  biolog-y  and 
hygiene.  Curtis  M.  Hilliabd 


SPECIAL  ARTICLES 

A  NOTE  ON  THfc.       ;  i  C  i    OS    ASPHYXiA  ANO 
AFFSRSNT  STIm  [;:,ATro  m  oN  ADBS9IAI. 

SECRETION 

Hecent  observers  have  expressed  tKime  doubt 
as  to  the  offset  of  aq»hysia  and  ailerent  sHmu- 
lation  on  the  secretion  of  the  adrenal  ^rlands. 
Under  the  circumstances  it  is  desirable  to  liavo 
simple  methods  which  any  one  may  use  to 
demonstrate  the  effect  During  the  past  few 
months,  with  the  aid  of  Hr.  H.  F.  Fieros^  I 
have  devised  such  methods. 

If  both  carotid  arteries,  both  subclavian 
arteries  and  the  aorta  just  anterior  to  the 
inferior  mesenteric  artery  are  tied,  and  the 


1 
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aarves  acoompanjriiig  tba  eodiao  azu  and  the 

superior  and  inferior  mesenteric  arteries  are 
theu  carefully  seyered,  a  rise  of  blood  laree- 
lore  taken  from  the  oaxotid  miiBt  be  mainly 
doe  to  contraotum  of  the  tplanehnio  aiea 
wliieh  19  now  denerv-ated.  If  a  vigorous  cat 
is  operated  upon  in  this  way  under  li^iit 
uretiiauti  auestbedia,  asphyxia  fur  one  minute 
will  nnilt  usnallr  in  a  liao  of  Uood  iiibmiub 
at  the  end  of  forty  seconds  and  a  very  con- 
siderably greater  rise  as  soon  a.=;  respiration 
begins  again.  These  results  do  not  occur  if 
tiie  advooal  glaads  an  xemovad.  If  fliMa 
glands  are  left  in  the  body,  hut  diaoonneoted 
from  the  central  nervous  ?yptem,  a  rise  of  pres- 
sure may  still  be  produced  if  the  asphyxia  is 
oontinned  fof  a  wnffMwmWy  longev  poEiod 
than  ia  ngnind  nhoi  the  ephmdhnie  aerm 
are  intact. 

If  the  heart  is  completely  denervated  by 
severing  both  vagi  in  the  neck  and  removing 
both  stellate  gaai^  it  beaomaa  a  vei7  dalieata 
indicator  of  increased  adrenin  in  the  blood. 
Stimulation  of  the  central  end  of  tlie  eut 
•eiatic  nerve  (in  a  cat  under  urethane)  will 
then  oanae  the  heart  rate  to  increase,  in  some 
initeaoea  flO  beats  a  minute.  The  phenomenon 
dcM>»  not  occur  if  the  adrenal  glands  are  re- 
moved or  if  the  splanchnic  nerves  are  cut. 

XDothod  is  adrantageons  in  that  it  ahows 
the  latent  period  and  the  duration  of  the 
secretion.  The  effect  on  the  heart  of  a^jjhvxia 
IB  not  so  great  as  the  effect  of  afferent  stimu- 
lation, in  an  ptobiibililj  beoanae  of  the  antag- 
onism between  tihe  inffnenee  of  oeibon  dionde 

and  of  ndrenin. 

A  great  deal  of  care  must  be  taken  in  ojier- 
ating  uu  Ihti  abdumiual  cavity  to  avoid  mauip- 
idation.  Aa  ma  diown  many  yeaia  ago,  codi 
operations  produce  changes  which  can  be  best 
aeeomited  for  by  coritinnons  diM  harpre  of  the 
nerve  impulses  along  sx>lanc'lnuo  eourses. 
Thus  the  adrenal  glands  ifonld  bu  persistently 
stonnlated.  A  potent  sonxee  of  emur  in  pMvi- 
ens  wnk,  in  which  the  abdominal  cavity  has 
been  opened,  has  doubtless  been  the  fail^iro 
to  exercise  extreme  care  to  avoid  rough 

A  fun  eeooimt  of  this  inmtigetion  trfU  be 


pnbKshed  in  the  Aeterieee  Journal  of  fkfuk 
eloMr-  W.  B.  GUmnv 


SOCIETIES  AND  ACADEMIES 
THB  BtOLOOICAI.  tOCnCTT  OV  WMRnNfTmi 

The  S07th  repular  meeting  of  tbo  society  wai 
held  in  the  assembly  bail  of  the  Cosmos  Ghilii,  S»it 
urdaj,  March  10, 1917.  ealM  to  oriar  Jrf  TltMmd 
Hej  at  B  9M.,  with  4."  persons  in  attendance. 

On  reconuneudatioD  of  the  council  Mrs.  L.  0. 
Howard  and  Dr.  Martha  Brewer  Lyon  were  elected 
to  active  memberahip. 

Utidor  the  heading  book  notices.  Tirief  notc!',  f^e.. 
Dr.  H.  M.  South  exhibited  a  manoseript  and  hand- 
illaslnieabeokdeailBgirithbeelka.  Itwaaatoot 
60  TPars  oltl.  Dr.  Smith  jircsoTitcd  it  to  Dr.  L,  0. 
Howard.  Professor  W.  F.  Hay  presented  ssaM 
■olai  en  the  flying  sqoineta  of  tliia  vMBilf  i«h  j 
ebasrvations  on  the^'w  liai/ita  an<l  behavior  &»  pets.  | 
X>r.  H.  S.  Ames  called  attention  to  a  aammtftt 
d^piiiig  reeording  the  flight  of  two  taQsi  dadki 
a  distance  of  2,000  miles  in  about  60  hoesk  Hi 
sought  verification  of  the  »tatemeut. 

The  regular  program  eonsutod  of  two  communi- 
eatioBs: 

PrecipUf$t$:  M.  W.  Lton,  Jr. 

Dr.  Lyon  descrihed  an  anti-beef  serum  he  had 
lately  prepared,  and  set  up  a  series  of  test  tabes 
eiwrta<iilng  dOntloBa  of  beef,  Aaap,  hog  and  taasa 

aeniins,  and  demonstrated  the  action  of  the  anti- 
beef  senun  on  these,  viz.,  specific  precipitation 
irinn  added  to  the  ffflnted  beef  aenna,  groop  {••- 

eipitstiou  with  diluted  i^lioep  serum,  and  the  noa- 
prseipitation  with  diluted  hog  and  human  serums. 
He  nentienad  briefly  tte  history  and  theoiy  at 
preeipitatlBf  nmms  and  explained  their  use  is 
idiTitifyinfT  jrospeeted  animal  proteins  and  in  show- 
ing the  blood  relatioiu  of  vaiiotu  animftU  In  dis> 
eosriag  tUs  eommonieatioa.  A.  H.  Jiainings  a» 
plained  how  be  had  made  use  of  the  precliyitin  re- 
action in  determining  the  kinds  of  animals  bitten 
bj  biling  iliai.  Dr.  Geoiige  W.  Fidd  and  H.  V. 
Taylor  also  took  part  In  the  dlawimlea. 

Porpoiact  and  Steamers:  Wn.i.iAM  P.vtater. 

Mr.  Palmer  ooauneated  on  the  freqoen^  with 
wbidt  porpoiaes  are  fOvad  abont  tha  bowa  of  ataM- 
ers  and  advanced  exjdanatiou.s  to  their  jire^cj* 
there  and  inethods  of  pro^remon.  His  commnni- 
eatlen  ma  Uhiatnlsd  by  disgrama  and  lealatt 
views  of  porpoises  and  othw  aslaeeaMi  II  ws 
dliwwad     Dr.  H.  &  Ansa. 

IL  W.  law,  Jn« 
JKs00Vidhv  Awflwy 
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THE  PROVISION  MADE  BY  MATHE- 
IIATICB  FOR  THX  MBBD8 
OF  8CIBNCBI 

Mathematics  1)e7<md  the  numeit  el^ 

ments  lias  been  reg'nrded  by  5?ome  as  an 
exereseeut  malady  of  the  human  spirit, 
generated  like  the  pearl  in  an  abnormal  and 
morbid  way  and  repreicaiting  a  non-living 
embedment  in  tite  aetive  tiasna  of  fha  or> 
gmniam  of  society;  by  others  it  has  been 
supposed  to  exhibit  the  highest  intellectual 
reach  of  mankind,  being  in  itself  the  most 
powerful  tool  yet  devised  for  the  interpre- 
tation of  natnral  phenmiana,  while  at  the 
aarae  tkne  it  aftorda  a  aatial^ring  ecspm* 
aion  of  the  farthermost  esthetic  attainment. 
On  the  one  hand,  it  is  eonsidered  a  piece  of 
juggler>'  in  which  it  is  the  joy  of  the  pro- 
ficient to  produce  more  and  more  compli< 
cated  mtanglementa  to  aatoniah  the  be- 
holder and  overwhelm  him  with  the  aanae 
<>f  !!iyster>';  on  the  Other  hand,  it  ia  seen  to 
be  the  sj^tematie  nnfoldinp^  of  remarkable 
and  important  properties  of  a  highly  fasei- 
uaiiug  ereatiou  or  cou«lructioQ  of  the  hu- 
man apixit  by  means  of  whieh  it  baa  al 
onee  ita  moat  intelleetnal  ddi|^t  and  the 
best  means  of  understanding  its  environ- 
ment. Some  workers  seem  to  resent  the 
interference  of  mathematics  with  their  com- 
fort in  the  conclusions  of  descriptive  sci- 
ence and  ita  demands  that  obaervation  ahall 
be  redneed  to  meaaoiable  elementa  and  the 
laws  of  nature  be  expressed  in  mathemat- 
ical formulas;  other  thinkers  believe  that 
natural  science  is  real  science  only  in  so 
far  as  it  is  mathematical,  that  it  is  only 
throngh  mathematifla  that  true  aeienee  can 

1  As  addren  delivered  bifore  the  lUiitllta  Ghap* 
tar  of  Sicma  Xi  «a  Jaiiuuy  17, 1917. 
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be  nndentood,  and  that  without  mathe* 
matit"!?  no  science  ean  develop  to  maturity. 
One  (l(>light.s  in  (jhservntion  and  the  record 
o£  facts,  believing  that  he  haa  understood 
a  elacB  of  phenooieDa  when  he  has  given  a 
general  deeeriptian  of  their  relatione^  order 
and  eonnections;  the  other  eondden  the 
mathemntieal  formnla  as  "the  point 
througli  which  all  the  light  gained  hy  sci- 
ence must  i)&ss  in  order  to  be  of  u:^  iu 
praetiee." 

Bnt  it  IB  tme,  I  heliere,  that  mathe- 

matics  is  generally  reoogniied  as  essential 
at  least  to  scientific  progress;  and  what 
I  intend  to  do  this  evening  h  to  discnss 
the  nature  of  the  provision  made  by  it  for 
the  needa  of  adenee.  Bnt  I  ean  not  eonaent 
to  enter  upon  a  treatment  of  this  topie 
without  pausing  a  sunnnit)  first  of  aU,  to 
combat  a  certain  danf»erous  and  apparently 
rather  widespread  error  amonfr  .si  ientists, 
namely,  that  the  primary  and  perhaps  the 
■ole  fnnetion  of  mathematica  ia  to  aasist  in 
die  solatbn  of  the  problema  of  sotenee.  If 
fhia  were  the  essential  purpose  of  mathe- 
matics, you  would  not  find  it  cultivated  as 
it  is  to-day.  Instead  of  this  the  inen  who 
now  give  all  their  energy  to  its  develop- 
ment wonld  he  allied  with  the  pardenlar 
natoral  aeieneea  and  woold  ttady  matiie- 
matics  only  as  auxiliary  to  their  central 
concern.  One  eooUL  find  no  ineentive  to 
labor  otherwise. 

Fundamentally  matiumatica  is  a  free 
aoienee.  The  range  of  its  poasible  topica 
appeara  to  he  unlimited;  and  the  ehoiee 
from  thes'c  of  thoae  aotoally  to  be  studied 
depcnd.s  solely  on  considerations  of  inter- 
est and  lu'auty.  It  is  true  that  interest  has 
often  been,  and  i.s  to-day  a&  much  as  ever, 
prompted  in  a  large  measure  by  the  prob- 
lema actually  ariaing  in  natoral  science,  and 
to  the  latter  mathematica  owea  a  debt  onlj 
to  be  paid  by  essential  oomtribntions  to  the 
interpretation  of  phenomena.   Bat  after 


all,  the  fondmnental  motive  to  its  activity 
is  in  itself  and  must  remain  there  if  it* 
progre&s  is  to  continue. 

Some  :uathematieians  are  glad  when 
their  fielda  of  thought  toneh  other  aeioioei 
(or  even  praetieal  matters) ;  othera  eoneede 
the  faet  unwilling  or  without  interest; 
others  still  would  perhaps  consider  them- 
selve.<5  nuorf.hodox  in  their  feeling  if  they 
allowed  uny  matter  of  couuectioua  with 
other  thinga  to  affect  at  all  their  intncat 
in  their  own  fidda.  It  waa  perhapa  an  ex- 
treiite  case  of  thia  feeUng  whieh  prompted 
Sylvester  to  the  pions  or  impetnons  hope 
that  no  use  would  ever  be  found  for  tlie 
theory  of  invariants  which  he  was  devel- 
oping with  ao  mndi  delight. 

Bnt  it  haa  tamed  mat,  aa  the  mathe- 
matician ia  now  well  aware,  that  it  is  these 
same  invariant.s  which  atTord  nn  an  ex- 
presRion  for  the  laws  of  nature.  An  in- 
variant is  simply  &  ihing  or  a  relation 
which  remaina  onaltered  whw  the  ekments 
with  whidi  it  ia  eonneeted  nndestgo  a  cer- 
tain ekaa  or  group  of  tranfiformations. 
When  we  know  the  transform  ntiong  to 
Avhich  a  class  of  phenomena  are  subje-t 
the  matter  of  iinding  out  the  laws  cun- 
neeting  theee  phammena  is  a  problem  o( 
invarianta.  It  may  he  that  a  particokr 
physical  law  waa  discovered  long  before  the 
idea  of  invariants  aro««e;  but  it  is  never- 
theless true  that  a  iLseful  connection  among 
such  laws  is  ailorded  by  this  notion.  On 
the  other  hand,  we  may  have  an  eqaatioo 
eq»reenng  a  fondamemtal  relation  among 
a  large  <laas  of  phenomena  and  find  that 
this  equation  is  invariatit  when  the  ele- 
ments in  it  are  subjected  to  a  certain  group 
of  transformations.  We  may  be  sure  that 
this  group  of  transformations  has  some' 
thing  eaaential  to  do  with  the  phenomena 
in  conaideratiott,  and  that  ita  invariants  ex- 
proH  (partially  or  eompletely)  the  laws 
governing  theae  phenomena.  Onr  proUeni 
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la  flMo  to  dednoe  tluM  ioTBriaotB  and  to 

give  to  them  a  plijaioal  interpretation. 

Tn  *he  theory  of  invariants  we  have  an 
illustration  of  a  fundamental  fact  concern- 
ing the  applications  of  any  but  the  most 
dmaDtaiy  matibematiest  namelx,  that  theiy 
ariae  caMiitially  aa  Ity^prodaets  of  the  laad- 
ing  diaeoveries.  On  the  part  of  those  who 
make  use  of  them  they  are  otion  considered 
as  the  essential  and  perhaps  the  only  re- 
sults of  mathematical  investigation.  There 
are  some  who  have  been  impatient  of  those 
aindiea  which  apparently  hare  no  eonneo> 
tion  mth  less  abatraet  oondderatiooa.  But 
thia  is  a  ahort-«i|^ted  impatience.  He  who 
wiahea  applioationa  and  applications  alone 
c«n  not  secure  hi«?  ends  hettnr  thnn  by  the 
encoura^'-r.mpnt  of  tiicoretical  investigations 
eveu  of  an  abstruse  and  remote  character. 
Within  the  separate  natural  sciences  this 
is  ao  well  understood  that  it  ia  a  matter 
of  aoipriae  to  ohaerve  that  some  indlvid- 
nals  persistently  refuse  to  cany  the  con- 
ception to  its  logical  consequence  as  reg'ards 
the  science  of  mathematics.  But  any  one 
who  has  me<ritated  mucli  on  the  character 
of  the  progress  of  thought  must  certainly 
have  a  profbnnd  realfiafion  of  ita  troth. 

It  seems  that  no  bo^  of  Ihooght  haa 
heen  of  more  importance  in  human  prog- 
ICSB  and  at  the  «;ame  time  been  criticized 
more  freely  than  the  science  of  mathe- 
matics. Much  of  this  criticism  appears  to 
be  good-natured  and  to  amount  to  but 
little  more  than  a  quasi-homoroos  way  of 
exprcssing  the  critic's  own  unashamed 
ignonmce.  At  first  nght  one  might  treat 
this  as  harmless ;  but  from  the  point  of  view 
of  the  prencral  interest  it  can  hardly  be 
passed  over  in  sncli  a  way.  How  this  ijmo- 
rance  is  to  be  overcome  I  can  not  say.  Per- 
haps one  of  the  first  requisites  is  to  find 
tome  means  of  oToreoming  the  shamelesa- 
neas  with  which  individnala  otberwiae  well 
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traiued  contemplate  their  own  ignorance 

of  mathematics. 

Tl'p  mathematician  himj?elf  is  not  di<i- 
turbcd  80  far  as  the  welfare  of  his  own  sci- 
ence is  concerned;  but  it  is  sometime  a 
matter  of  pain  to  see  the  general  lorn 
lAich  arises  from  sooh  ignorance  and  also 
from  the  severer  strictures  of  the  more 
pronounced  adversaries  of  mathematiL^. 
In  no  other  ease,  however,  have  the  criti- 
cisms been  so  severe  as  those  meted  out  to 
the  intoiteriwal  calenlns  in  the  infamy  of 
its  development;  and  never  haye  the  fond- 
est hopes  of  the  founders  of  a  science  been 
po  far  surpassed  by  its  actual  achievements 
as  hero  where  the  subject  has  become  cen- 
tral in  practically  every  field  of  pure  and 
applied  malhematicsi 

It  will  be  instroctive  to  examine  briefly 
the  criticisms  thos  met  so  early  by  the  in- 
finitesimal calenlns.  Some  persons  at- 
tacked the  certainty  of  its  principles, 
attempting  to  show  that  its  conclusions 
wen  at  variance  with  those  obtained  by 
methods  prefvioudy  known  and  accepted  aa 
sound.  Some  who  labored  primarily  with 
matters  of  morality  and  religion  attacked 
the  new  departure  of  thought  on  general 
grounds;  they  repulsed  themselves  by  un- 
wittingly displaying  their  ignorance  of  the 
thing  which  tfa^  criticised.  One  man, 
who  entrendied  himself  in  massea  of  calea- 
lation.  pmnonneed  the  proce<inre  of  the 
new  calculus  unsatisfactory  because  of  the 
indeterminacy  of  the  form  in  which  cer- 
tain results  appeared;  but  he  afterwards 
acknowledged  hia  error  and  admitted  that 
he  had  been  urged  forward  by  malevolent 
praaons-^  thing  (let  ns  bdicTC)  which 
does  not  oft^^n  happen  among;  workers  in 
scienee.  Christiaan  IIuy<:cn.s,  who<j:e  opin- 
ion probably  carried  more  weight  than  that 
of  any  other  scientiiic  man  in  his  day,  be- 
lieved that  the  employment  of  differentials 
waa  nnneccisary  and  dedared  that  Leib- 
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nitz's  second  differential  was  meaningless. 
But  these  fuirl  many  other  criticisms  never 
hindered  the  development  of  the  new  eal- 
oulus,  but  served  rather  to  aid  in  clearing 
off  certain  exeresoenoes  wMch  Iiad  nothing 
to  do  with  its  essential  eharaoteriitki  and 
in  helping'  it  to  that  central  pla<J6  of  im- 
portance which  it  hokls  to-day. 

The  criticism  last  mentioned  is  one  which 
h  made  m  often  that  it  is  profitable  to 
dw«&  longer  upon  it.  So  often  the  matlio* 
matiehuL  hears:  "What  is  the  nae  of  what 
you  are  doing?"  He  knows  a  thoiisanJ 
answers  to  this  que^ition;  and  one  of  the 
moot  effective  is  that  which  history  has 
giTeit  to  the  eritidm  of  the  iUuatrioaa 
HnygenaL  The  ieoentl7  deydoped  mbjeot 
of  integral  equations  has  sometimes  been 
confronted  with  the  inquiry:  Why  develop 
this  theory!  Will  not  difTerentiai  equa- 
tions serve  the  purpose}  But  the  mathe- 
natieian  goee  ealmly  ahead  with  the  devd- 
opment  of  those  tiiUiga  whieli  interest  him 
jvat  as  he  did  formerly;  and  in  the  new 
case  he  antieipates  with  confidfnpp  the 
same  triumphant  justitication  in  the  event 
which  has  uniformly  crowned  his  labors  in 
the  part. 

SfHnetimea  the  eritieianis  directed  againrt 

mathematics;  have  grown  out  of  a  miscon- 
ception of  the  natural  limitations  to  which 
it  is  subject.  Pages  of  formulas  can  not 
get  a  safe  result  from  loose  data.  No 
amount  of  eompntation  will  remove  firom 
a  result  the  errors  already  existent  in  the 
underlying  observations.  I  have  several 
times  been  confronted  with  the  statement 
that  mathematics  made  a  great  mistake  in 
tilia  nat  that  .partienlar  ease  in  predicting 
what  was  not  found  on  proper  «amination 
to  he  trne.  But  after  all  there  was  nothing 
wron^  with  the  mathematics.  It  was 
merely  that  the  supposed  laws  of  phenom- 
ena on  which  the  investigatiou  was  bu^d 
were  not  exaet  It  waa  they  and  not  the 
mathonaties  whieh  were  on  trial. 


It  is  true,  as  one  of  my  friends  said  to 
me  recently,  that  no  machine  can  be  con- 
structed and  completely  theorised  on 
mathematical  principles  alone.  When  thia 
ia  given  aa  a  atatement  of  faet  I  hanre 
nothing  to  say  in  reply.  But  if  this  natural 
limitation  of  the  subject  is  spoken  of  (as  I 
have  sometimes  heard)  as  an  expression  of 
the  failure  of  mathematics,  then  an  error 
ia  made  which  ought  to  be  corrected. 
Mathematiea  doea  not  eilaim  to  do  tiie  whole 
thing  in  the  development  of  science.  It 
simply  has  it.s  role  to  j)erform ;  and  there 
is  a  devoted  body  of  workers  throughout 
the  world  striving  to  see  that  it  perform 
thia  fimction  with  eminent  muKom,  How 
it  doea  and  ia  to  oontinne  doing  tiiia  will 
be  apparent  from  the  following  discoa^on 
of  the  relation  of  mathematiea  to  eaqpen- 
mental  verification. 

By  their  very  nature  the  conclusions  of 
pnre  mathematiee  are  not  eabjert  to  ex- 
perimental gnamination.  One  woold  not 
say  that  they  are  above  or  beyond  experi- 
ence, but  that  they  are  outside  of  it.  Pure 
mathematics  deals  with  certain  creations  of 
the  human  spirit  and  with  these  alone.  So 
far  aa  it  ia  eoneemed,  no  import  attaehea 
to  the  inquiry  after  the  impulse  which  re- 
sulted in  the  creation  of  these  things.  The 
mathematician  qua  mathematician  is  not 
interested  in  this  matter,  however  much  it 
may  fascinate  him  as  a  philoeopher;  and 
he  developa  hia  aeienee  VBnaUy  with  per* 
feet  indifTerence  to  aaeh  eonatderatimn^ 
rearing  it  from  a  small  group  of  postu- 
lates or  perhaps  even  from  the  general  log- 
ical premises  of  all  reasoning.  In  any 
event,  he  drags  out  into  the  limelight  all 
h^^theaea  and  keepa  them  vividly  hefore 
him  daring  Um  pzogrem  of  hia  inveatigar 
tionsL 

In  applied  mathematics  the  state  of 
.things  is  very  different.  Here  the  whole 
treatment  ia  bristling  with  implicit  assnmp* 
tioDi^  aome  of  than  being  earned  em- 
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aeiously  while  many  of  diem  are  apparently 
vnpeMemd.  In  ether  words,  while  we 
ere  app^jbig  mfttheiiiatics  we  are  at  the 

game  tmc  making  nse  of  the  customary 
largt?  bundle  of  prejudices  and  preconcep- 
tions which  we  have  not  yet  floimd  a  way 
to  flKvoid  whenerer  we  haTe  to  treat  the 
phenomena  of  nature. 

In  order  to  illustrate  the  way  in  which 
applied  mathematies  is  shot  through  with 
asf^umptions,  let  iiis  take  a  sinsrle  case. 
Wheu  we  begin  to  apply  numbers  in  the 
measnnaieiit  of  physical  quantities  we  as* 
Boine  at  cnee  that  the  true  meaaote  may  as 
well  he  an  irrational  nnn^r  as  a  rational 
ntunber.   For  thi«?  assumption  we  have  no 
a  priori  grounds  or  experimental  reasons. 
We  simply  tlnd  it  the  most  convenient  as- 
aomption  to  mate  and  we  make  it,  having 
no  ether  jnatiflcatlon  than  eonTenienee  for 
onr  procedure.  It  may  yery  well  be  true 
that  the  universe  is  so  constructed  that 
every  measurement  in  it  yields  essentially 
a  rational  number.   This  would  be  true  if 
all  material  things,  all  force,  all  energy, 
ete.,  woe  granular  in  atmetnre  and  the 
mntnal  ratios  of  all  granules  were  com- 
mensurable. For  instance,  if  it  shonM  tnm 
out  that  mass  is  to  be  estimated  by  count- 
ing the  number  of  granules  (aU  alike)  in  a 
body,  tiien  the  mass  of  the  body  woiild  be 
expreased  esMntiaUy  by  a  ntioiial  num- 
ber.  If  electricity  oonsists  altogsdier  of 
electrons  of  equal  charge,  then  the  measure 
of  any  charge  of  electricity  is  essentially  a 
rational  quantity.   But  we  treat  the  phe- 
nomena mathematieally  as  if  essentially 
irrational  ijoantities  oeoor  gennally  in  &»• 
tare.  Even  tiie  eontinnily  of  flpaee  appar* 
0BMy  rests  upon  just  such  she«r  aasnmp- 
tiooa. 

Starting  with  this  fundamental  hypoth- 
esis of  applied  mathematics,  we  might  fol- 
low the  snbjeot  from  theee  remotely  ab> 
sferaet  regions  into  the  things  of  more  eom- 


mon  thought,  and  tn  doing  so  we  ahonld 
find  that  snoh  fundamental  aasnmptions 

obtrude  themselves  at  every  point.  If  we 
looked  persistently  only  at  this  side  of  the 
matter  we  should  probably  lose  all  con- 
ddeuce  in  our  theoretical  interpretations; 
but  fortunately  we  are  able  always  to  test 
our  results  approximately  with  espwi- 
mental  data.  It  is  not  that  we  are  testing 
out  our  processes  of  reasoning  (we  have 
another  nietliod  for  doing  that) ;  but  ratlier 
that  we  are  examining  as  to  whether  we 
have  found  a  eonstmetion  and  interpre- 
tation  which  fit  in  with  phenomena  to  a 
satisfying  degree. 

After  these  remarks  I  will  hardly  need 
to  urge  the  necessity  of  testing  in  the  labo- 
ralory  aU  results  obtained  from  given 
hypotheses  by  logical  proeessea  For  we 
can  never  know  the  troth  of  any  hypoth- 
esis, or  even  imderstand  its  import,  until 
we  know  the  consequences  which  flow  from 
it.  Whether  the  conclusions  reached  in  this 
be  determined  only  by  an  appeal  directed 
to  experience. 

Among  the  flelda  of  applied  mathematies 
that  of  rational  mechanics  has  been  most 
comnletply  transfused  by  the  mathematical 
spirit  and  it  is  here  tliat  the  latter  has  ex- 
hibited some  of  its  most  characteristic  con- 
quests. It  has  hean  shown  how  high  matbe- 
matacal  akill  on  the  part  of  some  Inverti- 
gatozs  is  necessary  to  the  greatest  progress 
of  science,  illustrating  the  way  in  which 
the  mathematical  spirit  and  method  fur- 
nish a  bond  of  union  to  the  separate  divi- 
nons  of  physical  sdence. 

So  fto  we  have  considered  the  eharaeter 
of  the  provisions  made  by  matiiematiea  fOr 
the  needs  of  science.  It  remains  to  give 
some  specific  details  as  to  the  past  and  some 
indication  of  apparently  probable  lines  of 
development  in  the  future.  Clearly,  a 
catalogue  of  specific  provisions  would  be 
impossible  in  this  address;  sneh  a  thing 
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would  require  not  len  tlitit  a  year's  coane 

of  IpetTires.  We  can  not  hope  to  do  more 
than  indicate  some  of  the  central  provi- 
sions. 

Let  OS  begin  witii  a  oomideratioiL  of  the 
early  stages  in  the  demlopment  of  partieu- 

lar  jsdenceB.  Each  separate  experimental 
science  passes  thron«rh  a  period  of  infancy 
in  whicli  it  is  not  alile  to  ataud  the  6troug 
meat  of  matiiematies ;  and  mathematical 
ideM  initially  find  an  application  in  it  hy 
slow  proeesRes.  The  first  essential  ia  to 
gather  data — descriptive  results,  measured 
quantities,  or  what  not;  and  only  after 
much  labor  does  law  become  apparent  and 
the  mathematical  tool  acquire  its  eharacter- 
istie  povMT. 

But  efen  in  fluse  preliminary  stages 
mathcmatic!?  makes  an  essential  contrihn- 
tion  in  a  preliminary  way.  It  furui8he.s  tlie 
only  language  in  which  exact  iniormatiou 
ean  be  expressed^  recorded  and  eonveyed ; 
and  in  this  zespeet  ia  a  neeeamy  dement  of 
that  eollahoratioii  ^s'h\c^]\  m  eaa^tial  to  anch 
rapid  pro^recis  m  hm  been  usual  in  recent 
years.  Hut  it  does  more  than  this.  It  en- 
ables m  to  record  observational  in  aueh  a 
way  that  we  are  able  readily  to  graq>  the  re- 
lations of  the  Tariona  measttred  elements  in* 
volved.  I  refer  here  particularly  to  the  use 
of  praphs  which  present  data  in  so  compact 
a  manner  and  in  a  way  so  well  adapled  to 
our  intuitive  realization  of  their  siguifi- 

It  would  now  probably  be  impoanble  to 

lay  the  foundations  of  any  new  experimen- 
tal science  without  the  collection  of  much 
.numerical  data,  that  ia  to  say,  without  the 
use  of  statislidB.  But  how  are  theae  to  be 
interpretedt  GImily  it  must  be  by  the 
methods  of  StatistieBl  mathematiea. 

Lot  us  suppose  now  that  we  have  made  a 
record  of  our  measurcmpnts  of  phenomena, 
their  juxtapositions,  their  magnitudes,  their 
order  in  time ;  let  na  assome  (as  we  always 
do  and  must)  that  tb^  are  connected  by 


law.  How  shall  we  ascertain  what  tiiat  law 

is  t  By  what  criterion  shall  we  judg^e  of  the 
accuracy  of  our  hypothetical  explanation! 
Certauily  not  on  any  absolute  grounds  we 
can  only  sdeot  the  wcplanation  whieh  aeoos 
to  us  most  probable.  And  for  this  onr  best 
and  surest  guide  is  and  must  be  the  mathe* 
matical  theory  of  probability. 

A  Bcieuee  in  the  stage  now  bein?  exam- 
ined would  properly  be  called  non-mathe- 
matical, notwithstanding  the  prdiminaiy 
use  which  it  makes  of  mathematical  acienee. 
Amon^  those  divisions  of  systematic 
thought  whieh  are  at  present  in  this  stag^e 
of  development  one  would  probably  in- 
clude political  science,  economics,  biology, 
piyohology  and  geology. 

At  the  next  stage  of  development  one 
would  think  of  the  individual  science  as 
having  come  to  the  period  of  vif^orous  youth 
but  not  yet  mature.  As  preeminently  the 
example  of  anch  a  aoienM  I  would  seieet 
ehemistry.  By  no  means  is  it  reduced  es> 
sentially  to  mathematical  form ;  and  yet  its 
laws  are  so  stated  as  to  be  subject  to  the 
sharpest  experimental  verification.  It  em- 
ploys the  mathematical  tools  which  are 
oommnn  in  the  earlier  atagea  of  acienee  and 
alao  SMne  additional  onea.  It  may  even  eau^ 
ploy  the  first  derivative  as  a  measure  of 
rate  of  the  reactions  which  it  considers ;  but 
I  believe  that  it  seldom  or  never  makes  use 
of  the  second  derivative. 

It  may  be  takra  as  a  mark  of  the  more 
advanced  development  of  physics  that  it 

finds  constant  use  for  derivatives  of  the 
second  order  and  sometimes  for  those  of 
higher  orders.  Some  one  has  expressed 
this  increasing  order  of  oomplezity  and  cer* 
tain  aceompanjring  dependoicies  by  saying 
that  behind  the  artisan  is  the  chemist,  be* 
hind  the  chemist  is  the  physicist,  and  be- 
hind the  physicist  is  the  mathematician — a 
pleasing  climax,  at  least  ii  you  are  a  mathe- 
matieian. 

When  we  look  upon  pbyatea,  lor  instaneep 
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as  a  mature  science^  we  are  not  to  think  o£ 
it  as  faming  beooaiiA  dMd  tnd  tmpTodne- 
Uve.  lafce  the  iudiiridiial  aeiintiflc  froiter 

an  coming  to  maturity,  it  has  mefdy 
reached  the  period  when  its  deeds  hecome 
most  effective  for  the  uae  aud  satisfaction 
of  mankind.  In  fact,  physics  is  perhaps  at 
the  same  time  the  meet  mature  natural  sd- 
enee  at  preaeiKt  ezistiog  ud  the  one  jrhxm 
recent  progress  has  been  the  most  rapid 
and  the  most  remarkable. 

In  the  development  of  physies  the  m- 
iiuitesimal  calculus  has  pei'sistently  plac  ed 
a  leading  r^;  its  intevaotion  with  experi- 
mental resnlts  has  been  and  is  fundamental 
and  necessary  to  the  progress  we  have  wit- 
nessed and  yet  see  to-day.   From  this  crea- 
tion of  the  matheraatieians  and  the  use 
made  of  it  by  the  phyjsieists  the  world  has 
reoeived  a  good  practically  immeasaraUa 
in  ita  extent  S<»netinies  we  are  tempted  to 
asse^  the  advantages  due  to  each  of  these 
elements;  but  one  can  hardly  expect  .suc- 
cess from  sucli  a  venture.    Jjogically  the 
mathematics  is  prior;  for  it  could  exibt  of 
its^  while  the  physics  probably  eonld  not. 
But  psyehologieally  and  praetieally  ^biej 
«re  so  bound  up  that  no  separation  can  be 
made.  Were  the  mathematics  swept  away, 
much  of  physical  theory  would  likewise 
have  to  go ;  but  on  the  other  hand  much  of 
the  mathematies  would  never  have  existed 
hnd  it  not  been  called  into  being  by  the  de- 
mands of  physical  science. 

Until  recently  it  was  customary  to  as- 
sume that  nature  is  essentially  continuous 
in  her  manifestations.  As  long  as  we  pro* 
oeed  on  that  hypothesis  the  infiniteRimal 
ealcolus  is  the  natnrsl  tool  to  be  employed 
in  the  investigation  of  phGnomona ;  and  we 
should  expect  to  find  differential  equations 
aud  integral  equations  playing  a  leading 
role  in  the  exposition  of  physical  theory. 

That  they  have  done  so  has  famished  a 
gveAt  incentive  to  some  investigators  in 
proaeenting  their  labors.  It  is  said  that 


Poincare  was  urged  on  in  his  studies  of  dif- 
ferential equations  by  tiie  ecmviotion  ttat 
he  was  engaged  in  perCeeting  the  most  im< 
portent  tool  which  could  be  employed  in 

the  investigation  of  physical  phenomena. 
No  doubt  it  in  a  similar  u.se  of  integral  equa- 
tions which  drew  quickly  into  that  field  so 
large  a  body  of  workers  and  resulted  in  its 
so  rapid  development.  The  same  spur  haa 
uxged  men  on  in  the  study  of  expansion 
problems  in  connection  with  both  differen- 
tial equations  and  integral  e'juations.  It  is 
uow  a  long  while  since  Fourier  series  were 
thus  intxodneed;  and  their  properties  and 
aTailabilily  have  been  treated  in  numeroua 
investigatiims. 

^fore  reepntly  extensive  peneralizntions 
of  these  series  have  made  their  appearance  ; 
and  we  have  a  great  class  of  expausiuus  iu 
the  so<«8lled  orthogonal  and  hiorthogonal 
functions  arising  in  the  study  of  differen- 
tial and  int^al  equations.  In  the  field  of 
differential  equations  the  most  important 
c'la.ss  of  these  functions  wa.s  first  defined  in 
a  general  and  explicit  maaiier  by  au  Amer- 
ican nmthematieian,  ProfesBor  Birkhoff,  of 
Harvard'  Unlyenity;  and  their  leading 
fundamental  properties  were  devdoped  by 
him.  We  '^fiall  fl  itibtless  witness  a  <*reat 
prugrc^  in  our  knowledge  of  these  fune- 
tions. 

Bat  in  the  early  years  of  the  present  ewn- 
tniy  tiie  world  of  seientific  thought  haa 
been  unexpectedly  confronted  with  a  new 
situation  of  a  rather  astonishing  sort.  Our 
unquestioning  atisumptiou  of  the  continuity 
of  nature  appears  now  not  to  have  been  well 
founded;  and  much  of  the  development  of 
tiieory  which  has  been  based  on  it  is  oon- 
seqncntTy  perhaps  to  be  rofrarded  as  only  a 
rough  and  unsatisfactory  tirst  approxima- 
tion, li  certain  apparent  discontinuities 
in  nature  turn  out  to  be  real  (and  it  looks 
now  as  if  they  must)  then  the  differential 
equation  will  probably  lose  its  place  as  the 
most  important  tool  of  applied  mathematies 
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and  the  oomspooding  expaiuioot  will  no 
longer  aerre  to  jield  ns  tho  moat  aatiafjring 

tgxrm  for  the  expression  of  our  results. 

This  situation  has  been  contc?nplated 
with  uneasiness?  in  certain  quarteib.  To 
some  natural  scieutists  it  has  seemed  like 
fhe  loaa  of  our  moodngi.  To  aome  maflie- 
matieiana  it  haa  appeared  in  the  liglit  of 
greatly  lessening  the  importanee  of  many 
investigations,  difficult  and  prolonged.  It 
is  said  that  Poincare  contemplated  the  out- 
look with  keen  regret.  But  we  had  as  well 
make  up  our  minda  to  ibe  ritoation.  It 
aeema  almoat  eertain  that  eleotrieity  ia 
done  up  in  pellets,  to  which  we  have  given 
the  name  of  oU'rtrom.  That  h^at  conies 
in  quanta  uLso  seems  probable.  lu  fact,  it 
is  not  unlikely  that  we  are  on  the  verge  of 
intofpreting  eveiytibing  in  natore  aa  eaaen- 
tiaUy  diacontinuona;  and  it  would  perliapa 
be  no  surprise  to  us  now  to  find  that  even 
energy  itself  is  not  unliiuitiMlly  divisible, 
but  exists,  so  to  speak,  in  granules  which 
can  not  be  separated  into  eomponent  parta. 

A  few  yean  ago  aaeh  a  paragraph  aa  the 
foregoing  would  have  been  thought  a  pieee 
of  nonsense  and  to  lie  not  r-ntitlfil  to  oon- 
sideratioti ;  now  tlu-  author  is  more  likely 
to  be  charged  with  repeating  something 
which  already  has  been  heard  to  the  point 
of  wearineas. 

In  iriew  of  ao  sweeping  and  fundamental 
changT-s  in  our  outlook,  what  Ls  goln?  to 
happen  to  the  existent  body  of  applied 
mathematicst  Simply  this,  if  these  new 
idaaa  gain  eorrency:  that  whkh  before 
had  bem  coopered  a  TOty  cloae  approxi- 
mation to  faeta  will  now  be  treated  aa  giv- 
ing only  a  coarse  first  approximation;  and 
we  shall  set  ahont  the  ta.sk  of  finding  mean.s 
of  studying  i)honomeiia  more  exactly  in 
consonance  with  the  new  underlying  ideas. 

Yon  will  probably  be  diapoeed  to  aak  in 
what  direction  we  ahaU  turn  now  to  find 
the  reqntaite  mathenatical  toola  and  when 


we  ean  ezpeet  to  have  them  ready  lor  nae. 
It  may  be  anawered  that  the  matiiematieian 

wa.«i  beforehand  with  a  partially  devdoped 
tool  which  will  probably  serve  the  pur- 
pose. Wlien  these  new  ideas  in  physics 
were  just  coming  to  the  front  a  few  young 
mathematieiana  indepradoitly  of  eaeh 
otiier  and  apparently  withoat  knotrtedge 
of  these  movements  in  physics  were  en- 
pa«?ed  in  the  study  of  certain  mathematical 
problems  having*  to  do  with  a  thing  which 
will  probably  turn  out  to  be  a  suitable  tool 
fbr  the  inTeatigation  of  diaereto  phenomena. 
At  any  rato,  the  eqnationa  which  they  were 
studying  are  not  intimately  bound  up  with 
considera'ion.s  of  continuity  as  are  differ- 
ential equations,  but  yet  they  possess  a 
number  of  properties  very  similar  to  or  in 
oflinmoii  with  thooe  of  dilfermtial  eqina' 
tions.  The  equations  which  are  tbna 
brought  to  a  new  position  of  importance 
are  the  so-called  difference  equations. 

Simple  difference  equations  first  ap- 
peared in  the  literature  rather  early  in  l3ie 
hisloiy  of  mathematicB  and  certain  ele> 
mentary  aapeeta  of  their  theory  were  con- 
sidered several  penerations  apo.  But  in  re- 
cent years  an  es^sentially  new  type  of  prob- 
lem in  connection  with  them  has  come  to 
notice;  and  in  a  short  time  and  through 
peroral  independent  inveotigatorathe  theory 
haa  enddenly  blossomed  forth  into  nnex- 
peeted  and  maj^nificent  flower. 

Thi.s  development  had  its  origin  almost 
simultaneously  in  three  countries  and  in 
the  handa  of  three  independent  imraiti* 
gatora:  Noilnnd  in  Sweden,  Galbmn  in 
France,  and  myaeUC  in  America.  My  own 
first  contribution  was  followed  closely 
(also  in  this  eountr}')  by  Birkhoff's  first 
fuiulamental  paper  in  the  new  field.  By 
tills  time  numerous  other  persons  have 
made  eontribntiona  to  the  development  of 
the  anhjeet  both  from  the  fnnetimi'-tbeoretie 
point  of  view  of  the  papeia  jnat  menttoned 
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and  also  from  another  direcLion  witk  a 
«o!Heqiieiit  eonaidenAioxi  of  a  differait  iTpe 

of  problon. 

So  far  the  recent  workers  in  this  field 
have  given  their  entire  attention  to  purely 
mathematical  dt'velopmeuts  and  have  not 
considered  so  much  as  the  possibility  of  a 
QM  of  the  rmtltB  in  the  domain  of  appliod 
mathematics.  In  particular,  my  own  in- 
terests have  l)e<?n  in  theoretical  considera- 
tions. But  I  look  forward  to  important 
applications  of  this  newly  developed  theory 
boUL  becaoM  it  seems  to  have  in  it  some  at 
kaat  of  fhoM  eicnianta  irMeh  are  neoenazy 
to  aoootd  with  phenomeiia  triiidh  are  dia* 
confinnnuss  in  their  natnre  and  more  par- 
ticularly beeanse  there  is  here  an  expan- 
sion theory  also  consonant  with  the  dis- 
ooDtinQitieB  of  nature  and  related  to  diffexi' 
enee  eqoations  in  a  manner  lomewliat  sim- 
ilar to  that  in  which  certain  other  expan- 
sinn  problems  attach  themselves  to  diflPer- 
entml  equations.  But  the  analogy  must 
not  be  pressed  too  far,  since  there  are  also 
ewential  differenoea. 

Conoeniing  Hum  new  expansion  proV 
lems  I  wish  to  say  one  farther  word  It 
is  very  recently  indeed  that  they  have  eome 
to  notice;  and  a  knowledge  of  them  is  not 
yet  generally  current.  In  fact,  the  general 
deflnitlpn  of  the  seriss  invdved  waa  first 
mado  in  a  paper  of  my  own  published  leas 
than  a  year  ago;  and  I  am  stiU  engaged 
in  working  out  their  more  detailed  t)K*r:ry 
Doubtlp«w  otlipr  workers  in  the  near  future 
will  take  up  different  phases  of  the  same 
problmtt. 

So  far  no  expomtion  of  the  modem 
tlMoiy  of  diftevvnee  equations  ezistiB  in  the 
literature ;  the  re»nlts  are  to  be  found  only 

in  the  original  memoirs.  In  a  few  in- 
stanop'^  (his  theory  has  furnished  the  basis 
or  an  integral  part  of  a  course  of  academic 
leetores.  As  soeh  it  has  appeared,  as  I 
understand,  in  one  of  the  ooonea  at  l^us 


vard.  I  have  myself  delivered  lectures  on 
it  in  Indiana  Unirexaitsr  and  the  Univer- 
nly  of  Cliioago;  and  it  is  my  purpose  next 
year  to  expound  this  new  doctrine  in  my 
lectures  here.  It  is  highly  desirable  that 
this  matter  shall  be  developed  rapidly  and 
be  prosecuted  from  various  points  of  view. 
It  ia  in  thit  way  only  that  we  shall  be  ahlo 
to  learn  what  its  import  reslly  will  be  tm 
the  progress  of  science. 

Before  concluding  my  remarks  I  wish  to 
speak  briefly  of  a  diflferent  sort  of  concep- 
tion or  expectation  which  has  arisen  in 
some  qnarters  and  having  to  do  with  a  more 
fundamental  and  &r-reaching  use  of 
mathematics  than  any  yet  made.  Tt  is 
connected  with  the  fact  that  every  branch 
of  physics  gives  rise  to  an  application  of 
and  the  eonseqnsnt  Ming 
that  tfaete  most  be  a  deep  nnderlying  rea- 
son for  thia  and  a  'Consequent  dose  relation 
of  phenomena  which  probably  makes  them 
capable  of  an  explanation  from  a  single 
point  of  view  consistently  maintained. 

If  there  is  a  **hypokhotioal  sahstmetnra 
ot  the  Qnivm^  uniform  under  all  the  di> 
verse  idienomena,"  it  would  appear  that 
there  must  be  some  means  of  a.scertaininf? 
what  it  is  and  of  gi^nng  to  it  a  mathemat- 
ical expression  and  body.  At  any  rate  the 
expeotatim  of  sneh  a  thing  haa  arisen;  let 
us  hope  tlttt  the  event  will  show  that  the 
anticipation  is  well  gronnded  in  the  nature 
of  things. 

I  understand  that  the  earliest  contribu- 
tions to  just  such  a  development  are  al- 
ready in  esiitaiee;  that  tiie  now  eurreBt 
theorefieal  seoounts  of  radiation,  dilftision, 
capillary  action  and  molecular  behavior  in 
general  have  just  such  characteristics  as 
one  would  expect  to  find  in  the  early  st^agos 
of  a  mathematical  tiieory  of  the  substruc- 
ture of  the  universe. 

Let  me  guard  against  a  misapprehension 
eonoeming  the  foregoing  zemarhs.  I  have 
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not  been  diaeiwing  the  general  dementi 
in  eciientiBfl  prognm;  my  pnrpoee  has  been 
much  less  ambitious.    In  speaking  te  toy 

colleagues  in  other  fields  T  hfive  tried  to 
give  an  aceottut  of  the  faith  that  is  in  me 
so  that  they  shall  see  what  sort  of  motives 
(aeide  from  tboie  of  eethetio  delight,  whieb 
howefer  AM  central)  fhe  mathemetieiiw 
has  in  the  work  which  he  ptucaofls.  With 
tliis  purpose  before  me  I  have  spoken  of 
just  one  side  of  the  fundamental  requisites 
of  scientific  progreaa.  And  now  I  wish 
to  aajr  with  emphadt  ikai  I  htm  ihe  hem- 
est  appredetion  of  the  nae  and  purport  of 
other  methods  and  the  sharpest  delight  in 
the  contemplation  of  their  achievements — 
— achievements  so  different  from  any  to  be 
wrought  out  by  my  own  familiar  and  loved 
mathematical  tods.  One  ooold  hardly 
qieak  of  theae  other  methods  without  be- 
coming eloquent  in  his  admiration  of  them. 
They  are  left  unmentioned,  then,  not  be- 
cause I  do  not  appreciate  them,  but  because 
they  do  not  fall  within  the  seope  aarigned 
to  this  diaenadon. 

My  pnrpoae  will  have  been  aerred  if  I 
have  tended  to  produce  in  your  minds  a 
keener  appreciation  of  the  jWace  of  mathe- 
matics in  the  development  of  scientific 
thought;  and  partieiihrly  if  I  have  in* 
dnoed  in  you  a  eoneeption  and  feeling  of 
the  consecration  with  which  ehoiee  mathe- 
matical spirits  devote  their  energies  to 
penetrating  into  tlie  unknown  regions  of 
their  own  creations  and  to  opening  up 
laiger  arena  of  the  enonnonaly  expanding 
field  of  matfaematioa  wluefa  haa  grown  more 
in  the  present  generation  perhaps  than  in 
any  other  in  the  history  of  the  world. 


SCIENTIFIC  EVENTS 
THE  GAUTHIOT  MEMORIAXf 

Sr.  Bobbrt  GAirrmoT,  directeor  d'dtadee 
■4joint  in  the  Eeole  dee  Bautet  Etndes,  one 


of  Ihe  matt  brilliant  Oriaital  sdiolars  of  oar 
time,  died  in  Pane  on  Beptsxahear  11,  1919,  at 

the  a>fi"  of  forty,  from  the  efFcct*!  of  a  wound 
received  m  captain  of  infantry  while  gallantly 
loading  his  company  to  a  grand  attacL 
Ganthiot  was  a  leal  geiiivi»  and  haa  made 
lasting  contributions  to  Iranian  and  luilt- 
European  philnlopT,  playinp  a  prominent  part 
in  the  recuut  movcuieut  of  opeuiug  up  the  bi>i- 
toty  of  Oentral  Asia.  To  his  uigenmty  and 
acumen  is  due  the  complete  decipherment  of 
tlie  Sogtlian,  an  Iranian  lanprua^  preferred 
iu  ancient  manuBcripts  which  some  years  ago 
were  uiaeovcreii  ui  x  uikbshui.  ne  conaQewu 
two  highly  stieeeiaful  espediti  '  into  the 
Pamir  for  linguistic  exploration.  Hardly  had 
he  reached  the  Pamir  for  the  second  time  in 
July,  191^  when  newa  d  tiie  ontineak  of  the 
war  determined  him  to  return  to  FranOB  aad 
to  take  hir;  ]jlaec  in  the  defcni^e  of  hi?  eonn- 
try,  distinguishing  himself  by  his  bravery 
and  Teodving  the  croix  de  guerre. 

The  loss  caused  to  science  by  his  prematnre 
and  tragical  death  is  irreparahlo.  He  hn*  left 
in  straiteiitKi  cireumstauces  a  widow  and  four 
daogblers,  the  youngest  being  three  yean  of 
age.  A  committee  has  been  organized  for  the 
purpose  of  rai.^inp  a  Gauthiot  "Memorial  Fund 
in  commemoration  of  the  groat  scholar,  this 
fund  to  be  utilised  for  the  mawitenaTioe  of  his 
destitute  family  and  for  the  pioblication  of  a 
Gauthiot  Memorial  Volume.  Any  further  in- 
formation, if  desired,  will  be  gladly  given  by 
the  secretary.  Contributions  which  will  be 
gratefully  acknowledged  may  be  sent  to  some 
member  of  the  American  committee,  or  if 
ferred,  directly  by  draft  on  Paris  to  Professor 
A.  Nfeillet  (65  rue  d'Alfsia,  Paris  XTV, 
France),  treasurer  of  the  French  Board  of 
TroBteea  for  the  Gauthiot  Hcmorisl  Fond. 

The  American  eoonnittee  eonnsts  of: 

Haxtin  A.  Byeraon,  134  South  La  Sills  Ofasst,  CU- 

cago — Honorary  President. 
A.  V.  Williams  Jacksoa,  proffer  o£  Iraaiaa  sod 

Saadorlt,  OolmnUa  UaiTsnlly,  JXtm  To^ 
James  IT.  Tlreasted,  professor  of  EKTptology  SOd 

Oriental  History,  Unlvetsity  of  CMcago. 
WsMer  B.  Gark,  profaosor  of  Saaskttt,  Uaheni^ 

ot  CUssgQit 
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&  Liofv,  «iii«t«  «f  ulkropologj,  FiM  Ifwmni 

AWAMM  BT  THB  VBANKLXN  IMSTRim 

Thb  FraaUin  Lutitot^  •etiag  throngh  its 

Committee  on  Science  and  the  Arts,  has  re- 
cently awarded  medals  to  the  authors  of  espe- 
cially meritorious  papers  that  appear^  in  the 
Autitvte^  Jounui  dwiog  ilw  jenr  1916.  In 
tnaklng  these  awards,  the  oommittoe  ftdiq;tted 
the  following  resolutions: 

That  the  Homrd  N.  Potts  liedal  be  awarded  to 
Vnftmn  JJMt  PaUgren  for  Us  paper  entitled, 
"The  Prodiwtioa  of  Light  bjr  Animala, "  appear- 
ing ia  varioos  teoes  of  the  1915  and  1916  Jow- 
Ml  of  Ths  Franklin  Institnte,  forming  an  original 
ttnd  Minprehensive  treatise  of  an  atreBdlf  inr 
terpstinp  and  important  siit>j(»rt. 

That  the  Edward  Lougstreth  Medal  of  Merit  be 
•warded  to  Mr.  George  A.  Bankin  for  his  paper  en- 
titled '"'Portland  Cement,"  appenring  in  the  June, 
1916,  issue  of  the  Journal  of  The  Franklin  lasti- 
tQt«,  a  Ughty  Important  ooatribation  to  the  ihiMry 
of  cement  chemistry. 

That  Edward  Longatreth  Medals  of  Merit  be 
•waxded  to  Proffor  A.  B.  KoniMillj,  Meww.  T.  H. 
Aehard  and  A.  S.  D;uia,  for  tholr  joint  pajter  en- 
titled "Experimental  Keeearches  on  the  Skin  £f- 
fiMst  In  Btad  Raib,"  appearing  in  fhe  Angnst,  1916, 
issue  of  the  Journal  of  The  Franklin  Tnstitiite,  con- 
taining new  and  valuable  ox|>erimental  data,  here- 
t0fte«  miMnSUtito  to  tbo  de^i^ners  of  tiBok  totani 
^sterna. 

That  the  Edward  Longstreth  Medal  of  Merit  be 
awarded  to  Mr.  John  D.  Ball  for  his  paper  entitled, 
"Investigation  of  Magnetic  Laws  for  Stetd  and 
Other  Material-^, "  appearing  in  tlie  April,  1916, 
issue  of  tlio  Journal  of  The  Franklin  Iiutitate,  con- 
taining new  and  valoahlB  information  relating  to 
the  magnetic  properties  of  mnteriala  used  in  tho 
magnetic  circuits  of  electrical  machinery. 

Tkat  Hie  Bdtiasd  Iion«rti«tk  Modal  of  Merit  ba 
awarded  to  Professor  Dayton  C.  Miller,  for 
paper  entitled  "A  32-£laneat  Harmonic  Bynthe- 
riaar,"  appearing  In  tho  Janiaify,  1916,  iato^  and 
his  paper  entitled,  "The  Henrici  Harmonic  An- 
a^ier  and  Device  for  eztsmding  and  facilitating 
tts  TTie,"  appearing  ia  tho  September,  1916,  iame 
of  the  Journal  of  The  Franklin  Institute,  a  compre> 
bonsive  and  lucid  discoaaiiOB  of  harmonio  qrathaiia 
and  analysis,  together  wflli  descriptions  of  par- 
fected  apparatus  for  synthesizing  and  analyzing 
functions  of  one  Tariahlo  expresgibls  by  Fourier  1i 
aqoation. 


Tin  AMsncAii  cntAiitc  tocmr  awd 

MILITARY  PREPAREDNESS 

The  American  Ceramic  Society  at  its  an- 
nual meeting  held  in  New  York,  March  6 
to  %,  antliorifled  the  tomation  of  a  Oommittaft 
oil  Military  and  Economic  Preparedness, 
which  has  now  been  orgranized  and  has  bejrun 
its  activity.  The  committee  has  offered  its 
aerrioea  to  the  'National  Defense  Ooonoil  and 
i3b»  National  Research  Council. 

This  society  devotes  itself  to  the  study  of 
the  chemistry  and  engineering  of  the  silicate 
indnrtvieab  ambradng  the  atMrafactDte  of  olay 
produota^  i^eM,  cementa  and  other  cognate 
lines  like  the  manufacture  of  abrasive  wheels, 
the  enameling  of  metals,  etc  It  does  not  deal 
with  tiie  attiatio  or  biatorieal  phaaea  aa  tiie 
name  alone  might  lead  one  to  infer.  In  ita 
membership  it  has  many  of  the  letidinp  fpp- 
cialists  in  the  country,  all  of  whom  are  eager 
to  aerfe  the  oomttry  in  thia  «ri«ia.  A  eenana 
has  been  taken  of  the  roeinbenhip  with  a  view 
to  showinp  tho  imrnber  of  firrns  and  specialists 
available  in  each  subdivision  of  the  field, 
which  hnve  military  signiioanee. 

Up  to  the  present  tune  eig^it  divi>ioiis  Iiave 
been  created  which  ernhmee  in  their  member- 
ship leading  manufacturers  and  technical 
men.  The  personnel  of  the  committee  is  aa 
foUows: 

Edwnid  Ortoo,  Jr.,  eWimani  <Mdo  Btata  Uniwr- 

oity,  Columbus,  O. 
A.  V.   Bleininger,  vice-chairman,  Bureau  of 

Standards,  Pittsburgh,  Pa. 
Dirisions  and  ehairuiea  of  t>ub-con)initte<^ : 

Abrasives:  B.  C.  Purdy,  Nurtou  Goiupwiy,  Wor- 

eester,  Mass. 
Chemical  Btoo*  Ware:  B.  H.  Miaton,  Matnehea, 

N.  J. 

Enameled  Inm  and  8tad:  B.  D.  Laadram,  Bar* 

ahaw,  Fuller  &  Coodwin  Co.,  Cleveland,  O. 
Qhua  for  Optical  Purposes:  C.  H.  Kerr,  Ameri- 

eaa  Optical  Co.,  Boothbridgei  ISam. 
Hydraulic  Cements:   P.  TT.  Bata^  Buaatt  of 

Standards,  Pittsburgh,  Pa. 
Potsddn,  for  Eloetrieal  Parpoeoo,  Spaik  Fhiga, 

etc:  L.  E.  Barringer,  Gaaaral  Uaotrie  Oo^ 

Bebeaeetady,  N.  Y. 
Raw  Materials  tat  tho  Oenunie  Didaatriflat  A.  S. 

Watts,  Ohio  State  Uaiversity,  Colimibus,  O. 
iCefractories:  A.  V.  Bleiningar,  Bnnan  of  Stand* 

ards,  Pittsbtirgh,  Pa. 
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WAIBZNOVON  OFFiCF.s  OF  THE  NATXOItAL 

KESEARCH  COUNCIL 

lit  Tiew  of  the  present  crisis,  and  at  the  re- 
qnert  of  the  OoumiI  of  KatkMul  Dafena^  tiw 

Research  Council  has  entered  into  close  rela- 
tions with  tlic  Defense  Council,  acting  as  a 
department  of  the  latter.  It  is,  in  this  capac- 
ity, ohaigvd  with  tiw  OKBsniaitioa  of  teienttio 
research  so  as  most  effectively  to  contribute 
to  national  defense  dirfH-tly,  and  te  the  f^up- 
port  and  development  of  those  industries  af- 
fected bj  tiie  war.  The  orisiiuil  ofgeniation 
of  the  HetearA  Oouncil,  designed  primarily 
for  peace  conditions,  took  the  form  of  a  num- 
ber of  subject  committees,  but  this  has  been 
augmented  hy  the  eddition  of  eefond  qpedal 
problem  committees,  the  number  of  ivhioh  wXL 
be  increased  as  the  necessity  arises. 

In  order  to  carry  out  this  scheme  of  coopera- 
tion the  ReMareh  Oonnoil  and  aennl  of  iti 
raboommittees  huve  secured  offieea  in  the 
Munscy  Buildinp,  Wa.-liinpton,  D.  C,  where 
also  are  the  headquarters  of  the  Defense  Coun- 
cil. TheReseardiOoiuitnlaaawhoIeisteiae' 
sen  ted  by  it.H  chairman,  Dr.  Geoxge  S.  Hak^ 
and  by  Dr.  R.  A.  Milliksn,  the  vice-chairman, 
charged  with  the  correlation  of  research  prob- 
lems in  gmevaL  The  waA  has  alKady  grown 
to  such  dimensions  that  Dr.  0.  E.  Mendenhall 
has  been  granted  leave  from  the  University 
of  Wisconsin  and  has  come  to  Weshington  to 
be  associated  with  it. 

The  suboommittees  are  reprosented  in  Wash- 
ington  as  follows: 

Military:  Dr.  C.  D.  Waloott,  phairman,  Ihr.  S.  \V. 
Stratton,  secretary,  and  other  membera  repre- 
senting varioos  departments  of  the  government. 

Physics:  Dr.  R.  A.  MillOtan,  Dr.  C.  E.  Mendenhall. 

Qieiiustiy:  Dr.  Karston  T.  Bogert,  Dr.  A.  A. 

Medicine  «n<l  TTjgieTie :  T»r.  Victor  <X  Taogfaaa. 

En^neeriiifj:  Dr.  W.  F.  Durand. 

As  rapidly  as  possible  these  representatives 
ate  getting  into  toodh  with  defenae  leaeaidi 
proUems  through  the  military  branches  of  the 
governtnent,  in  which  matter  the  military 
committee  through  its  secretary  plays  an  im- 
povtant  part,  and  at  the  same  time  twinging 
theae  FVoUems  Vi  tlie  attention  of  the  Teaeazdi 
men  and  ovgauuEations.   liie  lepraaentatiToa 


in  Waahiagton  will,  anong  odier  tiiingi^  aet 

as  a  central  clearing  house  for  the  reception 
of  problems  from  the  fjovcmment,  and  their 
proper  distribution;  will  sift,  distribute  and 
follow  np  soggestiona  of  a  eeientifie  or  engi- 
Tie<>ring  nature  received  from  any  source,  indi- 
viduals or  fTTOTips;  and  will  keep  those  who 
are  working  on  specific  problems  informed  as 
to  the  ptogroae  being  made  by  others  wori^ 
ing  along  the  same  lines.  It  is  the  desire 
of  tlio  Research  Council  to  do  an>'thirp 
possible  to  stimulate  scientific  activity  and 
aid  in  any  poeaibile  way  itt  dizeetion  and  eon- 
oentration  upon  the  most  vital  and  inunediate 
problems.  As  one  further  means  to  thi-  fiH, 
it  will  shortly  have  available  for  limited  di^ 
tribttthm  to  inveatigaton  especially  eoncenejL 
brief  Btatementa  of  the  yarions  ptobkraa,  and 
some  account  of  the  conditions  under  which 
these  problems  develop.  The  attention  of  re- 
search men  should,  however,  be  given  not  only 
to  the  Bolntton  of  anggeated  problema  and  the 
developaient  of  anggested  methoda,  buti  obn* 
ously,  al^o  to  the  unearthing  of  new  problejnl^ 
which  may  bo  tlieir  mo*<t  valuable  service. 

The  National  liesearch  Council  may  be  ad- 
dreeacd  at  tiie  ICnaaey  Bmidii««  Waahington, 
D.  a 


MIBNTIPIC  M0TB8  AND  NBW8 

Ds.  Abvold  Haocc,  of  the  U.  S.  Oeologiad 

Survey,  distinguished  for  his  work  on  the  geol- 
opy  of  the  Yello\r.*tnne  National  Park  and  the 
Kocky  Mouutaius,  died  at  Washington  ou  May 
18  in  hia  aeventy-eeventk  year. 

Iir  tiie  laat  iaane  of  SoDDiai  it  ahoold  ham 
been  atated  that  Professor  A.  A.  Michelson,  of 

the  University  of  Chicapro,  had  heen  elected 
vioo-prcsident  of  the  National  Academy  of  Sd- 
anoaa  to  fill  llie  Tacan<7  eanaed  by  Dr.  Val> 
oott^a  deetion  to  tiie  praddeney. 

Dr.  D,  T.  MaoDouoal,  direotiir  of  the  Beoeit 
Laboratory,  Carnegie  Tn.'^litution  of  Wanbing- 
ton,  Tucson,  Arizona,  has  been  elected  presi- 
dent for  the  ensning  year  of  tiie  Paeifie  IXvi* 
ttooi  of  the  Auu  rican  Aaaociation  for  the  Ad- 
Taneement  of  Science. 
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Dr.  Colin*  G.  Fi.vk,  m  chni^c  of  the  research 
laboratory  at  the  Edisou  Lamp  Works,  Harri- 
son, was  elected  president  of  the  American 
SleefeiodiMBieal  Sodety  st  its  zeoeot  Bebrolt 
mnoring. 

At  its  meeting  of  May  9,  the  American  Acad- 
emy of  Arts  and  Sciences  on  the  recommpiula- 
tion  of  the  Rumford  Committee  voted  that  the 
Rnnxfoord  Pnoium  be  avaided  to  PrafaaBov 
Penj  ^»  Bridcaiaii,  of  ths  Jtttemm  TbsdeBl 
Laboratory,  for  his  "  Thermodynamical  Be- 
searches  at  E.vtremely  High  Prefisures.** 

The  Academy-  of  Sciences  at  Berlin  has  pr(v 
sented  the  Helmholtz  medal  to  Profeaaor  K. 
TOB  Bntwigp  ol  tin  Unxrerrity  of  Itunioii,  for 
Ids  embryological  researehaa 

The  Medical  Society  of  London  has  awarded 
the  Fothergrilliau  Medal  for  1917  to  Sir  Leon- 
ard Rogers,  of  the  Medical  Collide,  Calcutta, 
in  consideratioii  of  bia  wcnk  on  djmatmwB, 
tiieir  diffemtiatioik  and  treatment 

Dr.  Abraham  .Taoobi  -wtis  irfven  a  dinner  on 
May  6  on  the  ooca&ion  of  his  eighty-seventh 
birthday  by  a  group  of  Netv  York  physicians, 
moat  of  whom  bad  been  bia  assistants. 

A  DINNER  was  given  on  May  5  in  tlie  TInvi  r- 
ford  Collepe  dinin^r-hall  in  honor  of  1 'r. 
Henry  S.  Pratt,  professor  of  biology,  who  has 
been  for  over  nz  moafhs  one  of  tibe  diitriet 
aopmntandenta  of  food  diatribation  in  nortb- 
em  France. 

Dr.  Marston  T.  BonnnT,  professor  of  org:nnic 
chemistry  at  Columbia  University,  has  been 
given  leare  of  absence  to  nndertake  ^eeial 
chemical  research  at  the  reqveat  of  the  Na- 
tional Beeearch  Council. 

Professor  William  D.  Enxis,  since  lfM>7 
head  of  the  department  of  mechanical  engi- 
neering in  tiie  Polyteebnio  Inatitote  of  Bsoole- 
lyn,  has  been  appointed  m$jor  in  tbe  ordnance 
section.  Officers'  BesMve  Corps. 

In  .^cconnAycK  with  the  request  of  the  Na- 
tional Kesearch  Council,  the  facul^  of  Wee- 
leifan  Univenitgr  bave  appointed  tbe  folkwing 
local  committee,  consisting  of  one  representa- 
tive of  each  of  the  scientific  departments  of  the 
institution  with  the  president,  William  Arnold 


Shanldin,  er-officto:  Professors  "Walter  O. 
Cady,  pliysics,  chairman;  William  North  Hice, 
geology;  liaymond  Dodge,  psychology;  Fred- 
erick Skxnmi,  aatronomy;  Leroy  A.  Howland, 
mathwnaltca;  Uooee  L.  Oroail«Br»  fliiemiatiy* 

Amono  the  committees  working  under  the 
general  dire<-tion  of  the  Pacific  Coast  Research 
Committee  of  the  Pacihc  Division  of  the  Amer- 
iean  Aaaoeiation  for  tbe  AdTancement  of  Sei- 
ence,  of  which  Dr.  John  0.  ICeiriam,  of  the 
Universitj"  of  California,  is  chairman,  is  a  com- 
mittee  on  ]u>ological  investigations  on  animal 
food  anpply,  eompoeed  of  the  fblloiring:  Dr* 
Barton  Warren  Evermann,  director  of  tbe  Mu- 
seum of  the  California  Academy  of  Sciences, 
chairman ;  Dr.  Charles  A.  Kofoid,  of  the  Uui- 
-mniij  of  Oalifbnua;  Dr.  Wm.  B.  Bitter  and 
Mr.  W.  C.  Crandall,  of  the  Serippa  LiBtitittion 
for  Biological  Research ;  Professors  F.  M.  Mc- 
Farlaud,  Jno.  O.  Snyder  and  £.  C.  Starks,  of 
Stanford  Untvereity,  and  Ifr.  K.  B.  Soofleld 
and  Dr.  Harold  C.  Bryant,  of  the  OaUfomin 
Fish  and  Game  Conunission.  This  committee 
is  now  active  in  making  a  survey  of  the  native 
animal  food  snpply  (fishes,  molhtaks,  emeta- 
ceans,  niainmul.'^,  etc.)  of  the  state,  for  the  pur- 
pose of  determining  the  available  supply  and  of 
devising  ways  and  means  for  its  increase. 

Dr.  Sahuel  £.  Chiu,  a  recent  graduate  of 
tbe  Western  Beeerre  Medical  Sdiool,  is  noir 
director  of  the  department  of  dermatology, 
ophthalmology  and  Wassermann  Laboratory 
of  the  Eden  Dispensary,  Shanghai,  China, 
and  reports  lie  is  organizing  a  modem  boa- 
pital  m  Shanghai  widi  nmrnng  and  medical 
adioolB. 

Mr.  F.  M.  Anderson,  for  many  years 
curator  of  invertebrate  paleontology  in  the 
California  Academy  of  Sciences,  has  resigned 
tiiat  position  in  order  to  devote  bia  time  to 

special  work  for  the  Southern  Pacific  Com- 
pany, and  Dr.  Roy  E.  Dickerson,  who  has 
been  aeisistatit  curator  since  1914,  has  been  ap- 
pointed curator. 

Mb.  W.  p.  TBMaatt  plant  pefhokgiat^  of 

Macdonald  College,  has  been  appointed  to  in- 
vestigate the  problem  of  grain  rust  on  tiie 
prairie  provinces  of  Western  Canada. 
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Dr,  O.  L.  Fassic,  in  clmrere  of  the  TJ.  8. 
weather  bureau  •tatiou  at  Baltimore,  baa  goue 
to  Saa  Jiisn  on  a  qiooul  miarion  to  oKtend  nd 
TCOiginue  linb  ^reftthflr  Inuwu  ecrv'  ia  the 
West  TndiM.  In  the  Vii^in  IsIaucU  a  station 
IB  to  be  eetabUahed,  two  stations  are  to  be 
started  in  Haiti  and  ott»  at  Poailo  Plata, 
Santo  Domingo.  The  station  in  San  Juan 
will  probably  be  drsijinutwl  a«  the  statun  ID 
charpre  of  the  Wc^t  IndiM  Serrice. 

At  the  annual  meeting  of  the  Boston  Society 
«f  Katnnl  Hiatoiy  on  Hay  9,  ilia  following 
oflloen  w«0O  el^;ted:  President,  Edward  8. 
Hone;  Vic^-prfsidents,  Nathatiii-l  T,  Kidder, 
William  F.  Whitney,  Charle6  x.  Batchdder; 
SeereUtry,  Glover  K.  ADan;  Tnaturtr,  Wil- 
liam  A.  Jeffries;  Councillor  for  qm  ywr, 
George  H.  Parker;  CounciEors  for  thre"  yars, 
Thomas  Barbour,  Heury  B.  Bigelow,  John  W. 
Faitow,  8.  Pnaeott  Pay,  Bobert  T.  Jaokaon, 
John  E.  Thayer,  Charles  W.  Townsend,  Wil- 
liam P.  Wharton.  In  ndditimi  to  the  annual 
reports  of  the  officers,  the  award  of  the 
Walker  Prina  in  Natural  History  waa  mada 
The  first  prize  of  $100  was  given  tO  Alfred  C. 
Redfield,  of  Cambridg»\  f<>r  his  essay  on  "  The 
Physiology  of  the  Melanophores  of  the  Horned 
Toad";  aeeond  price  of  $60  waa  awarded 
Adalbert  L.  Leathers,  of  Olivet  College,  for  his 
essay  on  "  An  Ecological  Study  of  thi-  Cbim- 
uomids  and  Orphnephilida;,  with  special  rc£- 
erenea  to  tfwir  Feedi^  BaUta." 

At  the  meeting  of  the  New  York  aeetion  of 
the  American  Chemical  Society  held  in  Rum- 
ford  Hall  on  May  11,  the  program  consi-tt'd 
of  a  symposixmi  on  "  Chemical  Education  and 
ItB  Belation  to  tiie  Fkofeerion.'*  Theapeakem 
were  Kaymond  F.  Bacon,  director,  Mellon 
Institute,  "The  Professional  Status  of  the 
Chemist,"  and  Herbert  B.  Moody,  professor, 
Oollflse  of  the  Oily  of  New  Yovl^  <*The  OaU 
for  the  Ohemirt.'' 

At  the  meeting  of  the  ncn^'nii-bic  Society 
of  Chicnpn  on  May  11,  Dr.  Heury  C.  Cowles 
lectured  on  The  Trees  of  California,  a 
Riddle  of  Forest  Geography.*' 

The  foil lulit ion  stone  of  the  Oamiiehad. 

Hospital  fur  Tropicnl  Dieonsrs  laid  a  year 
ago.  We  loam  from  The  British  Medical  J  our- 


nal  that  during  the  last  year  the  hospital  has 
been  nearly  comj^eted,  the  donationsy  amount- 
ing to  £5,000,  for  the  euuaU'ueUon  of  the  top 

story  having  been  provided  by  the  Calcutta 
firms  belonging  to  the  Benj?al  Chamber  of 
Commeroe.  The  total  subscriptions  to  the  ot- 
dowment  fund  have  risen  from  £90,000  to  £40,- 
000,  which  will  allow  of  the  completion  and 
partial  endowmpnt  of  the  lio^pital,  and,  in  ad- 
dition, aimiial  subscriptions  of  over  £5,000  for 
researdi,  oontrilnited  by  the  great  indnstvles  of 
Bengal  and  Assam,  wiU  be  available  when  the 
s<-hool  can  be  opened — ix>s?iHy  in  Ootnl-jer, 
1V18.  Meanwhile,  plans  are  under  considera- 
tion for  the  addition  of  80  ft,  to  the  height 
of  three  storie.''.  to  the  north  wing  cf  the  lab- 
oratory. This  will  accoininodatc  an  nnt-patinit 
dq>artment  and  di^ieoaaiy  on  tl^  ground  tloor. 
and  hygiene  laboratories  for  practical  and 
thaoietical  teaching  for  the  university  di- 
plomas in  pnblio  health.  A  full  cour'^e  for  thU 
diploma  has  not  yet  been  provided  in  ludia, 
although  instruction  in  the  prevention  of  trop- 
ieal  di^Bes»  whidi  axe  the  most  impqrtant 
from  the  public  point  of  view  in  India,  can 
obviously  best  be  imparte  d  in  suoh  laboratories 
as  that  provided  iu  ihu  Calcutta  School  of 
Tnqpieal  Medicine.  On  the  third  floor  there 
will  bo  space  for  further  research  laboratories, 
which  will  soon  be  required  on  account  of  the 
success  of  the  eudowmeut  fund  in  providing 
severslxeseaxeh  workers  in  addition  to  thegov^ 
enuent  staff  of  the  school.  Omitting  the  cost 
nf  th(^  biological  laboratory  of  the  Medical  Col- 
leiJTiN  which  has  been  included  iu  the  new  build- 
ing for  sdministratiTe  oonvcniencc,  the  Cal- 
<nitto  aebool  possossss  in  its  laboratary*  hospital 
and  endowments,  i)roperty  of  tiie  value  of  £90,- 
000  of  \vhich  £4().0(M)  has  been  provided  by  the 
govcriiinent  of  India  on  the  advice  of  Sir  Par- 
dey  Lukis,  Direotor^ieiMtal  of  the  Indian 
Medical  fiwvicsb  and  an  eqnal  aom  rmasd  by 
the  endowment  fund,  of  which  Sir  Leonard 
R*>ger9  is  the  honorary  secretary.  The  remain- 
ing £10,000  has  been  found  by  the  Bengal  gov- 
ernment, whose  flnanose  have  been  severely 
handicapped  by  the  war.  It  is  hoped  that  die 
B»»n!rnl  government  will  bo  able  to  contribute 
some  substantial  help  towards  the  hygieoa  «ac- 
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tension  before  very  lonpr,  to  enable  it  to  be 
opened  with  the  rest  of  the  building  after  the 
mat.  This  irill  eompkto  tiie  1a]xmtoiri«8  m  st 
present  proposed,  although  the  foimdntlond 
have  been  designed  to  allow  a  fourth  story  to 
be  added  at  a  later  date,  a  wide  view  having 
be«a  tdten  ol  th«  i«fca>e  potnliUitiai  of  tiie  lik* 
ititlitioii* 

UNIVERSITY  AND  EDUCATIONAL 
NKW8 

Stanlxy  Coulter  Hall,  the  new  biology 
building'  at  Purdue  University,  erect«»d  fit  a 
cost  of  over  $100,000,  will  be  dedicated  on  Alaj 
17.  ThkbuiliiiagliaBbMa  luunedinliotior  ^ 
IDttn  Oovlter  in  recognition  of  his  thirty 
yf^Td  of  scientific  work  in  the  university.  The 
dedication  will  be  held  in  connection  with  the 
wpiiog  nMfltusg  of  tlw  XndiuMi  Acadenty  of 
Science  at  Lafayette.  Professor  Wm.  T. 
Sedjrwick,  tlie  Massaeliusetta  Institute  of 
Technology;  Dr.  H.  0.  Cowles,  the  Univeraity 
of  Olucago;  Dr.  Oarl  Eigemnann,  XndiaiiA 
Univeraity;  President  W.  J.  Moenkhaus,  of 
the  Academy:  and  J.  S.  Wri^'lit.  Eoq^  of  the 
alumni,  will  be  the  chief  si>eakers. 

Wbstern  Ukiteiisity  receives  $20,000  by  the 
win  Off  the  ]*to  WOliam  H.  Bimoin,  a  trustee 

of  tiM  IDStitvtiOiB* 

The  late  "William  H.  Burrows,  president  of 
the  Middletown  National  Bank,  has  be- 
queathed $20,000  to  Wcaleyau  University,  of 
wbioh  ho  -was  a  tmatee. 

Br  recent  action  of  tlie  Imard  of  trustee;)  of 
tlic  UniviT-!ty  of  Chicago,  the  president  r,{  the 
university,  on  recommeudation  of  the  head  of 
a  department,  tHU  welcome  doctors  of  i»1iilo0> 
opby  of  the  University  of  Chicago  and  otber 
universities  as  guest«  nf  the  university,  -vrith 
the  privilege  of  attending  seminars  and  of 
carrying  on  research  in  the  laboratories  and  li- 
braries. Tbete  will  be  no  eharge  except  for 
laboratory  supplier  and  n  nominal  laboratoiy 
fee  where  laboratory  work  is  done. 

Xex^io)  Stanford  JuiiioR  Unitebsitt  Schooi. 
or  Mmmmxm  has  adopted  the  quarter  system,  to 
besin  on  October  1,  1917.  By  the  adoption  of 
thi"  fsy^^tem  the  sdiDol  hfi^  n  eontimioiis  session, 
any  three  quarters  constituting  a  college  y^r. 


The  quarter  system  has  been  in  effect  at  the 
Kush  Medioal  College,  Chicago,  since  1899. 

"Nbmm  JL  LuaHTON,  Ph.D.  (Chicago,  '16), 
has  been  eleeted  to  the  Washington  Geoilogios] 
Survey  for  next  year  and  to  an  assistant  pro- 
fessorship in  geolopj'  at  the  University  of 
Washington,  Seattle  tu  take  effect  on  Septem- 
ber 1,  ms,  I»r.  Leigbtcm  nbslitiitad  at  fhe 
University  of  Washington  dotinig  the  year 
iyi5-if>. 

Pbofessor  Frederick  B.  Looms,  of  Aiuher^n 
OoUege,  has  bem  appointed  professor  of  geol- 
ntry  to  succ^  Jhofessor  B.  K.  Enunoo,  who 
is  retiring  from  active  work. 

Dr.  Wiluak  G.  MacCalujm,  professor  of 
pathol(^  at  Columbia  University,  has  resigned 
to  aeoept  the  ebair  of  paffaokgy  and  baeteriol- 
Ogy  at  tiie  Johns  Hopkins  University  and  Dr. 
Adrian  V.  S.  Lambert,  associate  prof.-^sor  of 
suigei^,  has  been  designated  to  serve  as  acting 
head  of  the  department^  Yacant  liy  the  resigna- 
tion of  Dr>  George  £>  Brewer. 


DISCUSSION  AND  CORRESPONDENCE 

WHKU  DO  PITCHnrLIArgl»  AgH  TRBBS 
OBOWf 

At  the  New  Orleans  meeting  of  the  seien- 
tific  societies,  in  1905, 1  reported  the  discovery 
of  a  giwup  of  pitoher-lesfed  ash  ti'oes  (^^w^ 
MM  americana)  near  the  Station  for  Experi> 
mental  Evolution,  Cold  Spring  HnrUor,  Lon^ 
Island.^  These  trees  had  one  or  more  leaflets 
of  nearly  ever^  Isaf— espeoially  the  tenninal 
leaflets— formed  into  aaeidia  or  so<called 

"  pi  tellers" 

This  group  of  pitchar*leafed  trees  occupies 
a  definitely  ouoiuuaoribed  ueey  snrrounded 
on  all  sides  by  trees  wilii  only  nennal  flat  leaf- 
let", and  I  supposed,  until  a  few  months  nprt, 
that  the  pitcher-bearing  trees  were  limited  to 
this  einglo  small  area,  end  the  inferenoe 
seemed  justified  that  they  bad  originated  on 
thl^  nrcft  by  n  comparatively  recent  mutation. 

Two  new  localities  for  this  peculiar  form 
were  discovered  last  fall  in  western  Fennsyl- 
▼enia  by  Professor  Oharlea  W.  Falnier,  of  the 
Westtown  Sehool,  Westtown,  Pennsylvania, 
and  by  a  friend  of  his  to  whom  ho  explained 

1  See  SOUNOS,  N.  Q,,  23:  201,  Febmary,  1906. 
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the  sitrmtion.  Tlicse  discoveries  indicate  that 
the  pitcher-leafed  type  may  be  an  older  form 
flum  I  huA  mppoted,  and  lluit  it  may  "ban  m 
rafliflr  wide  distribution.  As  the  peooUar 
form  of  tlie  leaflets  is  readily  obfiervcd,  ejspe- 
cially  on  the  yoimg  trees,  the  fact  that  the 
ooonrraice  of  pitchers  in  ibis  specie  has 
never  been  paUialMd  eaoeiii  myself,  and 
in  rclnfioH  to  the  tree-^  at  Cold  Spring  HarLor, 
would  seem  to  indicate  that  this  form  prob- 
ably does  not  occur  in  any  considerable  abun- 
donoe  over  cortanri'rs  anas. 

In  order  to  worlt  out  their  iirobaMo  evolu- 
tionary history,  it  i°  recessarj-  to  have  more 
complete  information  regarding  the  pres^iut 
dJfltribution  of  Umbo  pittelMr4ea&d  Mih  trcco- 
The  readcdr  is  requested  to  assist  in  securing 
this  information  during  the  presmit  sriring 
and  suimuer,  by  carefully  examining  aii  many 
jWBOtg  «sh  treei  w  maj  be  MoeMible  to  bin, 
and  raportiag  the  result  to  the  undersigned, 
giving  approximately  the  extent  of  area 
ooT«ed  by  the  observations,  and  the  number 
of  nonnof  ash  tfees  obaorved,  as  mQ  as  the 
mmiber  of  pitcher-leafbd  tieea— if  any  of  the 
latter  sliould  he  dis^'OTPred.  A  report  is  just 
as  desirable  in  case  only  normal  trees  are 
found  as  if  pi  Ushered  specimens  are  found. 
AH  eonmnmieatioas  dundd  be  addreaaed  to 

Gmu  H.  Shull 

60  JeitersoN  Roao, 
Fbimcbton,  N.  J. 

-EEEP  YOUR  SYB  ON  THB  BALL" 

ETmK\Ti.T  my  last  letter  to  Science'  was  not 
very  clear  and  convincing,  for  H.r.  Patterson' 
in  a  Teoent  nmidwr  invati  en  maikinff  the  in- 
ertia-reactiuii  of  an  aeoderated  body  act  upon 
the  body  itself  and  thus  oppose  the  aceeleratinp 
force.  To  him  the  term  *'  unbalanced  force" 
meona  force  oppo9«d  only  by  inertkt-rwe- 
Hon." 

In  avoiding  confusion  as  to  the  part  played 
by  this  force  of  reaction  in  any  caae,  I  have 
found  itxuefol  to  adopt  a  motto  fitemthe  royal 

f  Can  a  Body  Exert  a  Force  upon  ItseUt" 

8omitoa»Toi.  xliv.,  p.  747,  loir,. 

fWhen  Ts  a  Porce  Not  a  Force!"  Andrew  H. 
Patterson,  Bounce,  Vol.  XLV.,  p.  259,  1917. 


game  of  polf— "  Keep  your  eye  on  the  ball." 
When  a  hall  is  swung  on  the  end  of  a  cord,  the 
eentriprtal  fraee  emted  tiie  atntoihad  end 
on  iko  hall  is  unbalanced  and  produces  the 
eantripetal  acceleration  of  the  balL  There  is 
the  whole  stoiy  as  far  as  the  ball  is  conoenied. 
^le  inertia  reaotaon  of  the  ball  acts  vpem  (ho 
cord  and  thronch  the  0(nd  acts  upon  iko  hani. 
The  law  of  motion  stjxtos  that  the  rate  of 
change  of  momentum  of  any  body  is  at  each 
initant  proportional  to  the  resultant  of  all  the 
foieaa  aedng  upon  liiat  body.  In  applTing  dw 
law  to  a  given  body  A,  keep  your  ej'e  on  A  and 
consider  only  the  forces  acting  upon  .4. 
Among  these  forces,  the  inertia-reaction  of  A 
ia  never  to  be  indoded  aimae  it  ahvaya  aeli 
upon  i*imie  other  body  or  bodies. 

Mr.  Patterson  would  have  us  believe  that  in- 
(irtia-reaetiou  and  friction  are  not  full-fledged 
fbzeaa  in  the  tint^  definite  aeue  inqiitied  in 
the  laws  of  motion.  He  says  neither  Oan  ptO- 
duce  positive  aooelsration.  Let  va  aee  if  this 
is  true. 

Oeodder  the  etperinunt  in  vihidk  two 

masses,  connected  togedur  by  a  airing  and  free 
to  slide  along  a  horizontal  rod,  are  rotatt-d 
about  a  vertical  azia.  If  the  distances  from 
the  aide  an  in  the  right  tatio»  the  tnaaaca  will 
xotate  trilliottt  sliding,  the  inertiaoieaotioii  of 
each  mass  accelerating  the  other. 

Then  take  the  case  of  a  passenger  leaning 
f ofward  aa  he  otanda  on  a  alerting  train.  The 
forces  acting  e*  kim  are  his  weighty  the  up- 
ward elastic  reaction  of  the  floor  which  bal- 
ances his  weight,  and  friction.  He  is  being 
accelerated,  and  fiaetion  is  doing  it 

Even  though  some  forces  are  always  'poSSa, 
others  always  pushes,  and  others  neither,  we 
need  not  differentiate  between  them  since  each 
tends  to  prodooe  aooeleration  in  a  certain  di- 
leenon* 

Let  na  agree,  then,  that  a  body  eaa  not  exert 

a  force  upon  it.^tlf ;  that  all  force*  are  similar 
in  their  efiects;  and  that  in  applying  the  laws 
of  motioii  to  any  body,  care  Aovld  be  talsen  to 
oonaider  only  the  fbvoea  aoting  iqNni  it 

QoBDon  S.  TUMJBBt 

March  '^i,  1917 
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THE  TENTH-EXPONENT 

A  METHOD  of  expresding  huge  or  small 
^puatitMt  in  modern  jfbytaiul  and  ohemiol 
wMBoe  is  to  write  the  mnaber  oTjif— ring  the 

quantity  as  n  factor  of  some  power  of  10.  It  is 
proposed  to  change  this  notation  and  write 
the  catponeBt  of  10  at  tlie  upper  kft^iand  tide 

of  the  factor  and  call  this  exponent  The  Tenth- 
Exponent.  Tlie  base,  10,  is  omitted.  TLe  fol- 
lowing numbers  will  illustrate  this  notation: 
L8TliX10*=*l^'<^>  vninlMv  of  «l«otraiis 

in  any  atom,  il  =  At.  Wl 
1.48  X        =  "^^1.49   erg«,   average  kinetic 

energy  of  the  electrons  in  the  H  atom  at 

0'  C. 

lAY^W^iatt^'^  on/aea,  mam  cflimre  of 
the  Telocity  of  the  aloetioiia  in  tiie  H  atom 

at  0°  C. 

4.0  X 10^'  =  ^^4.0  cm./eec.,  mean  tqwire  of 
ibe  Txiodtgr  of  the  deetroaa  in  tha  H  atom 

at  8000»  C. 

t/(6.062  X  10-^)  =  I'r '0.062  cm^«  the  Tol- 
ume  required  by  any  atom, 

r  =  A  /D :  D  —  dfni  s  i  ty. 

6.062/1' X  10"  =  =  Y..0C2/e  numbes  of  atoma 
of  any  element  per  cm.* 

Turn  W.  Bub 

CHEMICAL  PUBLICATIONS 

To  THE  Editor  or  Science:  On  page  169  of 
the  current  Tolume  of  SoBMCB  (February  16, 
1917),  Z  note  that  the  table  givea  in  1914-15. 
2!)  publications  on  chemistry  from  Columbia 
University,  and  6  xinder  Columbia  University 
and  Roosevelt  Hospital.  The  work  of  these 
six  papera  was  aD  done  in  this  department, 
and  should  tborefore  have  been  included  in 
the  table.  Tliia  would  ohange  the  number  on 
page  170  for  Columbia  University  from  29  to 
35,  and  inmld  plaoe  this  department,  aa  le* 
gafda  Uie  nvmber  of  aitielea,  eighth  on  tha  Uat 
instead  of  tenth.  It  should  be  noted  also  that 
this  table  refers  only  to  publications  in  Amer- 
ican journals.  A  number  of  papers  were  pub- 
liahed  in  foieign  joaniala  from  thia  dapart- 
ment  dnrinr  the  aane  year. 

ALEXAlim  BlOfB 
DSTABXMXKT  OT  CBEXISTBT, 


QUOTATIONS 
SCIENTIFIC  AND  CLASSICAL  EDUCATION 

1r  aoietttifia  sksn  ^vho  have  not  had  the  time 
to  follow  up  Uiia  ednoational  contravene 

olosi'ly  wish  to  gTn??p  its  essential  values,  they 
can  not  do  better  tii&n  weigh  over  the  implica- 
tioBS  of  this  passage  that  foDows^  fram  an 
arti(  le  h.\  Lord  Bryoe  in  the  etinent  Fofi> 

mijhthj  Ii('vit*w: 

I  do  not  contend  that  the  study  of  the  aneieats 
Is  to  be  Imposed  on  aD,  or  evon  on  the  bulk,  of  those 

who  remain  at  school  till  eighteen,  or  on  most  of 
those  who  enter  a  university.  It  is  generally  ad- 
mitted that  at  the  universities  the  present  syston 
cnn  not  be  maintained.  Ercn  Ot  ttOM  who  enter 
Oxford  or  Camhridge,  many  have  not  the  capacity 
or  the  ta«to  to  utake  it  worth  while  for  them  to 
devoto  inucb  time  there  to  Greek  and  Latin.  The 
ml  prnctiral  problpin  for  all  our  uiiiveraltiee  is 
this:  iiow  are  we  to  lind  means  by  which  the  study, 
whtle  dropped  for  those  who  win  nerar  make  uhmIi 
of  it,  may  he  ret.iineil,  and  for  ever  tspciirely  main- 
tained, for  that  percentage  of  our  youth,  be  it  2U  or 
30  per  eent  «r  he  it  moie^  who  wOl  draw  anflblent 
mental  nourishment  and  stitiiuliis  from  the  study 
to  make^it  an  eiCective  factor  in  their  intdleetoal 
growth  and  an  onceashig  spring  of  eajojment 
throuj^b  the  rest  of  life?  This  part  of  our  youth 
has  aa  importance  for  the  nation  not  to  be  meas- 
ursd  hy  its  numbers.  It  is  on  the  bert  minds  that 
the  strength  of  a  nation  depends,  and  more  than 
half  of  these  will  find  their  proper  province  in  let- 
ters Bad  history.  It  is  by  the  best  minds  that  na- 
tions win  and  retain  leedenhip.  No  pains  can  be 
too  f^mit  that  are  spent  on  (levelopisg  soch  minds 
to  the  finest  point  of  eili(:icucy. 

We  shall  effect  a  saving  if  we  drop  tliat  stodf  of 
the  ancient  Inngiiages  in  the  case  of  thoae  1liia« 
after  a  trial,  show  no  aptitude  for  them. 

Let  the  aeiantifio  man  read  that  over  oare- 
fnUy,  and,  if  need  be^  xe-xead  it.  Let  him  note 

first  tli(^  invineible  conceit  of  the  (dassieal 
scholar  in  the  .superiority  of  his  particular 
education  to  any  other,  and  his  lirm  deter- 
mination to  Mourv  iha  pick  «f  tt«  oaesloUs 
hoys  and  the  pick  of  the  administraiive  posts 
for  the  classical  training.  Scienee  and  re- 
search are  to  have  those  rejected  as  un£t  in 
thie  aoblime  pNgteas  of  tiM  «Aeet  Biatead  of 
our  boye— I  mean  the  b<^  deetinad  lor  real 
philosophy,  living  literatures,  scienee,  and  the 
study  of  actual  social  and  political  questions 
— lATing  a  sfanightfMgwa»d>  well-planned 
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school  course,  tiuiy  an  to  be  M»d  aver  ftt 

Greek  for  j\ist  the?  most  pTPciotif  years  e<^ncfl- 
tionally,  and  our  modern  world  is  ta  havo 
the  Ittokea  &«giiUDl8.  This  okim  is  pressed 
enen  jnore  impudently  by  Mr.  Livingstone  in 
his  rrecnt  "  Deft-riHc  of  Clas-ioul  EducMtinn." 
He  ioaists  that  all  our  sons  are  to  be  muddled 
dxnit  with  by  the  teachers  of  Qreek  up  to  at 
least  the  opening  of  tiie  tnuTenitgr  sta^,  cn- 
tin-ly  in  the  interests  of  (Irtvk  scholarship. 
Professor  Keeble's  dream  of  "  sweet  reason- 
ablcn(^ "  is  a  mere  dream.  These  classieal 
pei^le  are  obsolutdy  igaomnt  of  their  own 
limitations;  they  can  imagine  no  comproiTii>e; 
thfy  moan  t^"*  ram  compiil''ory  Oronk  down 
the  throat  of  every  able  English  boy  they  can 
oateh,  and  they  mean  to  load  fhe  eealea  in 
favor  of  Greek  at  any  cost  to  science,  philos- 
ophy and  national  well-beingw— H.  O.  Wells 
in  Natwre. 


SCIENTIFIC  BOOKS 

Human  Phpmotoij!/.  By  Pebcy  G.  ShUM. 
rhikdelphia,  W.  B.  Sannders  Odlnpany» 
1910.   Pp.  405. 

The  announcement  in  the  preface, 
"pmrpoae  ia  to  present  concisely  the  accepted 

facta  with  only  a  limited  descnptinn  of  the 
experiment*  by  which  those  facts  have  been 
estahliahcd,"  gives  an  idea  of  the  scope  and 
nature  of  the  book  There  is  the  further 
qualification  that  hook.s  of  this  t*ort  are  at 
fault  if  they  do  not  make  it  plain  that  "  un- 
settled questions  confront  the  investigator  at 
ewjT  tntn." 

Little  of  historical  importance  is  mentioned, 
the  omission  hfinpr  purposeful.  It  is  an  open 
question  in  Uie  uiiud  uf  the  reviewer  whether 
the  student  should  not  have  some  knowledge 
of  the  history  of  science  as  well  as  of  wars  and 
"  low  ambition  and  the  pri.lc  of  kina^^."  If 
necessary,  low  ambition  could  be  found  in  the 
hiiloiy  of  soienoe. 

While  strongly  inclined  to  view  with  great 
<diarity  the  author's  ronfopsion  of  a  fet-liufr 
akin  to  guilt  because  he  has  not  acknowledged 
all  tiie  innminating  ideat  and  happ7  taadi- 
iag  devices  which  he  owes  to  his  oonlaB- 
porariesy  the  reviewer  ean  not  wholly  auppreas 


the  wish  tibat  such  a  feeEing  night  baoome 

lilphly  eoiitiifrious  and  assume  n  frrare  form 
aotuiig  auiiiors  of  test-books  and  the  writers 
of  papers  generally.  The  full  admowladg' 
ment  of  such  obligations  might  dim  indiTidf 
ual  hrilliance  at  time«,  hut  si'Ienpo  wonld  not 
be  the  loser  thereby-  The  author's  "  atone- 
ment might  have  be^  more  complete  if  he 
had  ineluded  tlie  works  of  Ott,  Stewart  and 
Tigerstedt  CKnsrlish  translation)  in  the  list 
of  collateral  readings  at  the  end  of  the  book. 

In  the  brief  statements  of  a  historical  na- 
ture on  pages  15  and  18,  one  finds  bnt  litde 
montion  of  the  influence  of  French  investi- 
gators in  physiology.  A  statfniont  of  Pro- 
fessor Howell  is  so  pertinent  in  this  couuec- 
Uatk  tiiat  I  ventore  to  quote  it 

Hie  sstablUhment  of  physiology  as  an  eacp&A' 

mentnl  selpncp  is  ri^nllr  attrihiitcd  to  Johanne* 
Mailer  and  his  pupUs  or  tbcir  contemporaries  wiio 
fsD  uadsr  Us  taflneaesi  But  sa  I  read  lis  Usio^, 

its  modem  oharaetnTisties,  •whothor  for  good  or  for 
evil,  owe  their  origiu  as  mueh  to  the  French  as  to 
the  Oemaa  adtool.  Johannes  MQUer  Itimsdf  was 
not  preemiiinit  n.^  an  experimenter — he  inaJo  tise 
of  anatomical  ratlier  than  phyid,ologk«l  methods; 
bnt  bis  eoBtemporary  Magsndie  wis  a  typical  nod> 
era  jiliysiolo^'ist.  and  whatever  may  have  been  the 
extent  of  bis  personal  influaaes  dniiag  life^  tlMie 
ean  be  no  qosetf <ni  tiwt  Us  msllMids  ef  weik  aad 
his  points  of  view  are  the  ooes  that  were  enliBB 
quently  adopted  in  physiiriogj. 

On  this  point,  the  reviewer  is  in  full  ugrpe- 
ment  with  HowelL  In  the  present  world  con- 
fliet  of  ideals  and  ideaa,  ernm  caeh  niaor 
considerations  as  theae  should  not  be  wholly 
lo^t  si^rht  of. 

One  departure  from  the  usual  method  of 
treatnMDt  ia  found  on  page  06.  In  the  legttid 
ci  Fig.  89  the  author  states  that  the  coordi- 
natingr  center  for  tho  reflex,  a  pnrt  of  whose 
path  is  shown,  is  left  undetermined.  Evi- 
denoe  is  accumulating  that  the  location  of  tite 
coordinating  center  ior  ft  reflex  varies  for 
dilliTcut  rdlexcs  in  the  same  Animal,  and  for 
a  reiiex  of  essentially  the  same  nature  in  dif- 
ferent species  of  animals. 

One  might  take  enooption  to  the  stafeemsnt 
on  ]Mgie  116  that  **  We  are  not  usually  aware 
of  tile  nerve  euircnts  that  airive  in  tiie  osa- 
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tral  nervous  system  from  tlie  labyrinth." 
Crum  Brown's  atatement  of  the  function  of 
the  Mnuewoolar  canals 

of  the  change  of  aai)ect  of  the  head  in  spaoa* 
Th'i^  s-tatemeiit  has  storid  the  test  of  criticism 
and  one  usually  is  aware  of  the  change  of 
aq»et  of  ihe  iMad  in  ipaMi. 

The  easy-going  huflband  and  the  nagginff 
wifft  flnrl  thtnr  cotmt'OTpnrt  in  the  vcntriflff* 
and  the  auricles  of  the  heart,  p.  257.  A  decla- 
mtioti  of  tndependeQoe  on  flw  part  of  ei Aer 
husband  or  Tentriele  leads  to  domestio 
infelicity. 

On  the  wholcj  the  book  fuHlk  its  particular 
purpose  better  than  any  otlier  wilik  which  I 
am  familiar.  Writing  such  a  book  is  a  par^ 

ticularly  difiir-ult  task,  and  the  author  has 
succeeded  better  than  most.  There  arc  many 
new  diagrams  of  unusual  cleamese. 

r.  H.  Firs 

DePARTMENT  OK  Pli VSIOI^OOT, 
OOLUMSIA  UXITZSSITT 


GOODALV8  BXPBSnfBNTS  ON  GONA. 
DBCTOMY  OF  FOWLS 

It  has  long  been  known  tlint  the  removal 
of  tlio  tt>sU>^  r)f  tli<>  mule  fowl  does  not  affect 
materially  the  complete  devdopment  of  the 
aenondary  sesnal  eharaeten  of  the  oo(^  al- 
though ft  cvitical  exam  i  not  ion  of  the  msiilts 
Ims^  been  much  m^edcfl.  Tiio  ohjitiEre  of  tha 
hen's  plumage  into  that  of  the  cock,  a  change 
that  rniftasiftnally  takes  place  in  old  age,  or 
■when  the  omj  has  heoome  diseased,  is  also 
n  matter  of  record,  but  the  evidence  fi>r  tlii.-^ 
has  been  rather  aueodotal  than  detailed. 
Both  changes  have  now  been  carefully  studied 
bf  Goodale  in  a  aeriea  of  carefully  idanned 
ex]iorhnciits  carried  out  throiigh  a  serli-s  of 
years,  mainly  at  the  Station  for  Experimental 
Evolution  of  the  Carnegie  Institution.  The 
lesttltB^  have  been  pid^liahed  reoentiy  by 
the  Carnegie  Institution.  Tlie  txcellent 
colored  drawings  that  ilhistrate  the  result! 
greatly  ouliance  their  value. 

i"6oiiadeetomy  in  Belation  to  Beeondary  8ex< 
nd  Ohiiaelefls  of  Some  DonMstle  Rrds,"  H.  D. 
Goodale,  Cansgie  laslltntion  «<  WasUagtom,  19U, 

No.  243. 


The  nperfttion  wn«  made  on  7?onen  ducks  as 
well  aa  on  fowls  (Brown  Leghorns)  and  the 
MsnHs  are  in  agreement  in  all  eesen- 
tial  xespeets.  OompleCe  ranoral  of  the  testes 
either  from  very  yourjir.  (ir  even  from  older 
birds,  does  not  cause  any  les><-iiin(;  of  second- 
ary sexual  plumage,  al^ough  in  a  few  points 
tiM  capon  difhra  in  plumage  slightly  £rom  the 
normal  cock  and  in  a  few  minor  points  also 
other  than  phimap:^.  The  complete  removal 
of  the  ovary  of  the  birds  is  an  extremely  diffi- 
enlt  operation  and  is  rarely  entirely  snooeMh 
ful.  Failure  to  remove  all  of  the  tissue  gives 
an  opjwrtunity  for  resreneration  of  the  gland, 
which  completely  nullifies  the  attempted  ex- 
ponnent.  wneo  removal  of  tibe  ovary  was 
eonij)lrte  (as  shown  by  rabeequent  dissection) 
the  duck  and  hen  n^'TTmed  the  male  plumage. 
When  the  very  great  differenoes  in  the  plum- 
age of  the  Brown  Leghorn  hen  and  oock  and 
of  tiie  Bonen  duck  and  drake  are  recalledt 
the  change  is  startling;  for  it  involves  not 
only  the  trnnsformHtion  tif  tlie  brown  I'luni.vge 
of  the  hen  into  the  brilliant  red  and  black  of 
the  oodc  but  involves  likewise  a  change  in 
the  shape  of  many  of  the  feathers,  notably 
those  of  the  hackle,  back,  saddle  and  shoulder 
as  well  a?  minute  detail?  in  tbu  barbules. 
Goodale  exhibited  such  a  eock-feutbered  hen 
at  the  Ohristmas  meeting  of  the  Natntaliatei 
asweilasooecaseinwhicli  tbe  testss  had  been 
remored  from  a  younpf  cork  and  an  ovary  en- 
^Tafted  in  their  place.  The  presence  of  the 
latter  had  prevented  the  cock,  whm  adult* 
from  developing  tiie  cbaraotaciatae  male 
plumage.  He  resembled  a  hem  in  assentisHy 
all  plnmnpe  eliaraeters. 

Into  the  details  of  the  work  it  is  not  pos- 
sible to  enter  here--details  that  Invoh»  the 
effeot  of  incomplete  gonadectomy,  the  poosi- 
ble  influence  of  other  organs  in  tbe  nei^lbd^ 
hood  of  the  gonad,  the  relation  between  the 
juvenile  plumage  and  that  of  the  adult  fe- 
male, and  in  the  case  of  the  dwdci  the  effect 
of  gonadeotomy  on  the  nuptial  and  eclipse 
plnmagSk  Several  result?  here  obtained  are 
entirely  new  and  a  number  of  problems  raised 
heretofore  unsuspected. 
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The  comb  of  the  capon  fails  to  reach  tliB 
full  developtijCTit  of  that  oliaracteristic  of  the 
lirown  Leghorn  cock,  while  in  the  spayed 
female  the  oomb  baeomet  niale>]ike  in  oertein 
indiTidittb  at  best  Tbe  atima  develop  ou 

the  cnpon  as  well  as  on  tho  cock— a  result  tliat 
shows  that  this  secondary  sexual  character  at 
leaet  is  litiile  if  et  ell  alEBeted  hj  Hib  xmanX 
of  the  testes.  In  the  Brown  Leghorn  hen  end 

more  comTnonly  in  otlior  broixls,  spurs  may 
occur  on  the  female  occM'^iunally,  and  even 
be  developed  as  complt^tc^U'  as  in  the  male^ 
bnt  thctr  dev«l<qped  in  aU  the  SDeoasefuUy 
spayed  fcranlcs.  Tn  the  lifjlit  of  the  occa- 
sional occurrence  of  spiir  in  the  female,  the 
results  after  spaying  can  not  be  definitely 
eeeribed  to  the  ebMooe  of  tin  vnxj,  eltbongli 
this  is  the  more  probable  oonclusl  oii. 

In  castrated  drnlccs  nnd  in  spayetl  ducks 
the  voice  rewains  uoriual    except  that  some 

eestieted  f  eoales  ooeeaioMlIar        voiee  to 

a  sound  similar  to  the  drake's."  In  fowls,  on 
the  other  hand,  both  srxm  after  gonadfctomy 
''ere  disinclined  to  give  voice,"  although 
eepons  mey  give  ell  the  eonnds  ehereoteristic 
of  clarion  (but  rarely  do  so).  The  fpejed 
fcmalce  were  not  nh^prvfd  to  crow. 

At  the  time  when  Goodale's  paper  was 
wriilen  the  effoot  of  cestnturai  on  hen' 
feathered'  make  (that  are  characteristic  of 
certain  raoe?,  n^taMy  Sfbrishts,  Hamburgs 
and  Camplnes)  was  not  known.  Since  then 
the  leriewer  has  shown  that  not  only  the  F, 
(dominnnt)  nnd  F,  luBi-fMllMrcd  males  as- 
sume the  full  plumajTf*  of  tbe  cock,  but  that 
this  holds  true  for  the  pure  Sebright  cock 
abo^ 

Goodele  diaeosses  the  xtetuxe  of  the  influ- 
ence that  brings  about  the  change  after  re* 
moTal  of  the  ovary  and  concludes  that  the 
ovary  secretes  some  substance  that  holds  in 
check  the  development  of  full  male  oharaoteva 
that  may  be  easumed  to  be  inherited  through 
hoik  ioxos.  A  parallel  ca^e  is  furni?hed  by 
the  experiments  referred  to  above,  in  crosses 
of  Sebrights  and  Black  Breasted  Game 
Btentenu,  that  show  thet  hen  feathering  is 
transmitted  as  a  non-sex-linked  character 
both  by  the  hen  and  by  the  oook.  Oock 


foethering   develops   in   the  hen-feathered 

cock  after  castration,  as  well  as  in  the  liftn 
when  old  (according  to  a  brief  notice  hy 
Darwin  in  ^Animals  and  Plants,*  Chapter 

Xm.,  Vol.  11,  p.  29).   The  ja-obable  nature 

of  sucli  an  interna!  secretion  i-t  d!scu.-«>ed  by 
Goodaie  in  the  following  signihcant  statemeot 
(page  49) : 

The  adjiutmeot  of  tte  ovarian  seeretion  to  the 
characters  it  modifies  is  very  close,  as  shoim  by 
the  fact  that  the  nuile  characters  produced  la  4 
given  female  are  like  tibsse  ef  the  correspondlBf 

male.  .  .  .  From  this  we  mar  concluile  that  fhc  se- 
cretion ou  tlio  whole  18  relative!/  simple  aud  prub- 
abi^  of  uniform  natONk  If  tlN  ssietioa  wm 
rompoaed  of  many  substances,  one  to  produce  eacl 
effect  involved,  such  as  the  change  from  a  vennic- 

to  a  Mack  and  brown,  the  resulting  complpii*T 
would  be  BO  great  that  one  would  not  anticipate 
amy  rash  dose  eoordlBatkm  as  aeteally  lesoHa 

For  piirjiosoa  of  illustration  we  may  assume  tbat 
the  ovarian  secretion  is  simple,  producing  its  ef- 
fect by  osldatloa  or  wmm  other  simple  prossM. 

The  sort  of  result  j>ro<Jucod  by  oxidation,  of 
course,  ilepcuds  upoji  the  substance  tlmt  is  nxiiiizeil. 

It  need  Scarcely  be  added  that  tiiis  atate- 
ment  fumiehea  no  grounds  for  the  identifiea- 
tion  of  the  enzyme  produced  in  the  test^  with 
the  factor  or  factors  that  repre^sont  it  in  the 
msx  uiirumosome^  viz.,  the  sex-determining 
faotoia.  It  tt  posaibK  <tf  ocnuee^  that  ths 
sex  factors  are  enzymes,  bnt  thsre  is  not  the 
slightest  warrant  for  drawing  the  conclusion 
that  they  are  (as  some  reoent  writers  have 
done)  from  genelie  endenoe  o<  tins  Un^  for 
it  is  also  poasa»le  tiiat  Umss  may  be  a  kiif 
series  of  reactions  between  the  chemical  sub- 
stance in  the  chromosome  that  we  mny  iden- 
tify if  it  pleases  \ia  to  do  so  as  the  genetic 
factor*  and  the  enqrme  tiiat  devdope  later 
when  tiie  tastes  are  f onned. 

T.  H.  ICeaoAir 

COLUMBU  UNIVKRSnT 


fiPBCIAL  ASnCLBS 

THE  BEHAVIOR  OF  C?.F:TAIN  GELS  Vnmt>  IW 
THE  INTERPRETATION  OF  TBB 

Acri<»  OF  vukun 

The  amorphons  carbohydrates  constitute  S 
vecy  important  part  of  the  ooUoida  of  die 
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ITOtoplast,  the  remainder  of  which  consists 
lai|flil7  of  aitNgenoos  matola],  in  the  fbnn 

of  albumen  or  albumen  deriTatives  with  an 
unknown  amount  of  lipiTi,  The  search  for 
material  which  might  simulate  the  imbitional 
bduTMnr  of  groidag  tnurts  is  plaats  hegm.  bj 
the  senior  author  resulted  in  finding  that  mix- 
tiiro-s  of  agar  with  gelatine  in  which  the  last- 
aamcd  substance  was  present  in  the  smaller 
pvovovtiffiB  thowod  n  cBluaicod  wpxrily  lor 
iidbilmtioii  in  distilled  water  and  a  reduced 
sweHingr  in  weak  acid  and  alkali  as  meammd 
in  Tery  thin  plates  by  the  auxograph.^ 

It  is  not  oertein,  liowcffert  that  tihe  oombbuip 
turn  of  amino-acids  in  gelatine  is  duplicated 
in  the  plant  and  it  was  deemed  important  to 
test  the  effects  of  simple  amino-acid  oom- 
pooncb  and  of  the  man  oonq>Iez  albiniieiia  on 
the  swelling  of  agar,  m  loprosenting  the  baai- 
cnlly  important  carbohydrates.    Solutions  of 
the  vaxioua  mixtures  were  poured  on  glass 
platw  in  ItjtM  about  a  oentimcter  thick  and 
8  bgr  6  cm.  in  am.  Desiccation  resulted  in  a 
reduction  of  the  length  and  width  to  about 
half  of  the  originaL  The  thickness,  however, 
was  rodnoad  to  one  tenth  or  eren  aa  nrabh  as 
to  one  thirtieth  of  the  original,  and  having  a 
thickness  of  .1  mm.  to  .3  mm.  in  most  cases. 
The  principal  axis  of  deposition  of  material 
iraa  in  the  vertical  and  the  aweUinir  in  thia 
diraetion  would  of  course  be  corresponding 
in  excels  of  that  in  the  i^lane  of  the  sections. 
It  is  extremely  unlikely  that  any  of  the  col- 
loidal nmsses  of  the  oeQ  are  iso-radial  as  to 
dspoaition  or  atruotare  and  the  use  ol  tiiin 
plates  seemed  a  feature  which  mifrht  iiioreage 
the  similarity  of  behavior  with  that  of  the 
plant.    The  strands,  sheets  or  masses  of  mate- 
rial in  the  cell  are  of  oonrse  moatly  thinner 
than  tbe  plates  used  in  the  experimemtSy  which 
would  nfTect  sfetd  of  indnhition 
more  than  total  amount. 

Trioe  ci  ssetions  of  sheets  of  the  dried  ool> 
loids  S  to  4  mm.  by  3  to  6  mm.  were  plaoed  in 
the  bottom  of  stcnder  dishes  or  of  heavy  watch 
gln-~i*es  securely  seated  on  iron  cylinders.  Tri- 

I  MiicJDongal,  "The  Imbibitional  Swelling  of 
Plants  and  Ck)lIoldal  Ifixtoies,"  Sonwoi,  N.  B., 

Tel.  anr^Tv^  pp.  sos-m^  i»u. 


angles  of  glsum  were  placed  on  the  sections, 
and  llie  vertical  asna  of  anxocraphs  irare 

rested  in  a  socket  in  the  center  of  the  tri- 
angles. Any  change  in  thickness  of  the  sec- 
tions would  be  registered  immediately.  The 
nsa  of  six  instraments  gave  dnplioata  NSidts 
of  the  efPects  of  water,  acid  and  alkali,  and 
each  record  was  an  inte^ation  or  avenge  of 
the  swelling  of  three  sections. 

The  only  alhnmen  available  when  this  plan 
was  put  into  operation  was  a  commercial  egg- 
albumen,  and  thia  was  first  tested  in  mixtures 
with  large  inroportions  of  gelatine.  The  re- 
soHs  of  the  swellings  are  as  follows: 


Wktar 


M«OB.WA00 


Ha  jv/i«j 
Gelatine 
(Average  of  3  teats) 
818.8%  825.5%  6NJ% 

OelatiM  lOO—Atbmmm  S 
(Average  of  ff  tiils) 
'  S88.4  011.7  4BSJ 

QeUUima  SS—Atbrnrnm  IS 
(Average  of  5  tists) 
408.6  827.8  678.0 

CelnttM  75 — Albumen  MB 
(Average  of  3  tests) 
378.8  M8.7      ,  808.7 

The  albumeu  did  not  exert  any  important 

inflnenee  on  tiie  swelling  of  tiie  mistiue  nntn 

it  was  present  in  proportions  as  great  as  25 
per  reTit.  Tho  action  is  not  marked  even  in 
i\i'u  ixigh  proiK>rtion.  Neither  this  nor  any 
otiMr  eombmation  in  trhieh  gelatine  formed 
the  greater  part  displayed  wat(^  relations  at 
nil  similar  to  those  of  the  plant. 

Next  egg-albumen  was  added  to  agar  and 
agar-gelatine  mixtures  wil2i  resolts  as  bdow, 
a  further  iUustrative  tset  being  made  of  agar- 
gelatiae: 

Agar  75 — Gelatine  tS 
(Average  of  4  tests) 
378.6%  4273%  615.7% 

Agar  90 — AlKumen  10 
(Average  of  3  tMts) 
1^0.6  270.0  S38JI 

(Avsvaga  of  6  teats) 
1,4771  MOJ  S07J 

Afar  90—Q*Mim»  10 
595.0  916.0  »8.9 

The  addition  of  ten  per  cent,  of  albumen  to 
agar  notsUy  reduced  the  capacity  of  agar  foe 
eweUiog  in  aof  d  and  alkali»  and  appeared  to 
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ineveMe  «he  amiilitiide  of  nvdlinv  in  diitilled 

water,  although  the  last  matter  is  not  entlxdy 
clear.  The  .tlhnmcn  r«?duced  the  swelling  of  a 
mixture  containing  twenty-fire  per  cent,  of 
gttUtin*  slightly  in  add  and.  in  aUnli,  but 
the  swelling  in  water  was  not  markedly  greater. 
This  preliminary  tfst  yielded  results  winch 
made  their  extension  highly  desirable.  Chem- 
ioal  aaalTBOB  of  t]»  aggnilbmnen  wei«  not 
aTtilable^  and  as  nofhing  was  known  us  to  the 
salts  or  other  substances  which  mi^'lit  be  in- 
eluded,  it  was  desirable  to  secure  material  of 
known  origin  and  oompoeition.  Arrangements 
were  made  with  Dr.  Isaac  F.  Harris,  of  Squibb 
and  Sons  Laboratory,  Xcw  Branswi^^k,  Xow 
Jersey,  to  prepare  aome  albiunen  from  beans 
(PlUueoItt*)  and  &om  oats  (^««na)  to  be  nsed 
in  the  miztUfSS.  The  preparations  from 
rimsrolus  wpro  avnilablo  in  February,  1917, 
and  the  first  tests  were  made  with  the 
"protein  extract. 

Agar  and  gelatine  were  dissolved  in  the 
ii-'iiiil  way  and  tlic  tfinpfratTirp  nf  thr  solu- 
tion allowed  to  faU  to  a  point  below  40°  C. 
before  the  protein  was  stined  into  it.  In  the 
eonne  of  the  cooling  and  dvying  oloudy  masses 
becnme  visible  wliieh  were  taken  to  Itc  tbe 
globulin  component  of  the  protein.  The  dried 
sheets  came  down  to  a  thickness  of  .8  to  .4 
mm.  Oalibratad  samples  were  tested  in  trios 
under  tho  auxograph  in  the  usual  rnnnnfr. 
Two  complete  series  of  all  mixtures  were  made 
and  an  additional  measurement  of  the  action 
of  water  and  alkali  wave  obtained.  The  swell- 
ings ware  as  follows: 

MaUm  90— Protein  10  (JPkfliSotet) 
686.7%  1,401.0% 
486.0  1,200.0  704.3 

386.0  — -—  800.0 

Afetages:  485.9  1,300:5  817.7 

Gffntine  76 — Protein  tS  (Phaaeolu«) 
(19-). 9  818.1  621.2 

500.0  1,060.8  848.4 

Averages:  5S)b.u  '^  93974  734.8 

Agar  90'  Protein  10  {Phateolua) 

800.0  50.0  150.0 

800.0  75J0  150.0 

Awagas:  800.0  62.6  150.0 

Agar  M—^rtMnk  1  (FtoMolaa) 

1,080.0  300.0  mo 

800.0  860.0  240.0 

Avstagss:  ^S&3!i  ^SS3^  880 


The  protmn  eztraot  from  the  bean  was  Am 
diown  to  exert  an  influence  on  the  swdling  of 

fifrnr  similar  to  that  of  egg-albumen  in  redufr 
ing  the  amount  of  swelling  in  add  and  alkali, 
and  hwreariaff  it  la  dlstiDed  water. 
The  next  step  of  importance  was  to  ssear* 

tain  tbe  effect  of  some  of  the  simpler  amino- 
acids  which  might  be  derived  from  the  albu- 
mens in  the  plant.  Tyrosin  and  cystin  were 
afailabla.  As  an  emwiple  of  tiie  metiiod  the 
first  preparation  of  tyrosin  was  one  in  which 
one  part,  of  this  substance  in  solution  wa? 
stirred  into  a  liquelied  mass  of  ten  parts  of  agai 
at  a  tsmperatnio  of  98*  O.  This  was  pomd 
on  a  glass  slab,  and  as  deeiooation  was  carried 
out  the  tyrosin  began  to  collect  as  a  flour-like 
efflorescence  on  the  surface,  and  npparcntir  a 
large  part  of  the  substance  came  out  in  this 
way,  so  tiiat  tito  aetoal  profNirtiott  of  As 
amino-acid  in  the  dr:  1  ]  1  itowas  pvobably  not 
more  tium  a  fourth  of  the  amonnt  oviginsUr 
used. 

The  dried  plate  of  material  came  down  ts  a 
tfiiehness  of  45  mm.  and  gave  the  followiag 
vesults; 

SWXLLMe 

waur  nci  wnoo      Kaos  Sim 

Agar  90 — Tyrotin  10  (Uuft  hy  effloreac«nee) 
1,600.0%  133.3%  1.^3.3% 

IfiOOA  233.3  100.0 

Avarsges:  1^.0  188J  liej6 

A  similar  preparation  of  agar  and  cystin 
gafo  tiie  following  as  an  average  of  three  testi: 

WM*  Hci  MiiOB  jrnss 

8^8.8%  688.1%  88A.6« 

A  similar  mi^sture  of  agar  and  urea  (agar 
90  psrts,  vxea  10  parts)  gttwe  tiie  following: 

Witter  HCI  .VaOO  NBf>TI  .V 

eWELLINQ 

£^73.0%  716.6%  680.2% 

Urea,  the  amino-acidSy  gsIaliBe,  albumen, 
and  tlie  valine  foltible  proteirs  of  tlie  Wau 
di&solved  with  agar  and  dried  into  thin  platei 
show  a  greatly  enhanced  imbibition  in  water, 
an  imbibition  in  hnadndflMBonDal  lijdie- 
eihlone  acid  not  mora  than  a  third  <tf  flwt  xo 
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water,  while  it  is  invariablj^  less  in  alkaline 
tiuu  in  aetdifled  solutiona.  The  interest  in 
swelling  whidi  begins  with  a  neutral  desic- 
cated section  is,  however,  much  less  than  that 
which  attache  to  the  behavior  of  such  niate- 
lial  under  ehanging  oooditioiia  ol  alkalinity 
and  acidity  whidi  an  taken  to  ooovr  in  the 
livinfr  plant. 

Dried  plates  of  agar-protein,  agar- tyros  in 
and  agar-cyatin  .IS  to  5S  nun.  in  fhiekneaa 
and  8  by  4  or  5  mm.  were  pi  need  in  trios  on 
the  bottonis  of  stender  dishes.  Triangular 
pieces  of' glass  were  placed  to  cover  the  sec- 
tiona  of  colloid  in  eaeh  dish  and  an  anzograph 
was  arranged  to  give  a  bearing  contact  of  the 
swinging  arm  on  a  socket  in  tlie  renter  of  tlie 
triangular  plate.  So  long  as  the  preparation 
wmained  in  thia  eondition  the  pen  of  the  in> 
atmment  traced  a  hori/<)iit:il  line  on  the  aheet 
carried  by  the  drum.  Dried  isections  of  the 
colloids  have  a  very  limited  capacity  for  imbi- 
bition of  acid  and  aUcaline  aolntions^  andlieaee 
it  was  desirable  to  start  swelling  or  "  growth  " 
by  an  initinl  iinnier.^ion  of  an  hour  in  distilled 
water,  which  was  poured  in  the  dishes.  After 
enlargement  had  begun  hundredth-normal  acid 
or  alkalintt  solntaona  were  need  in  alteomation 
at  intervala  of  one  to  three  hour.<,  aa  matiy  as 
four  rhanpes  licitif;  made  in  some  cases  before 
the  total  swelling  capacity  was  r^ched.  The 
results  met  all  «qpeetations  based  <ni  theoret- 
ical considerations  and  the  auzographic  trac- 
ings might  ea?ily  he  mistaken  for  records  of 
the  variatiuus  of  the  length  of  a  joint  of 
Opfuntia,  for  enanpia 

Sections  of  plates  90  parts  agar  to  "  10  of 
tyrosin  pave  a  tracing  trflversinR'  19  mm.  ver- 
tically on  the  record  paper  during  the  first 
boor  iiwtw^— ^  in  distilled  water,  remained 
•tationaiy,  making  a  horiaontal  Hne  during 
the  second  hour,  the  water  having  ht^n  re- 
placed with  hundrcdth-nonnnl  hTdroeliloric 
ncid,  traversed  11  mm.  of  the  t>cale  in  the 
third  iKmr  during  whieh  it  waa  immersed  in 
hvndradth^normal  sodium  hydrate,  then  shrunk 

6  mm.  in  nn  hour  In  acid,  then  eularjred  9  mm. 
in  three  and  a  half  hours  in  alkali,  after 
wKidli  it  ahmnk  3  mm.  betirsen  8:30  p.m.  and 

7  MM,  in  add.  A  eiiangn  to  alkali  gafv  an 


enlargement  of  6  mm.  in  two  hours.  The 
anxograpb  waa  set  to  multiply  so  that  tiie 

actual  enlargement  in  the  periods  noted  was 
one  twentieth  of  the  distance  traversed  by  the 
pen.  The  change  from  acidic  to  alkalinity 
is  followed  hj  the  most  marked  effects  when 
the  colloid  has  taken  up  a  fourth  or  a  third  of 
the  possible  total  amount  of  water.  Perhaps 
the  most  striking  feature  is  the  response  of 
the  oolloid  to  acidifleation  under  the  alters- 
nating  conditiima.  Deetoeatcd  sections  give  a 
prrenter  total  ?wellinfT  in  acid  than  In  nlkali, 
but  when  a  certain  amount  of  swelling  has 
already  taken  place  nnder  neutral  or  alkaline 
conditions  no  further  increase  in  acid  aolii* 
lions  takes  jilare  iirul  actiuil  shrinkage  pn^ries. 
A  change  to  alkalinity  is  always  followed  by 
increased  imbibition. 

The  experiment  in  <iuestion  has  many  fea- 
tures similar  to  tho«e  of  the  plant.  Changes 
from  alkalinity  to  acidity  and  the  reverse  must 
be  made  quickly  to  avoid  instrumental  error, 
consequently  some  acid  or  alkaU  is  not  re- 
moved from  the  di-:h.  Tlie  plate  of  swelling 
colloid  is  Baturated  with  the  liquid  whieh  ia 
being  removed  and  neutralization,  acidifica- 
tion or  the  reverse  does  not  oeenr  for  some 
time.  Such  conditions  prevail  in  the  plant 
and  come  nhont  even  jnore  alowly. 

The  disintegration  of  the  acid  of  Opuntia 
beginning  at  daybreak  does  not  orortakn  the 
formation  of  this  substance  until  as  late  as  4 
P.M.  Whether  complete  neutralization  or  alka- 
line conditions  ever  occur  in  this  plant  is 
doubtfoL  There  ia  ground  for  the  assump- 
tion that  it  does  in  other  plants*  however. 

The  almoiit  rhythmic  undulations  of  the 
autographic  facing  of  the  elongation  of  a 
wheat  leaf  corroborated  by  meaavrenieDta 
with  tlM  horiaontal  microscope  suggest  that 
pjTowth  in  this  organ  may  be  accompanied  by 
nietaholie  proees?P8  by  which  the  balance  of 
acidity  and  alkalinity  falls  now  on  this  and 
tiien  on  that  side^  there  being  of  course  pea- 
aible  periods  in  which  the  growing  protoplasts, 
or  some  of  them,  were  in  a  neutralized  stafe. 
During  this  time,  of  course,  imbibition  might 
be  four  to  ei^t  times  as  great  aa  in  either 
acid  or  alkaline  conditicna. 
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Tli6  tysUsuuitie  radfiVfOF  to  oonstmot  k  ool' 

loidal  inistiire  which  would  display  some  of 
the  fundamental  physical  properties  of  proto- 
pkam  of  plants  Las  lesulted  iu  finding  that  a 
mixftora  of  mdwtaaoM  of  two  of  tlie  tbrae  inora 
important  groups  of  constituents,  cariw 
hydrates  and  proteins,  sliows  the  imbibitional 
behavior  of  tissues  and  tracts  of  protoplasts 
of  ih«  The  difforoitial  aotUm  of  radi 

colloidal  masses  in  distilled  water,  add  and 
alkaline  solutions  yields  many  striking  paral- 
lels with  Growth.  The  general  identity  of  con- 
stitution of  those  colloidal  mixtures  and  of 
een-maniion,  and  tiw  obvUnia  nmilarity  of  their 
behavior,  together  with  newly  determined  fea- 
tures of  carbohydrate  metabolism  not  described 
in  this  paper,  make  it  possible  to  correlate 
mom  ciloeely  the  pfooo— ce  of  imbibitioii, 
metaboli)*m  and  growth,  and  on  tlie  bases  of 
their  interrelation,  to  interpret  prowtli  en- 
largement and  iucideutal  variations  iu  volume 
and  aiae  of  ongaiis.       B*  T.  UmDwqml, 

H.  Am  Spokhb 


J>MBMMX  liABOBATOaT, 


80CIBTXB8  AND  ACADBMIBB 

THE  AMERICAN  MATHEMATICAL  SOCIETY 

A  Baaui.AB  meeting  of  the  society  was  held  at 
CMhmWs  Uafmiity  on  Satordi^,  April  28.  Tbe 

attemlance  included  twenty-«even  nieiiiLers.  Pro- 
fessor £.  W.  Brown  presided  at  the  moroiog  aes- 
lioa  aad  Profossor  Edward  Kansr  at  tlw  after* 
noon  session.  The  council  annoonci  i1  the  election 
of  the  following  persons  to  memberBhip  in  the 
society:  ProfesBor  C.  T.  T.  Oaris,  Union  College; 
Professor  F.  J.  Holder,  University  of  Pittsburgh; 
Dr.  V.  H.  WclU,  Univorxity  of  Michigan;  T'ro- 
fessor  W.  L.  Wrigbt,  Lincoln  Uuiveraity,  Pa.  Six 
applieatioiis  tor  aMnbefaUp  mte  Motived. 

ProfesBor  L.  P.  Eiscnhnrt  was  rfplpptofl  n  mem- 
ber of  the  editorial  conunittoo  of  tho  Transactions, 
A  eonunittee  eoariitfag  «t  Pvolteoffs  IVMke,  Oainu, 
Cole,  Huntington,  Pitcher  and  D.  T.  Wilson  was 
appointed  to  have  efaarge  of  the  arrangements  for 
the  summer  meeting  of  ttie  lodety  at  Clevolaad, 
September  4-fl. 

Tho  following  pap^r??  wrr<?  rend  at  this  meotinfj: 
W.  B.  Fita:  "Tho  relation  between  the  wros  of 
a  lohitiott  of  a  Bnear  honofBaoons  dUhmtial 
eqpMtioo  and  flieee  of  its  datkni&m.** 


Bamiel  Deattyt  "Hie  invenioa  of  aa  aaaljtii 

function. ' ' 

liCattriee  Pr6cbet:  "Belations  entie  les  notioos 
de  Bnrfte  ek  de  dlstaoee^*' 

O.  E.  Glenn :  "  A  fundamental  system  of  fmd 
eovariaate  mod  2  of  the  binary  cubic. ' ' 

Lnlgl  Biaaehi:  "Omeemlng  singular  traasfor 
mations  Bk  of  surfaces  applicable  to  quadries. " 

J.  K.  Eovtc:  "The  projection  of  a  liao  MCtiM 
upon  the  ratioual  plane  cubic  curve," 

L.  B.  Robinson:  "On  partial  differential  O^pM' 
tions  which  define  certain  covariant^^. 

J.  K.  Whittemore:  "Kinematic  propertiee  of 
rated  aoifafleB."       •  , 

Olire  C.  Hazlett:  "On  HuntbtgtOtt'k  Sflt  of  poe- 
tulat^  for  abstract  geom^ty." 

B.  F.  ffimoadt:  "IMfferaatial  famttianla  Id  lbs 

plane." 

J.  Douglas:  "Oa  certain  two-punt  propertiee  of 
doubly  indaite  femiWee  of  enrvee  on  aa  arbteaiy 

surface. ' ' 

Ti.  P.  Kiewihart;  "Ooajqgate  planar  aeti  mXk 
e^ual  isTBziaBtB." 

Aleiander  PeU:  "Solutions  of  the  JifTcrential 
equatioB  d^  +  ^  +  tU^sssd^  end  their  appUear 

tion." 

C.  A.  Fladiert  "Oa  blUaear  and  a^liaaar  fliBe> 

tioiials. ' ' 

E.  b.  Wihion:  "Classification  of  real  strains  in 
lijpeispaee." 

F.  H.  SafTord:  "Irrational  tniHtlmiattHn  of 
the  general  elliptic  element." 

J.  H.  Weaver:  "fiooM  elgelmie  eome." 

K.  L.  ^foore:  "A  necessary  an  J  sufEcient  con- 
dition that  a  sequeoce  of  simple  arcs  of  specified 
type  riioald  be  eqidvalent,  tnm  tbe  etaadpobi  of 
annlysii^  situs,  to  a  sequence  of  straight  segmenta." 

Dunham  Jaekson:  "Second  note  on  the  para- 
BMtarle  roprseeutation  of  an  arbitrary  ooationont 
curve." 

DtiiiTiam  Jackson:  " Roots  and  riafobv  polala  of 
semi-analytic  f auctions." 

Oewald  Yebkn:  "Doab^  oriwted  Ubm.*' 

Cx.  ^r.  Groen:  "The  inteneetioaB  of  •  alndibk 
line  and  a  hyperquadric " 

F.  W.  Beal:  "On  a  e<mgru«ice  of  circles." 

O.  A.  MiUer:  "PeedUe  ebaraelerieite  openloM 
of  a  group." 

B.  D.  Carmichael:  "Examples  of  a  remarkable 
daas  of  asriee.'* 

w.  L.  Hart :  "Note  oa  ittliaite  i^itaDi  of  Baeav 
equations. ' ' 

T,  N.  Gota^ 
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SOMS  RELATIONSHIPS  OF  CHEMISTRY 
AND  LIFEi 

About  fhe  middle  of  last  eentitfT'  Hox- 
1^7  and  Mi  co-worken  dearly  leeofpiiaad 
the  place  of  ecicnce  in  education,  and  the  re- 
lation of  both  to  life,  and  urged  upon  the 
world  the  necessity  of  scientific  knowledge. 
Meanwhile,  the  schools  and  colleges  have 
tried  tiie  experiment  and  have  been  eon- 
vineed,  Imt  it  has  taken  the  present  war 
with  its  terrible  toll  of  death  and  destruc- 
tion to  focus  the  attention  of  the  masses  in 
a  way  which  a  century  of  reasoning  has 
failed  to  do.  This  is  not  the  place  to  die- 
eoas  dther  of  fheae  experieneea  in  detail, 
and  I  shall  content  myself  by  giving  the 
conclusions  of  one  competent  witness  who 
has  watched  the  entire  progress  of  the  ex- 
periment. 

After  mom  than  fifty  years  of  oontinn- 
ou  stadj  of  the  odneation  problem,  Bx- 

President  Eliot,  of  Harvard,  concludes  that 
the  present  ^neration  is  characterized  by 
two  strong  desires.  The  first  is  a  desire  for 
a  sound  knowledge  of  the  facts,  and  the 
aeeond  is  an  intense  desire  to  be  of  swvfee 
to  mankind.  If  theae  conclusions  are  well 
founded,  education  must  provide  f(tr  their 
realization  if  it  is  to  be  successful  in  the 
broadest  sense.  This  program,  of  course, 
iabot  anolJiw  waj  of  stating  the  scriptural 
text,  "i^w  the  truth,  and  fhe  tratb  diall 
make  you  free."  For  the  purpose  of  this 
address  no  better  text  could  be  found,  for 
these  words  sum  up  as  clearly  as  can  be 
done  the  place  of  tlie  scientific  method  in 
the  learning  process,  and  the  rdalion  fA 
adenee  to  life  as  a  whole. 

5  Address  delivered  on  the  occasion  of  the  dedi* 
cation  of  the  cbemioal  laboratory  of  the  Univenily 
of  Oklatiomt,  Jemuuy  2$,  1017. 
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The  neoeaaity  of  reaUiiiig  tiieie  nktioiii- 
•h^  in  eretydaj  life  has  been  persistently 

urged  for  two  generations  lay  men  of  sci- 
ence, but  it  has  taken  the  present  world 
crisis  and  its  consequent  interruption  of 
our  commexeial  relations  to  show  how  uuoh 
more  should  hare  been  done.  The  pre- 
paredness programs  of  thit  and  other  na- 
tions, as  well  as  the  utternnof^'!  of  thought- 
ful men  in  responsible  posiLiuns  in  %'arious 
walks  of  life,  bids  us  hope  that  the  lesson 
has  now,  in  a  measure,  been  learned.  In 
a  recent  address  before  the  British  Aseoeia- 
tion  for  the  Advanoement  of  Sdenea  an 
able  chemist  says: 

The  pMM  bean  wituMs  throui^  the  appearance 
of  inntunenible  artieles  and  letten  that  the  people 
of  this  country  have  bc^un  to  penMive  tlia  dugere 
that  will  ijiovitably  result  froin  a  eontinnanco  of 
their  fortner  attitude,  and  to  undenstaud  that  in 
peace,  in  mur,  eivlUntion  ie  at  a  ttenaidoiu 
disadvantage  in  the  stniggl?  for  existence  unless 
armed  bj  seienoe;  and  that  the  future  proaperity 
of  tUa  MBpiw  is  nlUuiately  depeBdeat  an  tiha  fwoi^ 

ress  of  soioncf  and  very  espocially  of  chi^rTiistry. 
If,  as  one  reeult  of  the  wax,  oor  people  are  led  to 
appieelato  the  tahia  of  toientUb  work^  tim  per* 

haps  we  shall  not  have  paid  too  high  a  price. 
(The  same  Tiew  has  boon  expressed  bj  many  emi- 
■aat  Amerleaa  ehemlita.) 

A  similar  note  of  warning  is  sounded  by 
a  eontinental  writer  in  diaenaBing  the  ques- 
tion of  whether  we  ahall  have  a  preearious 
or  a  lasting  peaoe.  Heaaya: 

It  would  be  a  dangerous  mistake  to  sappose  that 
anj  readjustmeni  of  frontiers  could  afford  a  suffi- 
etflBt  gnaiaatao  for  fotoia  poaeo^  or  ttat  war  ia- 

demnitiea,  protective  tariffs  and  the  liko  could 
oblige  the  potce-braakers  to  renounce  their 
■aiianiei.  .  *  •  At  fho  ftetnre  (peace)  congress, 
amoBC  tbo  oaala  roMrved  for  the  delegates  of  the 
Great  Powers,  one  seat  should  remain  vacant,  aa 
reserved  to  the  greatent,  the  moot  redoubtable, 
fiumi^  Oa  jooagwt  of  Powoni  Batanaa  ia  loadol 
robos^ 

Before  taking  up  a  discussion  of  the  re- 
lationship of  ehemistry  and  life,  it  may  be 

•  Beiaaek,  8^  jraMoa,  Jva»  IS,  ma. 


worth  while  to  inquire  as  to  tiie  general 

attitude  of  the  public  toward  the  work  of 
the  chemist.  If  you  ask  the  first  person 
ymi  TOf^et,  or  if  you  get  the  opinion  of  the 
newspaper  man  or  other  influential  citizen, 
about  tta  work  of  the  eiiemist»  he  is  apt  to 
tell  yon  lliat  the  ehemist  la  a  man  wlio  ean 
analyze  substances,  and  detect  falsification 
in  them ;  but  he  is  not  likely  to  tell  you  that 
the  chemist  has  any  important  relationship 
to  the  commercial  development  of  the  enter- 
pfise  in  question.  How  many  in  tiiia  aadU 
ence,  for  esample,  think  of  the  chemist 
when  they  pour  their  "Karo"  on  their  hot 
cakes  at  breakfast,  when  they  read  the 
headlines  of  the  daily  paper  and  learn  that 
a  wireleH  message  has  been  flashed  aerom 
the  oeean;  when  tfa^  step  into  an  antomO' 
bile  to  start  the  day's  work,  or  when,  the 
work  completed,  th'^y  v-hile  away  the  time 
of  the  evening  watelimg  the  screen  in  some 
motion  picture  sliow  ?  Nevertheless,  in  the 
saeeessfnl  working  out  of  eadi  of  these  the 
ohsDiist  has  played  an  nnpnrtant  and,  in 
some  easee,  a  vital  part,  but  I  ksva  not  tins 
here  to  ^ive  particnlars. 

Let  me  give  you  a  concrete  example  of 
what  I  mean.  Whenever  one  thinks  of  the 
Panama  C^uul  one's  thoughts  turn  at  ones 
to  the  ekief  engineer,  CoL  Ctoethala.  He  ii 
the  one  to  receive  the  medals,  Ike  konoraiy 
degrees,  the  thanks  of  Congrress,  the  pro- 
motion to  liighor  rank  in  the  army,  and 
finally  to  be  named  governor  of  the  Canal 
Zone.  Do  not  misunderstand  me :  I  am  not 
omnplaining  of  thia  reeognition  of  tte 
man's  nndouhted  merit,  beoanae  Qoethals 
was  unquestionably  the  moving  qiirit  in 
the  undertaking,  and  certainly  worthy  of 
all  the  honors  that  have  come  to  him.  But 
when  we  come  to  survey  the  case  a  little 
more  elosely,  we  see  that  there  are  at  least 
three  other  factors  for  neither  of  which 
Goethals  waa  personally  reaponsible,  bat 
without  the  support  of  any  com  of  whieh  be 
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would  luTe  been  abwlatdy  hdplMS.  The 

first  of  these  is  the  health  of  the  laborers. 
The  French  undertook  to  build  the  canal 
years  ago,  and  while  their  failure  was 
brought  about  by  several  causes  perhaps 
one  of  the  most  important  was  the  foot  that 
the  men  could  not  live  in  that  part  of  the 
world  and  retain  their  health.  Yellow 
fever  and  malaria  were  everywhere,  and  it 
was  but  a  matter  of  time  when  one  must  be 
attaeked  by  one  or  boUi  of  theie  infMstiona. 
It  has  been  ^ted  that  the  buildiiig  of  the 
railroad  aeroaB  the  Isthmus  meant  the  death 
of  a  man  for  every  tie  that  was  laid.  But 
man  can  live  in  Panama  now  with  perfect 
safety,  so  far  as  yellow  fever  is  concerned, 
and  thia  ia  due  entiidy  to  difleoreriea  with 
whieh  CoL  Ooethali  had  nothing  to  do. 
Dr.  Gorgas  was  in  immediate  charge  of  the 
work  of  sanitation,  hut  it  was  kerosene,  the 
product  of  the  chemist,  which  was  sprayed 
on  the  stagnant  pools,  and  which  checked 
tiie  development  of  the  nuMqaito. 

In  the  eeoond  place,  the  penetration  of 
Culehra,  as  well  as  the  remainder  of  the 
blasting  necessary,  wcjuld  have  been  impas- 
sible without  the  powerful  explosives  of  the 
chemist  The  gun-powder,  dynamitey  blast* 
ing  gelatin  and  similar  snbatanees  are  all 
products  of  the  chemical  labontoiy. 

In  the  third  place,  let  us  suppose  that 
the  development  of  the  mosquitoes  has  been 
cheeked,  that  Culebra  has  been  pierced — 
the  work  is  only  half  done.  It  is  necessary 
to  eontrol  the  levd  ti  watnr  hi  tiie  eanal« 
and  thisi  under  the  eonditiona  imposed,  ean 
be  done  in  only  one  way,  namely,  hj  the 
construction  of  locks  nr^d  dams.  For  these 
some  material  stronger  than  wood  and  less 
easily  corroded  and  destroyed  than  iron 
most  be  naed,  and  this  is  found  in  the  ehem- 
ist's  eement.  As  is  well  known,  thousands 
of  barrels  of  thia  material  were  used  in  the 
work. 

ViDtStyf  when  the  eanal  is  oomplete  and 


ships  are  passing  baok  and  UnrUi  through 

it,  there  is  comparatively  little  safely  until 
it  has  been  fortified.  The  chemist's  powder 
and  steel  must  stand  guard  over  it  as  they 
do  over  every  treasure  we  own,  or  we  should 
not  be  able  to  retain  it  aa  a  national  posMB- 
sion. 

Cases  of  this  kind  could  be  mnltiplicd 
indefinitely,  but  I  must  not  take  your  time 
to  do  so.  On  the  other  hand,  the  Panama 
Canal  is  so  remote  that  many  persons  do 
not  think  of  it  as  having  aiQr  bearii^  what* 
ever  on  their  daily  lives.  But  the  qnestaon 
of  food  and  war  munitions  at  this  time  can 
hardly  be  misunderstood  by  any,  and  it  re- 
mains merely  to  show  the  relations  of  chem- 
istry to  these  to  eonvinee  the  most  indiffer^ 
ent.  A  detailed  dtscassion  of  even  these 
would  tax  your  patience,  I  fear,  therefore  I 
shall  limit  myself  to  the  consideration  of  a 
single  element,  viz.,  nitrogen. 

It  has  long  ainee  been  proved  that  nitro- 
gen is  an  ewwntial  oonstitnent  of  the  food 
ol  all  living  beings,  and  that,  in  general,  it 
may  not  br>  assimilated  if  taken  directly 
from  the  air  where  it  is  present  in  the  free 
form.  It  must  be  combined  with  one  or 
more  other  dements.  As  one  begins  the 
stndy  of  nitrogen  in  a  ehemieal  laboratwy, 
he  finds  what  at  first  sight  appears  to  be  a 
relatively  uninteresting  element.  It  has 
neither  color,  odor  nnr  Inste,  is  but  slightly 
ijoluble  in  water,  and  does  not  readily  com- 
bine directly  with  other  elements.  But  in 
eomblnaiJim  itiaa  eonstitoent  of  many  dif- 
faront  anbstanoes  of  the  most  varied  char- 
acters. It  is  prci^ent  in  some  of  the  most 
delicate  of  perfumes  as  well  in  substances 
whuse  odors  sugj^e.st  utter  vileness.  It  is  a 
constituent  of  various  fibers  (wool,  silk, 
artificial  silk)  used  in  our  clothing,  and 
also  of  the  •»fllw^  dyes  whieh  <^nii%n^  their 
bean^  and  value.  It  is  present  in  the  most 
potent  of  medicines  and  in  the  most  deadly 
poisons.  As  gunpowder  it  drives  onr  hoi* 
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let^  u  dynamite  it  explodes  OUT  mines,  end 
as  ejaiudB  it  Mtnete  our  gold.  Under  tlia 
general  name  of  protein  it  is  an  indispen- 
sable element  of  animal  food,  and  as  animal 
waste,  it  is  returned  to  the  soil  as  food  for 
plants.  Thus,  nitrogen  not  only  gives  life, 
health  and  piMpeti^,  hot  it  is  tha  meal 
tenibla  elameiit  of  deatfi  and  deetnuilion 
known  to  modem  ■warfare. 

In  considering  nitrogen  as  an  element  of 
foody  we  maj  note  in  passing  that  the  nor- 
mal adoU  hmnan  hody  requites  a  oeitain 
amount  of  the  element  every  34  hours,  and 
thst  ihb  most  be  snppiled  in  the  form  of 
meat,  eggs  and  various  vegetables,  all  of 
which  are  either  directly  or  indirectly  prod- 
ucts of  the  soil.  Now,  every  one  knows  that 
eontinual  eropping  oanaee  a  soil  to  heeoma 
poor,  and  chemical  analysis  shows  that  the 
change  is  due,  in  part,  to  the  loss  of  nitro- 
gen. Fertilizers  are  applied  to  the  land  to 
increase  the  yield. 

The  problem  will  become  dearer  if  we 
take  another  view.  There  was  a  time  when 
fewer  people  lived  in  cities,  and  when  this 
depiction  of  the  soil  was  largely  restored  by 
the  refuse  from  farm  animals  and  even 
from  man  lumself,  from  which  it  follows 
that  the  greator  portion  of  the  nitrogoi  re- 
moved as  food  for  animals  was  returned  to 
the  soil  in  some  other  fonn  available  for 
plant  growth. 

We  may  next  consider  the  complications 
that  arise  in  dealing  with  such  aggregates 
of  population  as  our  large  eities.  Bu8te> 
nance  must  etiU  he  drawn  from  the  soil,  and 
since  nitrofrenons  waste  is  no  longer  re- 
turned to  tlie  land  it  is  clear  that  the  latter 
is  continually  being  depleted.  A  single  ex- 
ample will  tllnstrate  the  ptnnt  The  sewage 
of  the  eity  of  London  has  an  estisuited  an- 
nual value  of  $100,000,000  m  fertilizer,  and 
that  of  any  other  city  would  represent  an 
amount  corresponding  to  its  population. 
These  drains,  of  course,  must  iu  some  way 
be  aeeonnted  for  if  ^soil  is  to  eontinne  to 


prodnoe.  What,  now,  has  s^enae  dona  to 
relievB  the  ritoationt 

When  chemical  analyses  of  soils  and 
crops  had  clearly  defined  the  problem  and 
had  told  the  story  of  nitrogen,  a  search  was 
made  for  some  material  that  could  supply 
the  defieit  Fiist»  natural  goano,  aa  it  is 
called,  depoailB  consisting  largely  of  the 
dried  excremf>rits  of  birds,  and  found  ia 
such  arid  districts  as  Peru,  was  obtained  in 
as  large  quantities  as  iKwaible.  But  mate- 
rial of  this  kind  was  limited  in  anumnt  and 
is  now  praotieally  exhausted. 

Next,  the  demist  saw  that  the  waste 
li(j!if)r«:  of  the  gas  works  contained  combined 
nitrogen  that  could  serve  as  plant  food,  and 
we  are  now  using  iu  ihe  Uuited  States  $20,- 
000,000  worth  of  smmoninm  snlphata  as 
fwtUiser  per  year*  "niis,  again,  ia  limited 
bceau^n  in  this  country  about  80  per  cent, 
of  the  coke  is  made  in  the  wasteful  "bee- 
hive" oven  in  which  the  vapors  are  simply 
burned  on  the  spot  The  ammonium  sul- 
phate derivable  txtm  those  vapors  in  1911 
could  huvo  been  sold  for  ^,000,000,  to  saj 
nothing  of  the  other  compounds  present. 
But  gas  plants  can  uuL  be  operated  econom- 
ically for  the  ammonium  sulphate  alone, 
and  our  coal  beds  are  not  inexhaustible^ 
wfaioh  shows  that  some  other  nitrogen  sup- 
ply must  be  found. 

The  third  source  of  plant  nitrogen  is  the 
Chile  saltpeter  bed,  from  which  millions  of 
tons  of  sodium  nitrate  have  been  taken  as 
fertiliser  to  diflermt  parts  of  the  world. 
This  supply,  slso,  is  limited.  Indeed,  ocn- 
scn-ative  estimates  indicate  that  the  depos- 
its will  be  exhausted  within  a  relatively 
short  time,  which  means  that  man  must 
solve  the  nitrogen  problem  in  some  other 
way,  or  he  must  eventually  starve.  The 
necessity  for  reaeareh  in  this  field  has  beoi 
urged  for  many  years,  and  it  is  now  in 
order  to  ask  what  chemistxy  has  done  to  re* 
lieve  the  situation. 

.  It  hss  siresdy  been  stated  that  nttragm 
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does  not  readily  combine  with  other  ele- 
ments, and  that  animals  and  plants,  with 
very  tew  exoeptiana,  can  not  use  free  nitro 
gin 

irinoe  it  makes  up  about  four  fifths  of  the 
atmosphere,  while  the  greater  portion  of 
the  rpmainder  is  oxygen.  The  specific  prob- 
lem, tiiun,  is  to  cause  those  two  gases  to 
vnito,  w  to  ftad  aome  other  way  of  '*ilx> 
ing*'  the  nitrogen.  Thia  haa  been  aooom- 
plished,  and  while  the  history  of  the  com- 
mercial process  now  in  use  is  full  of  interest, 
it  must  be  passed  here  with  mere  mention. 
It  should  be  noted  in  passing  that  Caven- 
diah,  an  Wngliah  ehemist,  showed  aa  early 
aa  1786  that  nitrogen  and  oxygen  eould  be 
made  to  unite  under  the  influence  of  the 
electric  spark,  and  that  the  product  would 
react  with  water  to  give  nitric  acid.  At 
that  day,  howevw,  deetrioity  was  regarded 
aa  a  mere  toy,  and  no  one  dreamed  of  the 
poaaibilities  locked  up  in  that  interesting 
though,  to  the  averaiofe  penMOt  eeoiiiiiiglji 
useless,  laboratory  experiment. 

In  1898,  Sir  Wm.  Crookes  aroused  inter- 
eat  in  tiiia  problem  again  hgr  ealling  atten* 
tton  to  the  fatnre  eadmnation  of  the  Chile 
saltpeter  beds,  and  urged  a  study  of  meth- 
ods for  fixation  of  nitrogen.  In  1902,  Brad- 
ley and  Lovejoy,  two  American  chemists, 
published  an  account  of  the  commercial  ap- 
fdieation  of  the  Catvendiah  experiment  men- 
tioned  above,  while  to-day  the  manufacture 
of  nitric  acid  by  that  process  in  Norway  is 
a  business  in  which  more  than  $30,000,000 
is  invested.  Immense  sums  have  been  spent 
in  ita  development  in  Qermany  and  dee* 
wliere. 

At  present,  the  manufacture  of  calcium 
carbide,  so  largely  used  in  the  production 
of  acetylene  for  lighting  and  heating  pur- 
poses, ofifers  an  important  method  for  fix- 
ing nitrogen.  The  wairofaetaie  of  Ihe  ear- 
hide  was  began  in  thia  ooontry  aeveral 
years  ago  and  is  now  one  of  the  leading  in- 
dnatriea  of  Niagara  Falla.    Frank  and 


Caro,  German  chemists,  found  that  the  car- 
bide could  be  made  to  combine  with  nitro- 
gen in  aaeh  a  way  aa  to  piodaee  a  TalnaUa 
fntiliaer.  Tlie  nitrogen  it  ean 
readily  be  converted  into  amniquiij^  and 
from  the  Intter  nitric  acid  can  be  prepared. 
As  a  mailer  of  fact  the  Germans  are  now 
producing  600,000  tons  of  the  carbide  an- 
nuaUy  in  order  to  supply,  through  the  m- 
actiona  indieated,  the  nitrie  aoid  required 
to  make  erplosives  for  the  war. 

In  this  brief  and  superficial  ^aehiftn.  I 
have  tried  to  make  it  clear  that  the  pre- 
paredness which  the  nations  demand  is  two- 
fold — egrienltaral  aa  well  aa  military— end 
that,  in  ^ence,  both  arc  largely  chemicaL 
Cheap  fertilizer  iniist  be  furnislicd  in  times 
of  peace,  and  nitric  acid  and  other  materials 
for  explosives  in  times  of  war.  So  much 
for  llie  formnlation  of  the  demand.  The 
real  pnliiem  ia  to  fntniah  the  meana  by 
which  this  program  can  be  snoeemfaUy 
earried  through. 

So  far  as  the  chemical  part  of  the  pro- 
gram is  concerned,  two  specific  require- 
mento  mnat  be  met  Firat,  there  muat  be 
adequate  training  in  the  fondauMntala  of 
chemistry,  and  second,  there  must  be  op- 
portunity for  chemical  research.  The  first 
is  conceded  by  everybody,  but  many  highly 
intelligent  edocated  people  do  not  under- 
atand  reaeareh,  and  therefore  eaU  it  tfaeo- 
retical  and  impractieal.  The  cry  ia  for  ap- 
plied science,  for  something  practical. 
They  fail  to  recognize  the  fact  that  there 
can  be  no  applied  science  until  there  is 
aeienoe  to  apply.  It  ia  not  atrange  that 
Hnxtey,  with  hia  extraorduaxy  preeiaion 
of  thought  and  remarkable  eommand  of 
language,  long  ago  pointed  out  that  what 
people  call  applied  science  is  nothing  more 
than  the  application  of  the  methods  of  pure 
adenee  to  partieolar  elaanea  of  probkma, 
jSome  one  must  patiently  and  laboriondy 
determine  the  facts  and  formulate  the  prin- 
oiplea  before  there  can  be  any  commereial 
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•pplieation  of  them ;  and,  whether  we  reeog' 
aiM  it  or  not,  tho  world  is  waiting  on  the 
zweareh  woxker. 

If  time  wfrf»  avnilable  it  wotiltl  be  easy 
to  show  that  practica.lly  all  the  great  com- 
mercial successes  rest  upon  principles  for- 
Bralated  fay  ceaaaroh  wo«heai  who,  in  many 
eases,  labored  solely  for  the  love  of  truth, 
without  any  expectation  that  their  work 
would  immediately  benefit  mankind.  But 
no  one  can  tell  at  what  instant  some  such 
observation  may  become  of  immense  impor- 
tanee.  I  beg  yonr  indnlgenoe  to  eall  atten- 
tion to  a  few  caaes.  Was  BSntgttk  thinking 
of  the  extraction  of  bullets,  the  reduction 
of  dislocated  limbs  or  the  setting  of  broken 
bones  when  he  discovered  the  X-rays  T  By 
no  meani.  Or  Hehnholti^  did  lie  havo  in 
mind  the  prerontion  and  core  of  eye  die* 
eases  when  he  worked  out  the  principle  of 
the  ophthalmoscope t  Not  at  all.  'Was 
Cavendish,  to  whom  I  have  already  re- 
ferred, thuijaug  of  providing  food  and  war 
nmnitiona  lor  the  fatnxe  when,  IfflS  yeara 
ago,  he  read  before  the  Boyal  Sooiety  hia 
paper  on  the  fixation  of  nitrogen  f  I  think 
not.  No  one  will  doubt  the  great  practical 
value  to  the  human  race  of  Pasteur's  re- 
aearches,  bat  it  ia  proper  to  point  oat  here 
that  he  began  by  the  atndy  of  the  aaym« 
metry  of  crystals,  and  that  he  became  a 
bncteriologist  through  his  attempts  tn  r!h- 
prove  the  doctrine  of  spontaneous  genera- 
tion. Scores  of  cases  could  he  cited  to  il- 
loatrate  the  point,  bat  tiie  leaaon  ii^  leam 
the  faeta,  and  the  iq>plieatioiia  win  be  forth- 
eoming. 

The  expenditure  of  public  money  for  the 
erection  of  the  splendid  building  we  are  as- 
sembled to  dedicate  is  an  expression  of  con- 
tinued eonfidenee  in  the  leadm  in  charge 
of  our  edneational  interests,  and  a  pledge 
that  the  neces<;ar\'  MKnipnent  for  the  futore 
shall  be  provided. 

It  is  a  pleasure  to  me  to  come  here  to-day 
and  have  a  part  in  the  dedication,  not 


merely  because  of  my  interest  in  the  edu- 
eatbnal  welfare  of  oar  state,  as  «  wlioie, 

bnt  more  particularly  because  of  the  oppor- 
tunity it  gives  to  empha.size  the  claim  of 
science  in  general  and  chemistry  particu- 
larly in  connection  with  the  problems  now 
confronting  the  world.  Interest  in  the 
stady  of  chemtstiy  has  been  steadily  in> 
creasing  for  many  years,  but  its  importance 
has  been  empha-sized  by  the  war  in  a  way 
that  could  not  have  heen  done  otherwise. 
The  University  of  Oklahoma  is  to  be  most 
heartily  oongratnlated  on  having  completed 
at  this  time  a  laboratory.'  so  carefully 
planned  and  so  well  equipped,  as  well  as 
upon  the  work  of  its  department  of  chemis- 
try in  the  past.  With  the  extra  space  and 
facilxtiea  oifered  by  the  new  building,  both 
the  nnivefttty  and  the  state  may  confidently 
look  forward  to  groater  things  in  the  fatara. 

OKI.AHOMA  AOBICUIiTOTAI.  AND 

MaOHAinoAL  Oouumi 

SCIENTIFIC  EVENTS 
ENGLISH  VITAL  STATISTICS 

The  annual  report  of  the  registrar-grenenl 
on  births,  deaths  and  mamagw  in  England 

and  Walos  for  1915,  as  siimmari/.cd  in  the 
Loudon  Times,  is  remarkable  for  the  number 
of  previous  '^records"  whidi  are  broken. 
Thus  the  marriage  rate  was  the  highest  on 
record;  the  birth  rate  the  lowest  on  record; 
the  death  rate  from  tnihoid  fever  was  the 
lowest  on  record ;  thut  from  iuiiueuza  the  high- 
est einoe  1900;  and  tiiat  £raai  mesdes  the 
highest  slnoe  1B08*  ^ain,  the  age  rates  of 
bachflors  mnrryinp:  spinfters  and  spin?teT8 
marrying  bachelors  were  both  the  highest  on 
reeosd.  Finally,  tiie  incnase  of  boy  bslnei 
oter  girl  babies  from  July,  1915,  to  June,  1014^ 
was  the  hitrhest  on  record  for  50  year?.  The 
estimated  infant  mortality  rate  for  1916  is 
the  lowest  on  leoord 

The  marriage  rate  was  19.5  rcr  1,000,  being 
3.6  above  the  rate  in  1914.  The  provi.^ional 
figures  for  ldl6,  however,  indicate  that  what 
has  been  deaeribed  ss  the  "boom"  in  msici' 
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mgm  h  panhiff;  ihey  wiggert  a  xvtani  to  ^ 
mnge  experionco  in  1905-14.  The  birth-nto 

was  22  per  1,000.  This  is  3.5  below  tlie  average 
for  the  preceding  ten  jeara  and  1.8  below  the 
xtttoinltli.  TlwrmtoiaBiiglMid  and  Wales, 
liowever,  compared  "  veiy  isfoirab^  "  witli  the 
experience  of  other  belliffeirnt  countries.  The 
provisional  rate  for  1916  ia  lover  still — 21Ji 
per  1,000. 

The  ixdknt  mortality  during  the  was 
110  per  1,000  births.  This  is  five  per  1,000 
above  tin  r ;  te  in  1914,  but  is  below  the  average 
of  the  i  tuT:)  1906-lA.  The  proviiioiul  infant 
norteUtr  nto  for  IMS  diom  a  ttSl  to  91  per 
1,000,  tho  lowest  on  rrr>  r1.  The  civilian 
death-rate  waa  15.7  per  l.ouo,  which  is  1.2 
per  1,000  above  the  average  for  the  previous 
lOyeaia.  Variona  £aelon»  boiiefar,  affeet  tiiis 
figure,  including  the  withdrawal  of  young  men 
from  civilian  life.  Most  of  the  principnl 
cau^  of  death  ahow  increaa^  mortality,  but 
aearlet  fever,  typhoid  fever  and  dianloal  dia- 
easea  are  exceptions  to  this  rule.  The  dis- 
cerehro-stpinal  fever,  "spotted  fever," 
showed  an  abnormally  high  death-rate.  Th^e 
waa  a  remarbible  deenaaa  in  male  auittdei. 
Tlia  position  with  regaid  to  tuberculoait  te- 
maineil  S(>rious.  There  was  a  marked  inereaso 
among  males  and  a  slight  increase  among 
females.  These  rates  nfer  only  to  the  tMl 
popuktion  and  are  swollen  by  the  itOi  tiiat 
healthy  males  have  been  talnOI  t!W99  inttk 
civil  life  in  great  numbers. 

ThflM  wtn  8001,885  maxriages,  an  eERtraoKH' 
navy  inunber.  Tlw  avarage  age  of  bachelors 
marrying  spinsters  was  27.3f5  and  of  spinsters 
manying  bachelors  25.47,  these  being,  as 
alatad  alKive^  the  highest  xeoorded  in  eadi  case. 
The  nambar  of  births  recorded  was  814,614,  of 
which  ??fi.245  were  incgit'n  :  Males  nnm- 
b<*n«d  4ir).i'0,'',,  fcni.ales  3at»,l(>li,  the  ratio  being 
1,040  to  1,000.  Ihia  ratio  for  the  whole  year 
doas  not  vapreaent  tho  tnio  sitttatlon.  aa 
gaids  "  war  babiea,"  Tlia  Harch  quaitor,  for 
example,  which  was  tmafffn  tcd  by  tho  war, 
showed  a  ratio  of  1,082  males  to  1,000  female. 
The  December  quarter,  on  the  other  hand, 
ahoipsd  a  ratio  of  1,014  males  to  1»000  femaleB. 
J?or  1016  tbe  ratioa  are  biowa  to  be:  llbroh 


qpartsr,  1,860  malea  to  1,000  females;  ^vne 
quarter,  l^lj  Ssvtambct,  1»046;  and  Deee»> 

her,  1,050. 

For  the  year  from  July  1,  1915,  to  June  30, 
1016,  that  la  for  the  fat  oomplete  year  dmrin« 
whi<'h  the  birdiB  registered  have  been  fully 
affected  by  war  conditions,  the  ratio  is  1,047 
males  to  1^000  fenoalee.  This  figure  is  oon- 
liderably— so  far  aa  make  are  eoaeegiwd  ■ 
above  any  recorded  during  the  preeeding  00 
years  and  approximates  to  the  Enroxwan  rate 
which  has  for  many  years  been  in  ea^oeas  of 
our  own.  A  riae  in  mortality  among  the  aged 
of  both  sexes  has  occurred.  It  is  a  feature 
which  has  appeared  in  tho  statistics  of  other 
belligerent  countries  and  may  be  a  reflex  of 
the  unusual  stress  and  anxiety  of  the  times. 

THS  COMMITTEE  ON  COAL  PRODUCTION  OV 
THE  COVNCIL  OW  NATIONAL  DSFINSB 

The  Council  of  National  Defense  has  ap- 

pointc<l  ^ifr.  Francis  S.  Peabody,  chairman  of 

and  with  authority  to  appoint  a  committee  on 

coal  production,  representative  of  the  coal- 

prodoeing  diatrieta  thcooi^ioat  tiie  TTnited 

States.  It  is  the  intention  that  the  members 
of  this  committee  shall  act  as  chairmen  of 
subcommittees  to  be  appointed  by  them  in 
their  zeqieetiTe  distriets. 

The  oonuuittee  convened  in  Washington  on 
May  9,  at  which  time,  in  addition  to  the  mem- 
bers of  the  committee,  there  were  present  Sec- 
retary of  the  Ikterier  franldin  K.  lene^  Ifr. 
W.  8.  Gifford,  director  of  the  Council  of  Na- 
tional Defense,  and  Mr.  Bernard  M.  Baruch, 
chairman  of  the  committee  on  raw  materials, 
minenda  and  metali»  of  tiie  adviaocy  board  of 
the  Council  of  National  Defenae^  fMm  whieh 

an  outline  of  the  propn«ed  soope  of  the  00m> 
mittee's  work  was  received. 

In  apimmng  the  aftpointment  of  this  oom* 
mitlse  and  laying  before  it  the  work  that  it 
was  expected  to  do.  Secretary  Lane  referred 
to  the  ooopwative  ^lirit  already  shown  by  the 
bnainesB  men  of  the  eonntcy  in  thk  mohllin- 
tiott  of  the  resonrosa  of  the  United  Statss. 

It  woald  srirpriiie  the  Datiorm  of  Europe  to  know 
how  inteiue  is  tbe  spirit  of  loyalty  oa  tbe  pert  of 
oar  boiiaeis  nan  end  sapiialisti. . . .  Ton  aie  at 
the  vwy  root  and  feendatton  of  the  great  iadastiy 
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— the  war  industry — that  presents  itself  on  the 
othflT  tM»     the  water.  .  .  .  Now,  llMre  m  two 

ways  of  ilfalirij^  with  a  proldeni  of  tliis  kiinl.  Ono 
waj  is  by  the  hearty  cooperation  of  the  men  al- 
teady  en^ged  in  tho  ittdnotiy.  Tlw  oibor  w«gr  te 
hj  eompuLnon.  My  ezperienee  in  the  Interstate 
Commerce  Commission  led  me  to  believe  that  tbo 
larger  men  in  the  railroad  industry  had  quite  as 
much  vision  aa  I  had,  and  if  I  could  show  them  the 
importance  of  an  occasion  they  would  try  to  meet 
it.  So,  instead  of  resorting  to  compulsion,  instead 
«f  takfaig  over  mlnea  Mid  great  efenttaff  f^aati  we 
are  endf^mnn^  to  put  tou  nUB  al  JOOT  beet. 
This  war  is  a  dialk'nge  tu  us. 

The  chairman  of  the  committee  writes: 

Notwithstanding  the  increased  production  of  coal 
fnNa  pxaetleallj  oraiy  dlitrlet,  tiia  iaamdag  i»- 

quirements  to  meet  tho  ncf?d?»  of  all  clxsscs  of  in- 
duatiy^  aa  well  aa  for  the  comfort  and  welfare  of 
tiw  people  and  the  traaaperlatioo  of  troop*,  mnal* 
tions,  food  and  ofJior  products,  togettor  with  the 
copplyinc  of  our  allies,  and  for  our  national  pro* 
teetton— an  thee*  domande  aio  HaUo  to  lorpaM  tiie 
cajiacity  of  our  mines  unless  the  full  cooperation 
of  the  mining;,  tnuia|MnrtiBg  and  dlatribating  agents 
of  thb  Qoaatij  Is  aeeDfed.  TUs  emergeucy  rt»- 
qnim  not  only  the  development  of  the  highest  effl* 
daaeiy,  eepeeially  on  account  of  a  diminished  sup- 
pi|j  of  labor  used  in  the  production  of  coal,  but 
alio  in  more  comiireliensive  methods  of  coopera- 
tion  by  tlio  coal  proiluccrs  wifli  tlio  transporting 
and  distributiug  agencies,  so  that  uut  ouly  a  full 
producti<m  will  bo  ■eenrod,  bat  also  that  this  pro* 
duction  finds  its  way  over  our  railroads  into  those 
eeatera  where  the  moat  urgent  need  exists.  If  the 
demand  for  thb  'prodoet  eontinoee  to  Inereaae  it 
may  be  no^^essary  that  active  stejis  he  taken  to  so 
far  aa  poeaible  coniine  the  distribution  and  use  of 
it  to  thoeo  aetiirtties  wUeh  are  wore  aearl^y  vital  to 
the  welfaro  iiii<l  protection  of  the  nation.  That 
this  may  not  effect  an  unneeeaaarj  hardship  upon 
the  domeetio  welfwa  «f  oor  peoplo  fa  neeeesary 
to  promote  the  eloeeet  ooopeiation,  and  beeania 
of  the  duty  laid  npon  ns  to  promote  this  welfare 
we  urge  upon  you  that  you  cooperate  with  this 
oomiBittee  in  ifa  olforte  to  pmmote  tiie  largest  pro* 
duL'tlori,  the  most  equitable  distribution  and  the 
highest  use  to  produce  the  best  eeonomie  results. 
No  doubt  an  emergency  exists,  but  it  is  the  belief 
of  this  committee  that  with  your  hearty  support 
and  the  assistance  of  tho  puMie  in  confiervinp 
supply,  sufficient  fuel  can  be  bad  to  meet  public 


FOOD  EXHIBITS  AT  THB  AMERICAN  MUSEUM 
OP  NATUBAI,  HISTORY 

^Iany  food-',  hitherto  not  eateu  by  the  people 
of  the  Uuitcd  States,  or  which  have  ouly  a 
limited  vogue,  are  abown  at  the  Food  Yaloff 
and  Eooooiiiias  EUubitton  opened  on  May  0 
in  tho  Amfrican  ^fuseum  of  Xatural  Ill.-tory. 

An  especially  interesting  feature  of  the  ex- 
hibition is  the  division  devoted  to  unutilized 
Boaahore  loodi,  mdi  as  fflet  of  ahsork^  giv 
fish,  mussels,  skate,  many  kinds  of  edible  sea- 
weeds and  piTiwinkles.  The  history  and  nse- 
f ulne^s  of  the  liiiig  of  American  cereaL^— com 
—is  greiduoally  denunutrated.  Then  an 
xramarous  products  of  com  siid  s]ao  oonmad 
dishes  and  preparations. 

The  values  by  calories  of  portions  in  the 
popular  rastaoranta  are  ▼isoaliaed  and  than 
are  spedmoi  Dsals  auitable  for  serving  in 
the  home.  How  tho  population  fares  in  lands 
bayond  the  sea  will  be  shown  by  samples  of 
war  bread  and  of  fbs  zaiioiis  ^asBibad 
European  food  dkiston.  Tbm  boasaNrils  WMf 
also  obtain  from  this  exhibition  many  prac- 
tical suggestions  as  to  how  to  stop  the  leak* 
and  to  promsts taUe eoaacniij.  SevsnlboHls 
of  the  city  are  to  oddiibit  mem  diabos  upanisHy 
adapted  for  the  conditions  of  the  present  day 
and  from  them  many  helpful  biota  may  be 
obtained  by  liie  genetal  pid)lie, 

The  exhibition  wiD.  be  open  ^or  about  ons 
month.  Tt  was  introduced  hy  a  special  meet- 
ing devoted  to  oonsenratiou  for  war,  held  in 
the  auditorium  of  the  mtiseum  on  Wednesday. 
Aeoording  to  the  program  tbe  piesidflnt  of  ^ 
institution.  Dr.  ITenry  Fairfield  Oebom,  pre- 
sided and  addresses  were  to  he  delivered  by 
Itr.  George  W.  Perkins,  chairman  of  the 
Mayor's  Food  OommiMdon;  Dr.  Grabam  IMk, 
professor  of  physiology,  Medi<»l  College  of 
Cornell  TTnirersity;  Dr.  Hermann  X.  Eifrirs, 
New  York  State  commissioner  of  health;  and 
Br.  Walter  B.  James,  president,  N«»  Y«A 
Aftadamy  of  Medieins. 


SCIENTIFIC  NOTES  AND  NEWS 

Dr.  Cn.UiLES  R.  Crops,  Thayer  professor  oi 
physics  at  tbe  Massachusetts  Institute  of  Tech- 
nolofff,  viH  beoome  proleMor  emsritns  at  At 
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end  of  the  prascnt  year.  Dr.  Cross  has  boon 
professor  of  ph^aics  at  the  institute  since  1875. 

At  a  testimonial  dinner  given  by  the  Fliila- 
4el|ilii»  Oamatj  Uediaa  Sooie^  to  Dr.  Jtcam 

Tyaon  on  his  retin  ment  after  fifty-four  yeara 
of  practise  on  May  11,  Dr.  Hobart  A-  Hare  was 
toastmaster  and  addresses  were  made  by  the 
following  flpeakm:  Dr.  "Emay  D.  Jiamp^  pnA' 
dant  of  tho  Philadelphia  County  Medical  So- 
ciety ;  Dr.  Abraham  Jacobi ;  Dr.  William  H. 
Welch;  Dr.  Jamea  W.  Holland,  and  Dr.  Ed- 
ward  Kartiii. 

Dr.  T.  BiiiUTOBD  BoMftTSOor,  prafeHor  of 

biochemistry  and  pharmacology  in  tbe  TTni* 
verpfty  of  California,  has  donated  to  the 
regeuts  of  the  UniTersity  of  California  his  pat- 
antt  for  Hm  growth-controlling  eubstanoe  tethe- 
Hn  wldoli  lie  has  succeeded  in  isolating  from 
the  anterior  lobe  of  tho  pituitary  body  and 
which  has  been  employed  to  accelerate  repair 
in  slowly  liMUng  wounds.  The  proceeds  whioh 
auj  aofiroe  fnun  the  aale  or  lease  of  these  pat- 
ents are  to  con.Ttitute  a  fund  which  will  be  en- 
titled "  The  UniTersity  of  California  Founda- 
tion for  Intenational  Medical  Research  "  and 
lAdeh.  will  bo  eipended  in  the  f  nrthenmoe  of 
medical  research,  preferably  In  the  phyaio]aigy» 
chemistiy  and  patbolopy  of  jTrowtb. 

The  Soci6t6  de  Gi6ograpiue  has  awarded  its 
highest  prize,  the  Conrad  MaltOrBran  Ck»ld 
Medal  to  Dr.  John  H.  Finley,  president  <d  tine 
Univerflity  of  the  State  of  New  York,  in  recog- 
nition of  "the  exceptional  inter^t  and  high 
merit  of  his  volume, '  The  French  in  the  Heart 
of  Ammca."*  ThaOonuniidoiidBQ^ognidiia 
of  Quebec,  with  the  approval  of  the  Minister 
of  Laudd  and  Forests,  has  named  a  new  town- 
ship in  Qaap^  P.  Q.,  in  honor  of  Dr.  John  M. 
GIm^  state  gaolfli^  of  New  Yoric  in  rsooih 
nition  of  his  scientific  writings  on  Gasp^  and 
especially  of  his  book  "The  Heart  of  Gasp^*." 

Fhopessoh  Wm.  Bullock  Claak,  of  the 
Johns  Hopkins  University,  has  been  appointed 
«f  Maxyland  •  number  of  the 
State  Dflfeme  OoonoiL 

Trre  executive  rnrnmittee  of  the  Ent/jmolop- 
icnl  Society  of  America  has  commemorated 
the  appearauce  of  the  fourth  and  final  volume 


of  the  Carnegie  mosquito  monog^raph  by  elect- 
ing I'  redcrick  Knab  a  fellow  of  the  society. 

Tu£  Institute  of  Chemistry,  London,  has 
pressnted  a  sjlrar  bowl  to  Jlr.  B.  Pikher, 
regiatiar  and  secretary,  in  aspraaiatiim  of  bis 
twonty-fira  years'  service. 

A  ooMMrrTEK  on  research  to  cooperate  with 
the  National  Kesearch  Council  has  been  ap- 
pointed at  Wadiington  TTnivenity,  eoneistiflg 
of  members  of  the  corimration,  St  Lovla 
alxmini  and  facidty  as  follows:  B.  M.  Duggar 
(chairman),  J.  Erianger.  £.  Flad,  W.  W. 
Bonier,  A.  8.  langsdorf,  E.  Hallin^rodt^  R 
McCulloch.  L.  McMaster,  G.  T.  Moore,  E.  K 
Opie,  L.  Fylfl^  P.  A.  Bhaffer  and  J.  L.  Van 

Ornum. 

A  RESEABCB  committee  has  been  appointed  at 
Iowa  State  Collie  at  the  suggestion  of  the 
National  Beseareb  OomxaL   The  oommittse 

is  representative  of  the  various  interests  of  the 
college  and  is  made  up  as  follows:  P.  K.  Brown, 
professor  of  soil  bacteriology,  chairman,  J.  M. 
Eward,  assootate  professor  of  animal  bos- 
ban  dry,  L.  H.  Pammel,  professor  of  botany,  L. 
B.  Spinney,  pmfri,ssor  of  physics,  Helen 
Monsch,  associate  professor  of  domestic  sci- 
mee^  Ckma,  Iftiinayj  aasooiate  professor  of 
ymtorinaiy  palhokgy  and  baetariokgr* 

A  FIRM  of  geologists  has  been  organized  in 
Tulsa,  Oklahoma,  for  consulting  work,  con- 
sisting of  Messrs.  J.  B.  Newby,  B.  E.  Garrett^ 
J.  B.  Otabtree  and  A.  P.  wA^A. 

Ohaklh  Follbb  Bakoi,  prof  swot  of  agron* 

Otny  in  the  college  of  agriculture  of  the  Uni- 
versity of  the  Philippines,  has  been  given  a 
year's  leave  of  aUience,  to  accept  undw  tempo* 
rary  appoiotroent,  the  post  of  assistant  dirootor 
of  the  Botanical  Gardens  at  Singapore^  in 
charge  of  eaperimeiitsl  work  in  tropical  agron- 
omy. 

B.  li.  Leacu,  of  the  Bureau  of  Entomology, 
who  has  been  in  Washington  preparing  manu- 
aoript  and  notes  on  the  reeolta  of  his  inveetiga-. 
tiona  cf  llie  woolly  apple  aphis,  has  returned  to 
his  permanent  headquarters  at  Wincliester, 
V'a.,  to  resume  his  field  duties  in  connection 
with  apple  insect  isvesttgatioBa. 
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Fbakk  II.  Cole,  scientific  aaaistaut  in  the 
Boram  of  EntomologTy  fonnerly  loeated  at 
Washin^n,  D.  C,  has  been  detailed  to  Hood 
EiTfr,  Ore,  to  investigate  inserts  injurious  to 
strawberries  and  other  trudc  crops  in  ooopera- 
tum  with  flw  QNgon  Agfieultiinl  EipcviiiMiit 
BtatKm  %%  Coivdli*. 

Dr.  L.  H.  PmwwoioII,  of  tho  collope  of  for- 
estry of  Syracuse  University,  has  boen  put  in 
charge  of  the  white-pine  blister  rust  survey 
for  the  State  of  llidiiflrni,  as  the  rapresenta- 
tive  of  the  Bureau  of  Plant  Industry.  His 
headquaTter?,  Trhpn  not  in  t!ie  field,  aru  at  tlio 
department  of  botany,  Michigan  Agricultural 
Gi^lege^  Eaat  Lannng;  Ifioik. 

TaOMAB  CLAOBAft  Browh  Imb  resigned  his 
position  as  associate  piofaaor  of  geology  aX 

"nryn  ^Nfawr  Collego  nnd  has  taken  up  "worlc  in 
agriculture.  Ho  inny  be  addressed  at  Laurel 
Bank  Farm,  Fitcbburg,  Maaa. 

Profbsbor  Edwabd  Omoff,  Jr.,  for  many 
jnaiB  dean  of  the  ooflage  of  angiiMwn'ing  «f 

Ohio  Stilt*.'  UnivDrsIty.  nnd  at  prefsent  re- 
search professor  in  ceramic  engineering,  has 
obtained  iudetiuiu>  leave  of  absence  from  the 
muTenity.  Ha  liaa  been  oomnrisskmed  aa  a 
major  in  the  Quartermasters  Con>s,  Officers 
Reserve  Corps,  United  States  .\nny,  nnd  has 
been  ordered  to  report  for  duty  to  Fort  Sam 
Hovaton,  Teaaa. 

Da.  BaanuM  Q.  Barm,  aasoeiate  profaaaor 

of  zoology  at  the  ^tichigan  State  Normal  OA- 
lege,  Ypsilanti,  has  oVvtainod  leave  of  absence 
to  enlist  in  the  Keserve  Officers'  Training 
Chwpe,  and  ia  now  atationed  at  Fort  Sliendaii, 

111.  Mr.  A.  G.  Papworth,  of  the  University  of 
Michi>an,  h  takini?  charge  o£  Dr.  Smith'* 

work  nt  tho  Xurmul  College. 

At  its  last  meeting  on  May  9,  1917,  the 
Bumfoid  Oommttfeaa  of  tbo  Axnadaaii  Aead- 
emy  of  Arts  and  Sdaooea  made  <he  foUowing 

a]q[»ropriation8 : 

To  ProfesHor  Fro'loric  Pnlmer,  Jr.,  in  aid  of  hia 
re^ar<jlt  ou  li^jht  u£  very  nhort  wav«»-lengthB  (ia 
addition  to  fonnor  apprcqpriaftteas),  $100. 

To  Mr.  David  L.  Webster  for  the  salary  of  an 
assistant  in  connection  with  his  research  on  the 
tataaaltj  of  Baea  la  Z-xaj  apsetva,  HOG. 


To  Profsssor  B.  J.  Spenee  is  aid  of  Us  lessaisi 

uj»on  a  new  Color  Identity  Pyrometer,  $75. 

To  Professor  B.  J.  SfK?ncP  in  aid  of  hi.s  rc«??afeh 
npon  a  new  aud  more  sejiiiitive  form  of  radiumeter, 

$]rjO. 

To  Profo.s.sor  R.  C.  Gibbs  In  aid  of  his  Investiisa- 
tioDS  on  the  absorption  of  organic  and  other  sola- 
tlfloa  for  olbrarvkla^  visible  and  iafrarred  rajs, 
$500. 

To  Professor  W.  M.  Baldwin  in  aid  of  his  te- 
Bsafsh  OB  the  ebanwNr  of  «fe«aiaat  aabataMW 
necessary  to  sensitise  aalnial  ttaaaia  to  the  iafta* 

ence  of  X-rays,  $125. 

The  North  Carolina  Academy  of  Science  at 
its  recent  n^tii]£  elected  as  officers  for  the  en- 
aaiiigTear: 

President,  Professor  W.  A.  Wit1ier«>,  AgrioaltOial 
and  Engineering  Gkdlege,  West  Baleigh. 

Viee-pretident,  Dr.  J.  H.  Pratt,  State  Geologist, 
Chap(M  Hill. 

Secrctarii  Treasurer  (tenth  year),  Professor  £. 
W.  Oudger,  State  Normal  College,  Greensboro. 

Additional  Membtrt  of  iA«  Exeml^  Co waifttM, 
Mr.  Bert  Cunningham,  Hijrh  School,  Durham;  Mr. 
H.  B.  Totten,  University  of  North  na*«>itn>^  Ghapal 
HIU;  Ptoftaaor  E.  C  BaKi«la^»  Aahavilla  8diMl» 
A.shcrille. 

Dr.  Jrijus  Stiecmtz,  chairman  of  the  de- 
partmeut  of  chcniis^tiy  of  the  University  of 
Chicago,  lectured  before  the  Kd)ra8ka  Sec- 
tion of  Aa  Amerioan  Olianuaal  Soeie^  on 
the  mominf?  of  April  28  and  before  the 
Nebraska  Chapter  of  Sigma  Xi  on  same  even- 
ing. The  subject  of  his  morning  lecture  was 
"The  Elaetpon  Thaoiy  <rf  Fkiaithe  and  Nept- 
tive  Valences"  and  of  the  evening  lecture 
"  Combustion  or  the  Eleotarical  Iheocy  of 
O.vidation." 

Db.  J.  MoKeen  Cattell  gave  au  addres^s  ou 
Uaj  19  before  the  Twentietii  Oeaatnry  OInfa  at 
Boafeon  on  ''Frae  apeaoli  ia  the  iiai?«fail7/' 

The  annual  public  botanical  address,  under 
the  auspice-?  of  the  Botanical  Seminar  of 
Michigan  Agricultural  College,  wa^  delivered 
on  May  16,  ^  Dr.  I*.  H.  Penniiigton^  of  Sgnnt- 
cuse  University,  hia  topic  being  "^Vhiteinae 
blister  rust" 

By  the  death  of  Samuel  Alexander  at  his 
home  in  Detroit  on  May  15  is  lost  one  of  the 
old  time  amateor  hotaoiati^  tliat  S»»  e  nan 
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who  worked  in  botany  because  oi  his  ardent 
Vm  of  ptaatt.   Ifr.  Alewmdar  w»s  nearly 

eighty  years  old  at  the  time  of  his  death,  but 
still  kept  up  his  studies  in  spite  of  illness 
that  limited  his  active  coUecting  for  the  past 
tfane  yean.  tfie  kat  ten  years  his  <diief 
Btudies  were  on  tine  perennial  sunflowers,  of 
which  he  found  great  numbers  of  forms  and 
oi  which  he  hoped  to  be  able  to  publish  a 
nonograph.  He  was  at  one  tune  city  forester 
far  Detroit  and  farthered  the  planting  and 
care  of  trees  in  that  city  at  a  time  when  there 
were  but  few  voices  advocatiug  such  tilings. 
He  entered  the  Michigan  Agricultural  CoUt^e 
m  the  ear^  asatiag  of  1881  Irat  left  in  ft  few 
days  as  the  first  volnntear  hum  titat  tnstita- 
tion  for  the  war. 

We  learn  from  Nature  that  Major  A.  C.  B. 
Geddes,  who  bud  b<^uu  work  in  natural  sei* 

enee  lias  been  killed  in  lite  war  at  tiie  age  of 

twenty-five  years.   He  was  tiie  eldest  SOB  of 

Professor  Patrick  Geddes. 

Thk  dcnth  is  announced  of  S.  Tolrcr  Pres- 
ton,  kuuvvu  for  his   writings  on  cosmical 

IL  Hkmn  Btxat,  distinguished  for  his  wozk 
on  hydraulica»  bas  died  at  flie  age  of  equity- 
eight  years. 

Thf  "ixteenth  biennial  Dat<»h  Congress  of 
Ifaturol  and  Medical  Sciences  was  held  at 
The  Hagve  on  April  IS  and  following  days. 
We  Icam  from  Nature  that  in  connection 
with  this,  the  greo^nphy  spction  had  organized 
an  interesting  historical  exhibition,  mainly  of 
the  work  of  Mercator  and  the  Dutch  oarto- 
gtapbeis  of  tiie  seveoteenih  eentm?.  The 
chief  general  lectu;re  was  delivered  by  Pro- 
fessor H.  A.  Lorentx,  of  Leydeu,  on  Ein- 
stein's GraTitatiooal  Theoty  and  Ftendaaental 
Idftltf  in  Phjaias."  From  a  discussion,  in  one 
of  the  sections,  on  chemical  industry  in  Hol- 
land, it  appears  that  the  manufacture  of  ani- 
Une  and  oHier  Inieimaffiate  materials  for  the 
dye  indnstiy  was  started  in  1916. 

The  next  meeting  of  the  Ameriean  Associa- 
tion of  Patholopista  and  Bnct^rioloprists  will 
be  held  at  Minneapolis  on  March  29  and  '60, 

ins. 


The  twelfth  annual  meeting  of  the  Amer* 
lean  Aflsoeiatiai  of  Mnsenms  was  heU  in  K««r 
Toik  (Htr  from  May  21  to  98.  indnstvei  The 

association  consists  of  directors  and  curators 
of  leading  American  institutions.  The  ses- 
sions on  Vonday  and  Wednesday  were  at  the 
American  Musoom  of  Natural  Hist<n7.  ^ose 
on  Tuesday  were  at  fhr-  ■^f t  trnprVtiin  Miifieum 
of  Art  and  on  Tuesday  evening  there  was  an 
inspection  of  the  New  York  Aquarium  and 
an  informal  smoker.  On  Thursday  Hm  dele- 
gates visited  the  Central  Museum  of  the 
Brooklyn  Institute  of  Arts  and  Sciences  and 
the  Ohildren's  Museum  of  the  Brooklyn  Insti- 
tute. On  SUday  they  inspected  Hie  KewTodt 
Botanical  Gardens.  Trips  were  also  arranged 
to  tlie  Public  Museum  of  the  Staton  Island 
Association  of  Arts  and  Sciences  and  to  the 
Newark  ICnsenm.  An  espeeiaUy  interesting 
phase  of  the  sessions  was  the  report  of  the 
committee  on  training  for  museum  workers, 
which  was  devoted  to  finding  ways  and  means 
of  inereaslag  the  jvactioal  nsefbhuaa  of  niu- 

The  Electrical  World  states  that  as  a  result 
of  the  present  war  conditions  the  Manitoba 
branch  of  the  American  Society  of  Givil  Engi- 
neers has  oiganiasd  a  seientifio  and  industrial 
research  committee  to  organize  and  develop 
the  natural  resources  in  industry  and  sci- 
ence. At  i^esent  this  committee  is  listing 
all  STailaUe  zeaearck  laboratories  in  its  juris- 
diction,  also  all  men  engaged  in  scientific  and 
engineering  pursuits  and  the  qiu  lif  ationa  of 
each  man  in  his  particular  line  of  research  or 
engineering.  After  organixation  is  completed 
a  study  will  he  nude  of  the  reqnirenMOtB  of 
the  Province  of  Manitoba  aS  regards  manu- 
factured articles,  and  more  especially  imiwrts, 
with  a  view  to  supply  all  local  demand  for 
such  material  and,  if  possible,  to  provide  for 

eiipor^  if  it  can  he  eeotnomieaUy  aoooniiiliahed. 

Tm  trnatoos  of  Pordm  TTntvenity  haTS  ap- 
proved the  organization  of  an  engineering 

experiTTient  station.  This  station  will  be  em- 
ployed for  the  supervision  of  engineering  re- 
search. Arrangements  have  also  been  made 
for  the  eitenaioa  and  aqpi^ment  of  s  high- 
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▼oltage  laboratory,  in  which  yuMiuHW  M  Ugh 
M  600  kr.  Mm  be  obtainad. 


UNIVBSSITY  AND  EDUCATIONAL 
NSW8 

Steps  have  hocn  tnken  to  insure  the  ero<'fi<<n 
of  a  new  building  for  the  Indiana  UniTersity 
MmoI  «f  IMiotii*  OB  •  BMi  Hn  Bobart 
W.  Lnng  TTnuMtal,  TnHitinpoliii. 

Pbofessor  BoBBtr  IC  Yerkes,  of  Harvatd 

TJniver?5tT,  hns  hc^n  appointt^d  liC'ad  of  the  de- 
partment of  p^chology  at  the  University  of 
ICimeiete. 

At  llie  Jobna  Hopkins  Uiiiv«rri47»  Ptefaaor 

Edward  W.  Berry,  npsootate  profo^sor  of  pale- 
ontology, has  been  advaiK'cil  to  l)e  professor  of 
paleontology,  and  A^eociate  J.  T.  Siliijewald, 
Jfi,  to  be  aasodate  ptcfawOT  of  gMl- 

At  fV.c  MaMachusetts  Institute  of  Ttt-hnol- 
ogy.  Dr.  Charles  L.  Norton  has  been  appointed 
professor  of  industrial  physios.  Promotions 
iram  SmtrucUMf  to  asnstant  profeeeor  have 
been  made  as  follows:  Mathematie.-s,  Joseph 
Lipka  and  Frank  B.  Hitchcock;  physics,  Her- 
bert P.  Holnaffel;  drawing,  Arthur  L.  Good- 
Si.  H.  H.  NkWIUX,  dean  of  the  w>llogc  of 
science  of  the  ITnirersity  of  Chieago  (medical 
and  premedioal  students),  has  been  promoted 
horn  sa  «asooi«tB  pfotoofdiip  in  moIoKr  to 
ft  piofonotdup  ia  tbat  dspartmeut 

Iir  the  botaid49ftl  de!pftrtineiit  of  the  l£ichi- 
gan  Agrri cultural  College  Dr.  G.  IT.  Coons  has 
been  promoted  to  associate  professor,  and  Dr. 
B>  I*«  Woodoodc  to  wsistBiit  prafcssor*  "Bpgiti* 
ning  with  July  1,  Mr.  Ezra  Levin,  nt  present 
instructor  in  Ixitany  at  the  KalamaEoo  High 
School,  takes  up  his  work  as  extension  agent 
in  pknt  dissssss^  for  lu3i  bis  tim%  and  assist- 
ant pathologist  ia  tha  BipeiiaMiit  Btation  in 

the  other  half. 

Dit.  PiEiu?r,  ^r<uiK  has  been  apr>ointe<l  to  the 
chair  of  ciiuicui  neurology  in  the  University 
^  Puis  ia  anoosssioB  to  tba  late  Fnlessor 

FbIuleik  A-  M.  CuRTit's  has  been  nppointe<l 
leoturer  in  Freooh  at  Leipzig.  She  is  said  to 


be  the  first  woman  oa  tiie  staff  ol  a  G«nnan 

univeralty. 

DISCUSSION  AND  CORRESPONDENCE 
SUKPACB  TENSION,  CAPILLARITY  AMD 

ravaoLsm  pools 

While  starfsoa  tension  aad  capillarity^  aza 

being  discussed,  the  writer  would  like  to  raise 
the  question  of  whether  or  not  the  material 
oomposing  the  tnbe  makes  any  diffeienea  ia 
tha  lidi^  to  wiuoh  the  ligoid  ziasa. 

It  is  3urpri.sing  that  it  is  not  po-ssible  to 
settle  this  apparently  el^eutary  question  at 
once  by  reference  to  any  one  of  a  score  of 
good  treatises  on  vliyaiae;  phyeiae  is  an  old 
science,  the  subject  of  intermolecular  attrac- 
tion is  fundamental,  capillarity  is  discussed 
at  length  and  the  deductions  carry  oouviction 
bom  of  mqwBMive  AimdBa  As  a  mattsiF  of 
fact,  statements  bearing  on  the  point  in  ques* 
tion  seem  inharmonious  and  many  of  them 
lack  deamees.  One  of  the  most  convincing 
that  tiie  wiitse  haa  aeen  is  that  of  Bigelow  and 
Hunter,'  irfM  iSy:  "  We  have  demonstrated 
that  capillary  ascension  of  water  (and  benxene) 
is  diffwent  in  tubes  of  dilerent  subetanoee," 
and  they  base  the  aasertfam  on  eapnimsntsl 
evidence. 

This  declaration  accords  with  the  writer's* 
oonoepts  oonoeraing  capillarity.  Since  he  is 
not  a  T^kjndM,  tiwse  eonoepts  sboold  «Mns 
from  tba  oooohisioia  of  physicists  ooaosming 

the  point  or  at  least  from  well-known  and  un- 
questioned principles  of  physics,  but  as  a 
matter  of  fact  they  are  based  partly  upon  soeh 
oonelasiona  end  jprinoipilcs^  pattl^  vpoa  aev* 
end  yetXS  of  OOgitation,  and  partly  upon  the 

1  Patrick,  W.  A.,  Ostwald's  "Handbook  of  Col- 
loidal Ghemistry, ' '  Scikkok,  N.  B.,  YoL  XLV.,  No. 
1,143,  pp.  750-751,  November  1916.  Kim- 
ball, Arthur  L.,  "  XeRative  Surface  Tension," 
Bci£KC£,  N.  S.,  VoL  XLV.,  No.  1,162,  p.  75,  Jao. 
26,1917.  B«ek«r,  Qoo.  F.,  "  Propalsios  SosfMS 
Tension,"  8cie.vce,  N.  8.,  VsL  XLY^  NOb  1,20^ 
p.  U5,  Jab.  2,  1017. 

'Bigdew,  8.  Li,  and  Hnatsr,  F.  W.,  **Tb%  AdM* 
tion  of  the  WaJls  in  Capillaiy  PhcnoSMoa,"  /mt. 
Phy:  Chem.,  VoL  15,  p.  380,  1911. 

iBbaw,  m  **n»  Bflls  aad  IWe  of  Oauals 
Wator  in  Oil  and  Gaa  Sanda"  (discussion),^* 
Intt.  Mia,  Eng.  Trana.,  Vol.  51,  p.  601,  1916. 
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more  significant  to  the  writer  than  they  would 
to  a  physicist.  Up  to  the  time  Bigelow  and 
Hunter'a  paper  was  publi&lied«  at  leaiit,  the 
£t«nitai»  di3  aoi  wem  to  oom  the  point  at 
all  satisfaetorfly,  yet  many  statements  and 
implications  seem  to  be  clear.  Ramsay  and 
Shield's  clasaio  determinations  oi  euzlaoe  ien- 
■km  baaed  tqpon  capil]ai7  riae  may  be  dtad 
as  an  example.  If  capillary  rise  is  affected 
by  the  nature  of  the  tube,  their  results  would 
apparently  be  invalidated. 

Do  not  thne  eiibatanoea  ovdinari^  play 
pacta  in  capillart^,  and  does  not  the  result 
depend  on  the  identity  of  each  of  t!:e  sub- 
atancest  If  water,  air  and  glass  are  the  sub- 
iftanfTffj  the  watar  heaps  up  against  the  glass, 
sad  if  the  tube  is  of  hair-like  diameter  there 
Sa  a  riae  of  water.  Ts  not  this  due  to  the  fact 
that  where  water,  air  and  glass  come  together 
znolectiles  of  water  are  drawn  toward  the  glass 
mnoh  more  than  towwd  moilaenlaa  of  air  or 
other  molecules  of  water? 

The  mechanics  of  this  process  seem  simple, 
-whereas  it  is  diibeult  to  conceive  how  the 
xniiiag  of  the  li^d  can  be  e  prodnot  of  ita 
rnvface  tension  alone,*  even  thom^  the  walls 
of  the  tube  above  the  liqtiid  )mve  a  contractile 
ooeting  of  adsorbed  liquid  or  a  membranous 
eBtenaion  of  the  liq^d  in  liie  tabeu 

The  writer  is  particularly  interested  in  the 
part  that  capillarity  or  differences  in  inter- 
xnolecular  attractions  may  play  in  oil  and  gas 
•ecwMWitatioii.  In  tiie  vieini^  «f  oil  and  gaa 
poob  uliush  occupy  the  porea  of  rocks  in  the 
«irth,  water  with  \TirIati3  quantities  of  salt  in 
solutioo,  oil  of  one  or  more  kinds,  natural  gas 
and  perhaps  air  are  in  oontaot  with  each  other 
nad  vith  variooa  nuncnia.  Oil  and  gaa  are 
foxmd  in  relatively  largo-pored  rocks,  in  pools 
which  show  some  similarity  in  shape  and  the 
pressure  upon  them  is  usually  several  hundred 

pounds  to  the  aqnare  inch.  The  preaaore  on 
aome  poola  ia  gzeatv  than  that  which  would 

be  CJ^orted  hy  a  column  of  wder  c:^ondingr  to 
the  surface.    May  not  the~'*e  features  be  ex- 

«WaBhbame,  C.  W.,  "The  Capillaxy  Cioneentrs- 
tion  of  Gaa  and  Oil,"  Aim»  last.  IHa.  M%g.  Trant^ 

▼ai.  M»  p.  aso, 
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plained  ia  eonaidoMble  part  hy  diffenneaa  ia 
intennokealar  attraetioaaff 

STllCaaONOT78  KHYTHMTC  IIOVEIIBHIW  OF 
WALL  WEB-WOKM  LARVJB 

BaaniT  diaenaaioa  ia  Sonmca  of  qmAoro- 
none  aetions  of  certain  animals,  notably,  flaah* 
ing  of  fireflies,  brings  to  mind  a  habit  of  the 
larv»  of  the  fall  web-worm  iEifphanUria 
ctuna),  whidh  aaaoia  to  be  of  the  aaaie  aaftoMk 
'Whadwr  it  haa  been  noted  in  the  literatare 

or  not  I  am  unable  to  spv;  rimbably  it  has,  as 
it  is  of  common  oocurreuoe.  In  any  event  a 
short  aeoonat  of  the  habit  Bkay  not  be  out  of 
place  in  this  connection. 

Fall  web-worm  larvw,  eeattcred  over  the 
outside  of  the  web,  may  be  seen,  at  inter- 
vals of  from  three  to  five  minutes,  to  start  a 
ahaip  zhythnie  awayiag  tnm  aide  to  aida^ 
accomplished  by  raising  the  anterior  half  of 
the  body  to  a  semi -erect  position,  then  moving 
it  quickly,  firat  to  one  side  then  to  the  other, 
throng^  an  angle  of  about  ninety  degreee. 
The  movemwt  is  started  by  a  few  of  the 
larvn,  but  in  a  few  seconds  all  the  individ- 
uals in  the  a>lony  will  be  moving  in  the  same 
maaner  aad  ia  perfsot  miaoo*  Ido  Botlum 
mj  aolea  at  hand  but,  as  I  romembear  it,  tiM 
movements  were  at  the  rate  of  nbout  forty  per 
minute  and  otrntinued  each  time  for  fxnm 
forty-fire  aeoonda  to  aioretlkaammiaiite.  Etmi 
more  suddenly  than  they  starlv  the  movementa 
cease. 

What  the  cause  is  for  this  strange  habit  aa 
a  puaale.  It  aeema  to  hatfo  nothing  to  do 
with  spinning  tiie  mh.  Artificial  stimiili 
failed  to  start  them  before  the  end  of  the  rest- 
ing interval  although  various  means  were 
tried  These  included  sounds,  both  musical 
and  othervbeh  made  with  varioaa  iiutramenta, 
smoke  and  strong  chemical  odors,  jarring  and 
several  other  devices  which  suggested  them- 
selves at  the  time.  Equally  futile  were  at- 
tsBipla  to  atop  the  mowBienta. 

There  leemeJ  to  be  no  leader,  the  swaying 
starting  one  time  in  one  part  of  the  colony 
or  even  in  several  parts  at  onc^  and  again  ia 

spoklUksd  by  penslidett  ef  Oe  dbeater^  V.  a 
flealogkal  8orny* 
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•ome  oiJier  pari    lofacbUr,  lio««ftr»  IB 

would  join  in. 

This  habit  was  first  observed  by  me  sev- 
eral years  a^o,  just  how  long  I  do  not  remem- 
ber It  is  uMointad  witii  vj  eulitit  feool- 
lections  of  the  insect.  I  have  made  more  or 
less  careful  observation  of  it  and  taken  notes 
several  times,  the  first  tune  in  191^  I  do  not 
tiiiak  HoA  1  «fttr  law  a  coloiiy  <bat  did  not 
liave  the  habit  and  I  have  had  them  in  the 
laboratory  every  suminer  for  BCTcral  years. 
Observations  of  the  habit  may  be  made  on 
ooloniee  confined  in  the  breeding  cage  oar  on 
those  in  the  natoxal  eonditioDi.  Thm^  wmn 
to  be  no  difFcrenee. 

There  is  no  doubt  in  my  mind  that  this  habit 
is  an  earoelknt  CMinpto  of  gymnhmmfwii 
rhjrthmic  motion,  not  occasional  or  aooidental, 
but  habitual  with  the  spfcie°.  It  may  be  well 
added  to  lir.  Craig's  single,  more  or  leas  doobt- 
ful,  enunpH  that  of  tto  chirping  of  oldBati. 

I..X.FftAlM 

Bntomoloqical  Laboratory, 
West  VnaiNu.  UNivnaiTT 

THS  MPVLAB  NA^rs  or  NOITS  AMSBXCAlf 

PLANTS 

Ax  article  nnder  thia  tiHe  in  SonoKM  lonr 
Fdbruary  2,  by  J.  Adana,  opens  a  question 

which  has  interested  the  present  writer  partly 
for  the  same  reasons  as  there  given,  and  he 
has  passed  linoiigli  ytsAam  aligea  of  mental 
attitude  toward  it. 

A  notable  fact  is  that  common  names  Trhen 
once  established  are  apparently  more  stable 
tiian  the  seientiflo  names.  The  names  of 
btrda  fomiali  a  good  example  of  this,  very  few 
common  names  having  been  cbanged  in  the 
last  fifteen  years  while  a  fourth  or  more  of  the 
•oiaatifie  naaei  bave  been  obanired,  and  aonw 
of  them  two  or  three  times.  However,  the 
number  of  specie^  of  seed  planta  18  abovit  tOB 
times  as  great  as  that  of  birds. 

This  very  stability  indioatee  diffleoiHy  ^ 
establiahing  eonunon  namee  when  none  edst 
IvTames  are  a  result  of  necessary  "handles," 
and  the  greater  part  of  those  species  which 
have  not  received  tiiem  are  not  regarded  fre* 
quently  eaoni^  to  establish  names.  The  eeaen- 
tial  iiaaHtiea  of  a  name  would  seem  to  be  ^ 


nifteanoe  and  dnplieitiy.  The  uae  of  qmlify* 

ing  adjectives  should  be  avoided  as  far  as 
possible.  The  writer  is  nnt  certain  that  a 
species  must  bear  the  same  name  in  different 
wgiona,  or  that  dUhrait  epeoiaa  maj  not  have 
the  same  one  inasmuch  as  a  name  which  is 
appropriate  in  one  place  may  not  be  in  an- 
other, and  similar  species  often  occupy  similar 
plaoea  in  different  legiotu.  The  writer  idaoes 
much  value  on  local  lists,  keys,  etc.,  includin? 
a  single  state  or  natural  area.  Thia  restricts 
the  number  of  species  involved  and  simplifies 
identifiQatioQ* 

The  surest  wa^  to  acquaint  the  general  pub* 
lie  with  the  names  of  planta  is  through  illus- 
trations. Is  it  not  possible  to  have  a  ooopera- 
iSm  lysttun  \if  whi^  diffsflont  etatea  wonJd  be 
responsible  for  certain  portions  and  thus  die- 
tribute  the  cost  of  production  as  widely  as 
possible  I  This  would  eliminate  the  duplica- 
tion now  cuiieut  from  the  jrablioa^on  of  aiD'' 
ilar  material  in  different  places  and  pennit 
the  use  of  first-class  illustrations  of  uniform 
quality^  as  well  as  help  to  unify  the  Dame^. 

O.  A.  Stkteks 
Aaawui/ruaja.  Oouum,  N.  D. 

FAUNAL  CONDITIONS  IN  SOUTH  OBOROXA 
ItLMIDt 

Diiinio  a  teoent  viait  to  tiw  iaianda  (rf  Sonfli 

Qeorgia  (latitude  54*  south)  a  very  curioni 
fannnl  condition  was  noted,  and  as  this  i% 
perhaps,  of  biological  interest,  it  may  be  well 
to  state  briefly  ^  &ots  of  the  eaia 

Soulli  Geovgia  lies  in  the  sub-Antarctio 
rejrion  a  few  hundred  miles  to  the  cast  of 
Cape  Horn.  The  season  is  open  for  about 
fhioe  months,  but  quite  rigonma  the  lemaindsr 
of  tiie  yaar.  The  principal  vegetation  ia  tos- 
eocV  grass,  and  this  at  one  time  supported 
many  rabbits  and  perhaps  a  few  other  species 
of  mammals.  A  few  decades  ago,  the  whaling 
indnstiy  was  started  with  South  Georgia  as  a 
base  of  operations.  To-day  there  are  nins 
whalinff  stations  on  the  larpe  islsnd,  and  in 
a  good  season  of  three  or  four  months,  several 
thousand  whales  are  handled.  The  carcasses 
are  allowed  to  drift  along  the  beach,  as  aeon  as 
the  oufeor  coating  of  blubber  has  been  nmoied. 
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Am  a  Mmtt  of  iSbkt  tiier»  «>a  Mwd  milM  of 
IliaM  hug*  d&eajiog  mnmrn  ummA  the  tari- 

ous  stations. 

IJiitil  about  thirty  years  ago,  there  weare  no 
nts  on  the  islands.  At  that  time  •  tailing 
▼assel  allowed  a  few  rats  to  go  aahon^  and  die 

lesnlt  to-day  ia  appalling  in  its  enormity. 

The  conditions  have  been  ideal  for  these 
rats — with  their  ueats  iu  the  tangled  bunches 
of  tOModc  and  peat,  and  widi  a  eonstaiit 
supply  of  meat  in  all  stages  of  deodmpoaitioii 
and  cold  storage  close  at  hand! 

There  are  literally  millions  of  these  rodents 
working  away  at  the  eareaasea  and  iwatnning 
along  the  well-trayeled  trail  which  they  have 
mnH  -  on  the  mountain  slopes.  Even  when  the 
winter  snows  cover  the  plac^  operations  in 
Ait  Tat  baTeB  ten  not  stopped* 

It  was  stated  at  one  of  the  whaling  stations 
that  the  rats  have  devastated  thr-  fr^w  small 
animals  living  on  the  island,  and,  indeed,  are 
a  menaoe  to  theliMltli  and  safety  of  the  plaot. 

It  would  be  interesting  to  know  what  char- 
acteristics the  rat  would  develop  after  a  few 
jears  of  such  a  specialized  habitat. 

L  A.  Lun 


SCIENTIFIC  BOOKS 
lies  Seiences  Biologiques  AppJiqnecs  a  I'Agri- 
euUure  et  la  Lutte  CorUre  les  Ennemis  des 
PUtntes  aux  EtaU-TJim,    By  Da.  PAtiL 
MuoRAL.   Xztrait  d«t  Aimakt  des  Epi- 
phytics  Tome  Troi^iome.    Pariti  Idbxairie 
Lhomme.    1916.    Pp.  30-3£K). 
It  does  not  seem  like  four  years  since  Dr« 
Mtithal  Tiaited  this  country  and  traveled 
from  taat  to  nett  and  north  to  south,  visiting^ 
the  field  laboratories  of  the  Bureau  of  Ento- 
mology and  educational  institutions,  yet  autu- 
aUj  XbaX  trip  wat  tahaa  in  liie  tnmmer  of 
1913.   His  book,  iinder  the  title  (trKuslated) 
"  Biolofricnl  Sciences  Applied  to  Agriculture 
and  the  Struggle  against  the  Enemies  of 
Flantt  in  tiio  XTnited  Statet,*  waa  leoeiTed  in 
thit  oountry  in  November  last,  its  publication 
having  heen  delayed  by  the  war,  and  it  is  even 
xww  printed  only  in  a  very  small  edition.  It 
it  a  large  royal  oettvo  Toluiiie  tforering  nearly 
four  handred  pagea^  abvndantij  illnttnted. 


UarishBl  baa  a  remaRkable  mind.  It  it  litfle 

less  than  marvclotit  that  in  two  montht  and  a 
half  he  should  hare  prasped  the  whole  field 
in  so  perfect  a  way  as  to  be  able  to  write  a 
booik  t^eh  is  especially  illimunating  to  us 
-who  are  in  tiw  middle  of  thingt  and  wbo  oaa 
not  pet  the  per?pcctive  wliich  he  reached  after 
he  returned  to  France  and  collected  and  clnssi- 
fied  his  notes  and  impressions.  The  larger 
part  of  tbo  book  it  devoted  to  the  Bnrean  of 
Entomology,  pages  52  to  198  being  givtm  to 
this  service.  The  rest  of  the  Department  of 
Agriculture  is  considered  in  the  following  80 
pagea,  and  90  more  art  gtvan  to  tibe  eqwri* 
ment  stations,  Ibe  ttate  entomologitta*  the 
Horticultural  Commission  of  California,  and 
the  forest  services  of  the  different  states. 
Ulan  follow  40  pagea  on  mu'rareitiea  and  agri* 
cultural  colleges,  especial  space  being  given 
to  Cornell  University  and  tlie  universities  of 
Illinois,  Califomia,  Stanford  and  Harvard. 
Be  it  enthoriat^  over  tiie  Ataociation  of 
Eoonomic  Entomologists.  The  remaining  100 
pages  of  the  book  are  devoted  to  chapters  on 
insect  carriers  of  disease,  the  methods  em« 
ployed  in  the  atmggle  against  the  enemiet  of 
crept  (diit  chapter  being  divided  into  cul- 
tural methods,  biological  methods  and  tech- 
nical methods),  the  laws  concerning  the  pro- 
tection of  plants  including  the  insecticide 
law,  and  a  eoiudttaion.  In  Ait  condntion, 
after  praising  in  an  unstinted  way  the  estab- 
lishments of  this  cotmtry  and  the  work  wliich 
has  been  done,  he  especially  points  out  that, 
far  fram  narrowing  itaelf  in  applieationt  of 
science,  the  United  States  holds  a  place  of  the 
first  rank  in  creative  science.  He  thinks  that 
France  has  much  to  learn  from  Amvica,  al- 
tiiovi^  it  wonld  be  a  niatake  in  hit  coontcy 
to  create  an  organization  imitating  in  all  re- 
spects the  Department  of  Agriculture  at 
Washington.  He  shows  that  the  economic  and 
onltnral  oonditiont  axe  ^te  different  on  the 
two  continentt  and  that  certain  quettiona 
which  have  prime  importance  here  have  only 
a  secondary  interest  in  France.  He  is  inclined 
to  think  that  the  IJnited  States  Department 
of  Agrionltnre  it  laflur  over  organiied,  and 
Hunks  that  tiie  fatnn  wiU  bring  ahonl  a 
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•miplifioation  ol  its  ooMtatMut  dauMaitl* 
Tlw  nnin  knoii  that  he  leomed  hr  lut  jam' 

ney  is  thnt  France  can  no  Inncrr  remain  sta- 
tionary in  th^  matters  and  that  it  should 
make  efforts  to  organise  biology  as  applied  to 
■(pmniltaro  upon  »  base  md  aolid  basis,  and 
he  proceeds  witb  practical  snjcgestions  in  thia 
direction,  lie  praises  the  Federal  Horticul- 
tural Board,  the  Federal  Iiiaecticide  Board, 
and  the  lEEovtieiiltanl  OnrmniMirwi  of  Oeli- 
fonus,  and  thinks  that  all  of  these  should  be 
imitated  in  France.  He  especially  points  out 
the  necessity  for  the  introduction  into  France 
of  fooh  ediwetiain  m  oar  jmmg  men  get  in 
applied  biology  in  the  agricultural  colleges 
and  uniTcrsitief*  like  Cornell  and  Illinois. 
Thece  is,  he  points  out,  in  France  at  the  pros* 
ent  tine  no  -mj  of  getting  •  eoieiitifle  eduoa* 
tion  in  biokgieil  etndiee  m  applied  to  agri- 
culture. 

After  pointing  out  some  of  the  great  ex- 
amplee  of  mamttaey  saving  in  tiiie  ooantty  aa 
tile  reeuit  of  woA  in  applied  bitdogy,  he  doM 

with  the  sentence,  *'  Tliese  are  great  examples 
which  it  is  well  to  recall,  for  they  establi^ 
witii  tike  most  complete  evidaooa  tiie  ieot  titi* 
tibcee  is  no  other  sure  way  tiian  tiiat  of  soica- 
ti^.c  organization  of  work  to  get  full  value 
from  the  national  soil  and  to  give  back  to 
agriculture  iho  greatest  possible  part  of  tiie 
siehei  itiiieh  an  kat  to  it  annually  htm 
parti." 

L.  O.  HOWABD 


CONCERNING  THE  HISTORY  OP 
FINOBMRIMTB 

Sir  Willum  J.  Hbrsohii*  poUisbed  re- 
cently a  brief  pamphlet  of  41  papes  under  the 
title  "The  Origin  of  Finger-Printing"  (Ox- 
fold  Unirenity  Ftaas,  iei«>.  Tfaia  is  nudnly 
an  antobiographicid  sketch,  giving  in  detail 
the  story  of  hf -r^'  t^  r  ruthor  during  the  time  of 
his  useful  service  in  India  (1853-78)  oon* 
oeived  the  notion  of  finger-printe  and  dabo* 
rated  this  system,  which  was  subsequently 
devr-^  ii  I  nnd  placer!  on  n  truly  scientific  basis 
by  Sir  Francis  Galtou.  We  are  indebted  to 
Sir  W.  Herschel  for  his  interesting  doooment: 
it  ia  alwayi  Talvable  ivban  one  who  has  paayed 


a  praninant  rftle  in  inangnrmting  a  new  nove* 
meat  pseeeits  us  with  a  reooid  of  iribat  ha 

believes  was  his  share  in  bringing  about  this 
innovation  or  invention.  The  inventor,  how* 
ever,  will  seldom  be  able  to  write  impartially 
the  history  of  hie  own  nmntion;  no  oos^  in 
fact,  whether  gtatesman,  artist,  poet  or  scholar, 
while  recording  his  own  history,  has  the  fac- 
ulty (I  bhould  even  say,  the  right)  oi  clearly 
deteemiaing  his  own  plaee  in  the  long  ehain 
of  historical  development.  This  judgment 
must  be  left  to  the  historian  of  the  future. 
The  principal  purpose  by  which  Sir  W.  Her- 
sdiel  was  guided  in  writing  his  aoooont  is  to 
demonstrate  that  he  waa  the  real  "  discoverer  ** 
of  finger-prints  in  Bengal  in  185S,  entirely 
from  his  own  resources,  and  to  discredit  all 
otiier  fllaima  to  priorily  in  tiiia  natter,  mp&- 
daDy  those  on  the  part  of  the  Chinese.  I 
regret  that  the  author  has  failed  to  take  notiie 
of  the  "  History  of  the  Finger-Frint  System  " 
publiiihed  ne  in  the  Smitbaonian  Bapoat 
for  1912  (pp.  631-G52,  Washingtno,  1MB). 
Not  only  are  vSir  W.  Herschel's  great  merits 
and  his  share  in  the  history  of  the  invention, 
if  iuveutien  It  may  be  eaOed,  duly  eeiknowl- 
edged  and  objectively  expounded  there,  but 
he  would  also  have  found  there  all  the  avail- 
able evidence  in  favor  of  the  Ohiuese,  Japa- 
nese and  Tibetans,  all  of  whom  applied  ages 
ago  with  full  eoneeiouwwe  tiie  tyatam  of 
finger-prints  for  the  purpose  of  identifying 
individuals.  The  few  modern  traces  of  evi- 
dence known  to  Sir  W.  Herschel  are  treated 
by  him  dightiy,  and  he  wondesB  that  "a 
tem  BO  practically  useful  as  this  could  have 
been  known  in  the  groat  ^^T^'l!i  of  the  East  for 
generations  past,  without  arresting  the  notice 
of  western  statesmen,  merchants,  travelers 
and  students."  The  Hohammedan  authors 
who  visited  China  did  not  fni!  in  describe  tliis 
system.  Rashid-eddin,  the  famous  Persian 
historian,  who  wrote  in  1303,  reports  as 
foBowa: 

When  aattaM  baese  paiisfl  tiw  riz  boario  of  «hs 

Chinese,  they  are  remitted  to  thr  Onn^icH  of  Stat«, 
where  they  are  discussed,  and  tii«  d^oision  is  iasnsd 
aflar  btiag  veitted  by  the  Met  or 
•igMtDfa'*  of  all  irihe  have  a        to  a  vdee  ia 
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the  council.  This  ' '  finger-signature ' '  inrlicntos  tliat 
the  act,  to  which  it  is  allachevl  in  attestation,  has 
Imob  JiiemMa  and  dafialtivdj  kppirovsd  hf  thoM 
whose  mark  haa  thus  been  put  upon  iL  It  is  usual 
in  Gathaj  [ChinA],  when  any  oontraet  a  eateied 
Into,  foff  ih*  ontBn*  of  ilM  Ibgan  of  tiw  pivtiM  to 
be  traced  ujion  the  dooimiont.  For  oxpcricnca 
BhovB  that  no  two  individuals  have  fingers  pre- 
olsdf  aHln.  Tin  littid  of  the  oontraettng  putf 
sot  upon  tho  hack  of  tho  paper  containing  the 
deed,  auid  lines  are  then  traced  round  his  fingers  up 
to  fh*  tamokiea,  in  oider  tihat  if  ovar  om  of  than 
ahoold  deny  his  obligation  this  tracing  may  bo 
OMBpoxod  with  Us  flngon  and  li»iiiagr  thoa  bo  toac 
liatod.! 

Ftaf eawnr  Henri  GodUer  ol  Fttria,  fhs  effitor 
d  Tillers  famous  work,  adds  to  this  paaaage 
a  footnote  relative  to  the  history  of  fingcr- 
printa,  and  -ooinmentiiig  on  the  claim  of  Six 
W.  Haeflohel^  tvwlr  nmula: 

W.  Hantlhd  was  entirely  wiongt  lb.  Tanlia 
protested  apainst  th©  claim  of  Sir  W.  TTorschol,  and 
finally  a  Japanese  gentlemen,  Kumagusu  Minakata, 
profed  tt»  ease  for  the  Japanese  and  the  Ohiaeae. 
None  of  these  vrritera  (|uoted  the  passage  of  Rashld- 
eddin  which  is  a  peremptory  proof  of  the  antiquity 
of  tho  «•  of  flBfarpiinto  by  fho  CIMumd. 

IndMd  it  18,  aiid  iha  obnrratioii  that  no  two 

individuals  have  finger-marks  precisely  alike 
is  thoroufrhlj  Gnltonian.  There  is  the  earlier 
testimony  of  the  Arabic  merchant  Soleiniao, 
^0  wrote  in  aJk  661,  and  who  states  tiuit  in 
Ohinft  ereditor's  bilb  were  marked  by  the 
debtor  with  his  iiiiddlc  fincrpr  and  index  united 
(see  my  History,  p.  64^).  But  we  have  more. 
E.  Ohftvumes,  in  miewlnir  nty  aitieltt  in  tin 
T'oung  Pao  (1913,  p.  490),  has  pointed  out 
three  contracts  of  the  Tang  period,  dated 
AJ}.  782  and  786  and  discovered  in  Turkestan 
(two  by  Sir  Aunt  Stein),  which  were  provided 
with  the  fing«r-marks  of  both  parties,  and  00a> 
tain  at  the  etui  tho  typiciil  fornm!a: 

The  two  parties  have  found  this  just  and  clear, 
wd  Iwvo  afiiasd  tho  kaptwslens  of  thsir  ibigois  aa 
a  distlnetito  oarkJi 

A  day  iwl  for  whidi  no  later  date  than  the 

i8e«  H.  Ytile,  "Cathay,"  now  ed.,  VoL  HI., 
p.  123,  London,  1914,  Hakhiyt  Soeie^. 
•  fleo  A.  StdB,  "AiMiaBt  Kholaii,'*  Vol  L, 

pp.  525-529,  Oxford,  1907,  where  the  three  docxi- 
menta  are  publiahed  and  translated  by  Chavannea. 


third  contiirr  n.c.  ran  be  assumed,  and  which 
bears  on  its  reverse  a  very  deeply  and  clearly 
ont  impression  of  the  owner'a  thumh-mark, 
has  been  brought  bade  by  me  fnm.  Oiiina» 

niid  is  illustrated  and  described  iii  the  above 
paper.  I  have  nlso  shown  how  the  fivHtem  was 
developed  in  ancient  China  from  magical 
beliefii  in  the  power  of  bodily  perls,  the  iadi- 
vidua],  as  it  were,  sacrificing  his  finger  in  good 
faith  of  h)<i  promises :  in  ita  origin,  the  flnprer- 
print  had  a  niugiuul  and  ritualistic  character. 

Sir  W.  Eersebel  atates  that  be  Islls  to  see 

the  definite  foroe  of  tile  word  "  identification  " 
in  the  (Chinese  fingrpr-print  system.  In  his 
opinion,  there  must  be  two  impresaions  at 
least,  that  wHl  bear  oomparison,  to  oonstitvte 
"identification."  He  thinks,  of  course,  one* 
Bidfdlv  of  tho  detection  of  criminals  to  which 
the  process  has  been  applied  by  ua,  but  never 
in  tfie  Eaat  (for  what  xeoaoa,  I  baye  slatad 
elsewhere).  Ifost  oertainlj,  the  idea  under- 
lying Chinese  fing'er-printa  wns  principally 
that  of  identification,  aa  expressly  stated  by 
Bashid-eddin  and  aB  Ohinese  inlonnanta. 
a  doobt  or  litigation  arose,  all  tiiat  was  neoss^ 
snry  v-?.^-  repeat  the  fuLT-r  impression  of  the 
contractor  who  had  formerly  signed  tho  deed. 

B.  LiiurER 

MlMBDV, 
CHtOAOO^Itb 


SPECIAL  ARTICLES 

ON  THB  COLLOID  CHEMISTRY  OP  FBULINCt 
TMT 

I 

As  familiarly  known,  when  Fehling's  solu- 
tion ia  treated  with  a  reducing  substance,  it  is 
genoallr  eipeeted  tiiak  a  bri^  red  precipitate 
wiU  be  obtained.    Frequently,  however,  an 

omnpp  or  yellow  precipitate  is  obtained  and  in 
certain  instances  nothing  but  a  yellowish- 
green  or  Uuidi'gieett  disooloiation  results. 
The  attempto  to  aooount  for  these  difleienoea 

are,  for  the  most  part,  chemical  in  nature;  it  Is 
held  that  tho  red  reaction  reprweuts  a  precipi- 
tate of  cuprous  oxide,  the  orange  or  ydlow  ones 
more  doubtful  suboxides  or  hTdrated  fonaa  of 
the  oxide,  while  the  character  of  the  ffreeiiish 
discolorations  is  left  doubtfuL  It  is  often  be* 
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liered  that  these  latter  represent  but  question- 
able evidanoe  for  the  prmence  of  any  true  »• 
iuang  wilMtonoe^  or  if  conceded  to  be  pon- 

iive  evidence  for  sucli,  it  is  Beld  that  the  re- 
ducing eubstaaoea  can  not  be  present  in  great 
amounts. 

An  jnTOBtieftticn  of  tibia  tenm  of  obaagw 

from  n  colloid-chemical  point  of  view  reveals 
the  fact  that  these  color  changes  are  coinci- 
dent, not  with  differeucee  in  the  nature  of  the 
todwsftioiii  pmdnolii  btil  only  witii  diffaraioes 
in  the  size  attained  by  the  particles  of  reduced 
substance.  Ji  the  copper  oxide  particles  are 
brought  down  in  Tei7  fine  (subcoUoid  or  col- 
loid) fotin,  the  gnMiiah  diaookratioiis  toe 
produced;  as  the  copper  oxide  particles  grow 
in  size  they  beeorae  yellow,  then  orange,  and 
when  very  coarse  thay  are  red.  The  series 
shows,  in  other  words,  what  has  been  observed 
fcy  difforait  oolloid-chemical  workers :  that  one 
and  the  same  material  may,  in  the  colloid 
state,  show  different  colors,  the  color  order  fol- 
lowing WoUgiBBg  Oetwild'e  ookr  lew,  aeooid- 
ing  to  which  the  moat  hlgUy  dispened  par- 
ticles of  a  given  substanre  are  likely  to  he  yel- 
low, turning,  as  the  size  of  the  particles  iu- 
OnatM^  to  otuge  or  red,  and  finally  to  lioleC^ 
Uoe  OT  Uack. 

As  to  which  of  these  xwasible  colors  wiH  be 
obtained  from  a  Fehliug's  solution  undergoing 
lednelioin  depends  upon  the  oonditiont  wa- 
rotiadli^  the  reduction,  the  gieeniih  dieooloni< 

tions  being  ohtaincd  whenever  the  conditions 
are  such  as  will  keep  the  cuprous  oxide,  as  pro- 
duced, in  its  finely  divided  state;  while  the  red 
will  Tesnh  when  ofiposite  conditioiie  obtain. 

Three  faetors  en  chiefly  eonouned  in  tin 
pmccHs: 

1.  Contrary  to  the  generally  accepted  no- 
tion, the  presence  <rf  too  randh  rsdudng  eub- 
stance  (as  too  much  destxose)  is  more  likely  to 
yield  a  grc<mish  ri:>i'ult  than  the  presienee>  of  too 
little.  This  is  becaiise  with  much  reducing 
eabstence  the  reduction  starts  from  many 
points  et  onoe,  but  with  edumetion  of  the 
KViilabh'  ci>i>per  salt  the  process  comes  to  a 
halt  before  the  cuprous  oxide  parttolee  have 
attained  any  great  sixa 

2.  foeqpeetive  of  the  emomt  of  redndag 


substance  present,  the  greenish  discoloration 
will  be  obteined  whenerer  materials  are  pres- 
ent in  the  leeetion  mixture  which  tend  to  sta- 

bi]::^e  the  cuprous  oxide  in  its  finely  divided 
farm.  Such  materials  are  of  the  group  of  the 
lyophilic  (hydrophilic)  colloids  and  whenever 
piesenti  eitbsr  beeeuse  edded  enperimentsllj 
to  reaction  mixtures  prepared  in  the  laboratory 
or  brought  in  with  the  mixtures  being  tested 
for  reducing  bodies  (like  diabetic  urine)  they 
ineHne  to  etefailiae  the  oivfons  oxide  iriien  thie 
is  still  in  a  finely  divided  state. 

3.  With  certain  reducing  substances  (like 
dextrose)  such  protective"  hydrophilic  ool- 
loide  may  be  ptodneed  in  tiie  eenrae  of  tiie 
reactions  incident  to  the  Fehliug^a  t^st  itself. 
In  the  action  of  the  alkali  of  Fehling's  solu- 
tion upon  dextrose,  for  example,  there  are  pro- 
dweed,  fiom  e  ehewricel  point  of  Tiew,  not  only 
die  various  degradation  products  which  are 
responsible  for  the  reduction  of  the  copper 
salt,  but,  from  a  colloid  point  of  view,  many 
of  these  ere  coUoid  in  nature  and  so  tend  to 
inhibit  m  pvedpitetioii  of  tlie  eopioiie  oxide  m 
coarse  form. 

Consideration  of  these  various  facts  not  only 
renders  intdligihle  many  of  the  exoeHent  em- 
piric instructions  which  different  chemists 
have  long  found  useful  when  Fehliug's  test  for 
the  qualitative  or  quantitative  determination 
of  Teriono  ledncinv  bodiee  is  employed,  but 
thsy  iniUcate  also  what  schemes  should  be  fol- 
lowed if  it  is  de^^ired  to  get  the  coppsr  oxide 
precipitated  in  its  coarse  red  form. 

To  allow  adequate  time  for  the  growdi  of  the 
cuprous  oxide  partieles^  it  is  better  to  make 
reductions  at  low  temperatures  than  at  higher 
one.'i.  A  Fehliug's  test  earricfl  out  at  room  tem- 
perature by  mixing  the  Fehliug's  solutiou  with 
the  Bospeoted  material  and  setting  this  aside 
for  twenty-four  hours  is  therefore  more  likely 
to  yield  a  red  precipitate  than  if  the  t<*st  i.s 
made  by  boiling  the  two  together  in  the  ordi- 
nary way. 

Oare  durald  also  be  taken  not  to  use  csese- 

sire  quantities  of  the  material  containing  the 
reducing  bodies.  This  not  only  avoids  the 
possibility  of  using  more  reducing  substance 
than  -diete  is  eTaikUe  copper  salt  that  may  be 
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reduced,  but  it  minimizes  the  possibilities  of 
•ddiac  earaesaiva  QoantitiM  of  ptoteotinre  eoh 

loids  which  mi^rht  stabilize  the  cuprous  wdde 
in  ltd  finely  divided  form.  Finally,  in  doubt- 
ful cases,  a  dilution  of  the  reaction  mixture  is 
ahniya  to  be  triod.  ^  this  mefliod  then  is 
fttoided  not  only  excessive  concentration  of 
tTiP  m^iici?5cr  V<Afly  iUself,  but  thronjrh  adt:viiiate 
dilution,  both  those  protective  ooiloida  which, 
tnsy  bo  sdded  from  without  or  those  iHbidi 
may  be  funned  in  the  reaction  mixture  itself 
are  likely  to  be  diluted  to  a  point  whore  their 
effect  in  stabilizing  the  cuprous  oxide  in  its 
SaOif  divided  lorn  is  laisely  last 


\Vliile  working  on  the  reduction  of  Fdl- 
lingfs  solution  by  formaldehyde,  we  encoun- 
tered a  series  of  reoetions  which,  while  largely 
familiar  to  the  phymcal  chemists  since  Brsdi^s 
classical  studies  ou  the  inorg-anic  fermentei,  are 
somewhat  new  in  their  simi  total;  and  since 
the  reactions  are  strikingly  like  those  ob- 
served in  hiologiesl  natevis],  we  have  vied 
them  to  elucidate  the  nature  of  SQOh  hiologioil 
reacrtions  for  our  students. 

Formaldehyde  reduce  a  Fehliug's  solution 
not  only  to  the  ondinaxy  enpnms  oxide,  hot  to 
the  metallic  copper.  The  copper  comes  down 
in  colloid  form,  but  as  this  hapfpens,  a  second 
reaction  emues  in  which  the  metallic  copper 
aots  upon  the  fbnnaldeliyde  and  decomposes  it 
with  the  liberatdon  of  hydrogen.  The  libers- 
tion  of  hydrogen  continues  for  hours,  until 
either  all  the  formaldehyde  has  been  decom- 
posed or  an  the  oopper  salt  has  been  vedaoed. 

We  use  this  reaction  as  a  biologioal  analogue 
illustrating  the  formation  of  an  enzyme  (the 
reduced  oopper)  from  a  series  of  simple 
"  dead**  materials  (alkali,  silti^  eaxbol^dmto). 
From  another  point  of  Tisw  wa  may  aay  that 
tho  formaldehyde  jwisons  or  acta  as  a  toxin 
upon  tho  Fehling's  solution.  Against  this  the 
seaotum  miztara  produces  an  antitoxin  (the 
meCallio  oopper). 

The  reaction  may  also  be  used  to  illustrate 
the  action  of  different  enzymatic  poisoua 
Potassium  cyanide^  for  example,  when  added 
to  the  FeUing's  solution  will  not  <nk]7  prevent 


its  reduction  by  the  fonnaldehyde  but>  added 
after  the  nduotion  has  been  iaitiatsd,  wiU  in- 
hibit or  stop  farther  reduotios  and  libsntion 

of  hydrogen. 

As  emphasized  by  Hoppe-Seiyler,  tho  produo- 
tioa  of  nsooent  I^drogen  is  held  to  be  essential 

in  the  chemistry  of  respiration.  But  depend- 
ing upon  whether  this  production  of  hydrogen 
in  a  biologiod  oxidation  mixture  occvirs  in  the 
pteaanee  or  in  the  ahssnoa  of  onTgen,  totalljr 
diSerent  effeets  (as  an  oxidation  in  the  one 
case  or  a  reduction  in  the  otlif»r)  may  he 
brought  about.  The  same  is  true  of  the  chem- 
iatx7  of  a  Fehling's  sofaition  when  xeAieed  hj 
foimalddo'da 

If  a  substance  like  methylene  blue  or  phenol- 
sulphonephtbalein  is  added  to  the  reaction 
mixture,  these  dyee  are  left  untouched  or  are 
deoxidized,  depending  upon  whether  the  reaO> 
tion  mixture  is  kept  in  a  flat  dish  exposed  to 
oxygen  or  in  a  tall  tube  from  whidi  oxygen  is 
krgcly  exolnded.  In  other  words,  the  first  dye 
behaves  just  as  in  the  fiassinsl  eaqperimento  of 
Paul  Ehrlich  upon  tii^suo  oxidations;  the  phe- 
nolsulphonephthaleiu  acts  as  in  the  experi- 
ments of  E.  0.  KendalL  Phenolsulpboneph- 
tiuulein  suffers  redwstion  in  the  body  whenever 
oxygen  is  absent  while  it  is  kft  untouched 
when  this  is  not  the  case. 

A  detailed  aououut  of  these  experiments  has 

been  sent  to  the  KiMoidrZmUcknfi  for  paUU 
cation.  Martix  IT.  Ffscher, 

Mabian  O.  Huoksr 
EiCBBiBO  Laboratory  or  Pbtsioumt, 
Umivbsitt  Of  Omonnui^ 
ICsnh  18, 1917 

TBI  OIL  CONTIIfT  OF  COTTON  tUD  A» 

ACCmtATB  BASIS  FOR  COMUBRCZAL 

STANDARDIZATION 

Ab  a  result  of  four  y  ear^  wtnk  by  the  aufitorv 

three  of  which  are  shown  in  the  table  below, 
and  based  on  more  than  600  detcrminutiong 
in  the  cotton  industry  laboratory  of  the 
Georgia  State  College  of  Agricultiire,  it  was 
found  that  the  oil  content  of  cotton  seed  is  an 
inherent  characteristic  of  the  variety,  and 
that  the  percentage  of  oil  in  any  variety  can 
be  increased  by  selection  with  no  correspond- 
ioff  loss  of  other  dssizahla  qualities.  Al* 


Digitized  by  Google 


506 


8CISNCB 


CN.  B.  Yflb  ZLY.  Na  urn 


tiiough  there  may  be  slight  variations  from 
year  to  year,  depending  upon  tbo  season,  these 
enriromnental  factors  influenoe  all  varieties 
aBH  and  the  teed  «f  Am  muriellei  Hist  INN 
high  in  percentacro  of  oil  the  first  year  have 
remained  so  durinp  suhsequent  seasons.  The 
seed  of  the  same  variety  when  grown  on  the 
■andy  toil  of  tiia  ooailal  plains  imdoaa  rau' 
formly  less  oil  than  when  grown  during  ihe 
same  season  on  tho  rod  clay  goil  of  the  Pied- 
mont Plateau.  This  dit!ereuce  varies  from 
OJSl  gallon  to  9  J  galbna  per  ton  of  asad, 
dapanding  ui>on  tiie  Tariety.  In  a  genaral 
way  the  varieties  with  the  highest  proportion 
of  meats  to  hulls  produce  the  most  oil;  but 
tSwre  b  no  poaitiTo  oorralation  bafeween  per- 
osntaga  of  meats  and  the  cXL  oontent,  sinea 
the  pcrccntaga  of  oil  in  tho  maati  variaa  with 
the  variety. 


lULTS  OBTAINO  WITH 
AB-DRT  SKKD  0V>  TWXNTT-OKB  VAaiEmS  OV 
OOTXON  OBOWM  JTOB  THUS  aUOOBSBIfB 


■nUURON  Tir.ht),  AT 
GLOUGIA 


Hitsfs»«»  ••••••••• 

nnaonon  

Obok's  

Wnief  s  Ideal.. 

Poulnot  

Brown's  No.  3. 

Liveacy's  

Texas  Bar  

Brown's  Na  1. 
College  No.  1 


P 


7.62  38.34 
7.99;40.44 
7.1588.91 
7.01141.17 
7.46  41.43 

7.63  41.10 
7.6642.18 
7.70  40.76 
6.S0  41.33 
7.y:i  41.  So 
8.78  43.25 


IS 


II 


s  6.81  41.75 


7.61 
8.60 

8.20 


Hooper's 
WiHiam's..... 
Col  pepper' a.. 

Cleveland  

Brown's  No.  2.  7.79143.32 

Christopher  !7.2.">42.52 

Bmmhlett'8  16.60,42.56 

Mfa.low's  (7.5lU2.40 


41.44 
42.90 
42.90 


23.30  62.14  50.50 
22.65  60.14  48.90 
22.38  59.68  48.10 
21.94l68.60  47.40 
21. 78188.08  47.00 
21.3S  57.01  45.70 
21.24  oti.64'45.60 
21.07  ."iO.lO  44.90 
20.93  5.1.R2  14.70 
20.89  5o.70;44.40 
20.63  w.Ol  44.30 


4  a 


20.76  55.36 
20.75;&6.S4 


44.20 
44.10 


Caldwell's.. 
Lanlcford'a.. 


7.04  43.01 
7.94j46.88 


20.40Im.40  48.60 

20.37i54.32  43.30! 
20.24  53.98  43.10 
20.1S  53.82  42.80 
20.11  5.T62  42.50 
20.05  5.'i.40  42.50 
19.93,53.l4;42.30j 
18.88  60.8440.10 


|S0.94|66, 


L84j40: 
.^144.' 


3.47 
3.38 
3.50 
3.3t 
3.33 
3.39 
3.31 
3.45 
3.42 
3.37 
3.27 
3.39 
S.42 
8JI2 
3.32 
3.30 
3.37 
3.38 
3.40 
3.35 
3.14 


1,067 
1,0.30 
1,037 
1,013 
l.Ult) 
1,052 
1,018 
1,052 
1,038 
1,(».^7 

1,046 
1,061 
1,016 

1,032 

1,019 
1.0.34 
1,047 
1,032 
1,018 


1,€80 


1  Nitrogen  detenaiasttons  mada  If 
of  a^srieultaral  chttwilstry. 


The  seed  from  cotton  plants  grown  upon 
soil  to  which  fertilizer  high  in  nitrogen  has 
been  applied  are  uniformly  higher  in  nitrogen 
Hiaii  aaad  from  plaata      tiw  sana  varialy 

grown  during  the  same  season  on  soil  not  so 
liberally  supplied  with  this  clement — the 
average  difference  being  less  than  one  half  of 
ona  psr  asnti  Tha  aiuouit  of  nitngan  ftund 
in  the  seed  from  different  varieties  is  fairly 
constant.  In  the  seed  of  one  variety  only,  did 
this  variation  exceed  twenty-three  hundredths 
of  oma  par  cent> 

The  difference  in  the  value  of  the  cotton- 
seed meal  and  the  hulls,  produced  by  a  ton  of 
seed  firom  the  variety  yielding  the  most  oil  and 
tha  one  yidding  tha  least  amonnt  of  ofl  was 
only  forty-four  cents,  and  the  increaaed 
amount  of  lint  on  tho  seed  of  the  inferior 
variety  more  than  offset  this  differenoeb 
Thaaalbr^  lihen  la  ptaetieally  no  diffsNnoa  ia 
the  value  of  cotton  seed  aside  &om  oil  con- 
tent, and  the  greatest  variation  between  dif- 
ferent varieties  of  seed  in  this  respect  was 
fomd  in  Hia  aeaaon  of  191^ 
contagaa  were  28.69  and  17.8% 
The  average  variation  for  three  years  was 
four  and  forty-two  one  hundredtha  per  oeaLp 
or  elavan  and  a^t  tnliia  gaUona  of  ml  par 
ton  of  sead.  nddag  tiia  averaga  prioa  af  aaad 

for  tho  same  three  years  and  the  avernpe 
yield  of  oil  in  gallons  per  ton  of  seed,  it  will 
be  found  that  the  price  paid  for  the  oil  thsy 
contained  was  89|  eenta  par  gaDon.  Ou  tida 
basis  there  is  a  difference  in  vahia  of  seed 
from  the  varieties  of  high  and  low  oil  content 
shown  in  the  above  table  of  $9.73  per  ton. 

By  siimfaatfiig  tiia  inferior  varietiea,  Hw 
quality  of  the  seed  oould  aasfly  be  improvo^l, 
thereby  increasing  their  average  value  $5.00 
per  ton,  and  the  present  annual  crush  of  more 
titan  ftn  nUEoa  tona  would  represent  a  sav- 
ing of  iwauly'ftfa  inllHiiii  dolhia  par  aimain. 
This  elimination  could  easily  be  effected  if  the 
seed  were  purchased  on  the  basis  of  their  oil 
content,  and  these  data  show  inclusively  that 
tilia  ia  Hia  only  aoeurata  bada  of  eominiercial 
Btandardiiation.  Lot  B.  Basv 

OzoROTA  State 
Atbsns,  Oa. 
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DEDICATION  BXBRCI8SS  AT  TBB 

BROOKLYN  BOTANIC 

GARDEN 

On  Aiiiril  19-21  exercises  wero  held  in  connection 
with  the  dedication  of  tho'  completed  laboratorj 
building  and  plant  houses  of  the  Brooklyn  Botanic 
Gardan.  The  programs  at  the  various  seasiona 
mm  as  ftmom: 

APEIL  19 

Formal  exercises  for  offioiaU,  Oardea  members 
and  invited  guests.  Lecture  Hall,  Mr.  Alfred  T. 
White,  chairman  of  the  Botanic  Qardan  Ooveming 
Committee,  preeidlne. 

laliodiietoij  Adaeem,  Mr.  A.  AaguatOB  BmIj, 
pMridBnt  ot  flw  Brooklyn  Institnte  of  Aits  and 
ocienees. 

Address  for  the  City  of  New  York,  Hoa.  WiIIuuli 
A.  Premlergast,  comptroller. 

The  social,  edueiitional  and  scientific  value  of  bo- 
tanic gardens,  Prof«nor  Johtt  MmI*  Ooolte,  Uat- 
versity  of  Chicago. 

Addresses  for  the  borough  of  Brooklyn,  Hon. 
Lewis  H.  Pounds,  jmsident  of  the  borough ;  for 
the  Department  of  rarks,  Hon.  Baymond  V.  Inger- 
soU,  fiommissimior  «<  Parinp  Bnwkljn;  for  the 
Brook^  BotaDlo  Oardwi,  Br.  0.  Stuart  Gager,  di- 
reetor  of  the  Garaoi. 

10  P.M. 

Boemtion  bj  the  troateei  and  mm»A*B  anxilinrv, 
iflnoenoB  «C  tmilding  and  view  of  ozUblt  on  go- 
netlca,  arranged  in  cooperation  with  the  Cold 
Spring  Harbor  Station  for  Experimental  Evolution 
of  the  Oaaegto  laatitiitiiiB  of  Waabiagton. 

ntiMT,  inn.  SO 

Dr.  H.  A.  Hnri  lor,  Torre.y  profoaMV  Of  botai^, 
Columbia  Univeriiity,  jiresiding. 

A  vegetative  reversion  in  J'ortulacca,  A.  F. 
Blakeelee  and  B,  T.  Avery,  Btation  for  Experimen- 
tal Evolution,  Carnegie  Institution. 

Lstereourses  between  aolf-itarila  ^j^ants,  £,  M. 
Baa^  Bumey  XnatiftnttOB  of  BkrtarA  XUTmllT; 

Evolution  by  hjbiidiiation,  B,  G.  JaffNj,  Btair* 
Tard  University. 

Binary  fissinii  and  fiurfai'e  foM>-ion  in  the  develop- 
ment of  the  Yolvox  colony,  U.  A.  Ilarjier,  Colum- 
toia  University. 

The  nucleus  as  a  center  of  oxidation,  W.  J.  V. 
Oaterhottt,  Harvard  University. 

Modern  applications  of  botany,  Melvillo  T.  Oooh^ 
Bat«n  College. 

liyaflUtim  of  eertain  species  of  OynuMMlNnraB^ 
ghm,  B.  O.  Dodga,  Oolumbia  University. 

I'atliologirnl  problems  in  the  distribution  of  per- 
isbalilo  pl.ant  products,  C.  L.  Shear,  Bure^tu  of 
Plant  Indufitry,  U.  S.  Department  of  Agriculture. 

Some  tiotanical  problems  which  paleobotany  has 
lia^  to  solve.  (Bead  by  title.)  Arthur  Hollfafcf 
St^an  lalaad  Asooeiation  of  Aita  and  fWawwia. 

no  aadeni  oaia  of  Ameriea.  (Bead  I17  title.) 
"William  Treleasc,  University  of  THinoiB. 

Farther  notes  on  the  structural  dimorphism  of 
acmal  aid  tatraapoila  ptattta  ia  tha  gmm  Qalai^ 


nra,  Marahall  A.  Howa,  Now  Toifc  Botaakal  Gar- 
den. 

A  quantitative  ^dy  of  BanoUaar^  growOi- 
forms  as  illustrated  by  the  400  commonest  apaciaa 
of  Long  Island,  N.  Y.  (Bead  by  title.)  Nomaa 
Tajflor,  Brooklyn  Botaaie  Qardaa. 

2  P.M. 

Dr.  N.  L.  BiittM,  dii«etor4a-«hiaf,  Maw  York 
Botaideal  Oarden,  jueel^fog. 

The  relation  of  erown-pall  to  other  overgpfowths 
in  plants,  Krwin  F.  Smith,  Bureau  of  Plant  Indus- 
tiy,  U.  S.  Departiiient  of  Agriculture. 

Tlie  Ureiiinalea  of  Oregon,  Herbert  S.  .Tacksoa, 
Purdue  University. 

The  importation  of  phytopathogenen,  W.  H. 
Bankin,  Cornell  University. 

Physiological  races  of  parasitic  funp,  George  M. 
iuod,  University  of  Missouri. 

The  genus  Sndog(m$,  Gaoria  F.  Atkinaon,  Oor- 
mH  Bnmnltj. 

A  method  it  obtaining  abnndaiit  aporolatloa  in 
enlhires  of  Attmtaria  mlont,  L.  O.  TCaakal,  Ba* 
reau  of  Plant  Indoitry,  U.  8.  DapartoMBi  aC  Agii* 
culture. 

The  vegetation  of  our  new  West  Indian  Iiloiidi, 
N.  L.  Britton,  New  York  Botanical  Garden. 

Weather  conditions  and  plant  dOvalopiBaBty  O.  P* 
Burns,  University  of  \'ermout. 

American  heaths  and  pine  heaths,  Joim.  W* 
Harshberger,  University  of  Pennsylvania. 

Botani^  training  in  the  Agricultural  CoIIeaa. 
( Bead  Iqr  title.)  A.  Vineant  Oemnn,  Ma— chnaeHi 
Agriealtnral  OoOega. 

A  dnnlicated  leaf -lobe  factor  ia  Baiiai,  Gaorgt 
H.  Shuli,  Princeton  University. 

Isolation  as  a  factor  in  specific  change,  Kd- 
mund  W.  Binnott,  Connecticut  Agricultural  College. 

Further  studies  on  tho  interrelationship  of 
morphological  and  physiological  characters  in 
seedlings  of  Phaseolus,  J.  Arthur  Harris,  Station 
for  Experimental  Evolution,  Camo|rio  Tnstitutim. 

Inheritance  studies  in  Castor  beans.  (Itead  hj 
titla.)   O.  E.  White,  Brooklyn  Botanic  Qardaa. 

POPUIiAa  8CIKNTIFIP  PR0(7RAM 

Mr.  Alfred  T.  White,  chairman  of  the  Botanic 
Ctarden  Governing  Coinmittef,  presiding. 

Photographing  wild  flowers  for  color  iUoatrar 
tions.  Dr.  HooMr  D.  Booaa,  fitata  Botanist  of  N«ir 

York. 

Vacant  lot  gardeuinj'  and  chUdMB'b  gardens  in 
Brooklyn,  Miw  £Uea  Bddjr  Shaw,  ecottor  of  Ela- 
aMBtaiT  iBBbnietlon,  BrooUyii  B<rtaale  Qardan. 

PrODMBU  of  conservation  in  New  York  Rtnte, 
Hon.  Oeorge  D.  Pratt,  commissioner  of  Conserva- 
tloii  of  Nov  Yoik  Stata, 

APKIL  21 

Dr.  H.  M.  Bichards,  Columbia  University,  pre- 
siding. 

The  ^BciiroiiiaBi  of  phuat  atiuetuiaay  Joha  II. 
ICaef arlane,  TJvlhadty  of  Fana^jlfaala. 

Contact  stimulation,  CL  B.  StOBO,  HaaMUihvaatti 
Ajrricnltural  College. 

Tho  ri-^piratory  ratio  of  caoti,  H.  IL  BidMrdi^ 
Columbia  University. 

Tha  ahaofptloa  of  oaUani  aalta  bf  aqaaah  aaadr 
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lings.  (Road  l>y  title.)  B.  H.  True,  Boreao  of 
Plriiit  Inaustry,  U.  S.  Department  of  Agrieoltiire. 

Duplication  ntid  cohesion  in  the  main  azij  in 
chicory,  A.  B.  Stout,  New  York  Botanical  Qwdea. 

The  scijueiice  of  life  in  peat  bogs.  (Bead  br 
title.)  W.  W.  fiowim,  Oont«U  University. 

Some  obierTBtfcnM  on  the  MonnHty  of  Spirogyra, 
H.  H.  York,  Brown  UnirerBity. 

The  problem  of  the  imported  plant  diseam  as  il- 
lustrated by  the  White  Pine  Bhater  Rust.  (Bead 
by  title.)  Haven  M<»t«alf,  Bar«au  of  Plant  Indus- 
try, U.  S.  Department  of  A^friculturo. 

Outline  of  the  history  of  the  aeiene«  of  phyto- 
pathology, H.  H.  Whetsel,  Cornell  University. 

Tuben  within  tabna  of  BoUmmm  tuberomm,  Jt. 
C.  Stnnirly  Nsir  TimIe  AgiiauUnnl  Ei|MiiaiiMit 

Th*  fosy-spored  Agariea  of  Norfk  AaMrlM,  W. 
A.  Murrill,  New  York  Botanical  Gantan. 

Some  botanical-phannaec^ostieal  iBTBitigations, 
Henry  Kraamer,  PUladdpliia  OoDBga  ox  Fbar> 

macy. 

The  cytologicnl  structure  of  T!i)iryorhi:a  UippO' 
croteae.'  (Bead  by  title.)  £.  W.  Olive,  Brooklyn 
BolMiis  QwdM. 

AVRTL  21 

Conference  to  consider  Vacant  Lot  Gardening  and 
"how  the  Botanic  Garden  rm-iy  hteomt 
Most  Helpful  to  Teachers 

Dr.  0,  A.  King,  Brooklyn  Institute  of  Arts  and 
Stimem  mud  Btumxm  Sail  Bisfa  Sduml,  piMidiiw. 

WdeoDWu  Dr.  0.  Stnait  Ctager,  dinetor  «t  tfis 
Brooklyn  Botanic  Garden. 

The  possibilities  of  vacant  lot  gardening  in 
Brooklyn,  Mr.  H.  F.  Button,  profeseor  in  the  Now 
York  State  School  of  Apiculture  on  Long  Island. 

How  may  tln^  Botanic  (Jardon  cooperate  with  lo- 
cal schools  f  Dr.  Ralpli  C.  Benedict,  Bushwick  High 
School;  Mis«!  P,.>atrico  King,  Public  School  No.  25; 
Miss  Johanna  Becker,  Public  Rehool  No.  36;  Dr. 
Frederic  Lucjueer,  Public  Scliool  No.  132;  ICn 
Ifargaret  Kane,  Publie  Beliool  Ko.  98;  Mr.  James 
O  'Donnen,  Public  School  Nou  4S;  Mn.  Allee  Bitter, 
Public  School  No.  89. 

Opportunities  offered  by  the  Botanic  Garden,  Dr. 
E.  w!  Olive,  curator  of  Puhllc  Instruction. 

What  the  Botajiic  Garden  is  doin;:j  for  Brooklyn 
boys  and  pirla.  (With  brief  statements  by  ten 
boys  and  ffirls.)  Mim  Ellen  Eddy  Shaw,  curator  of 
elementary  iii^^truction ;  Mi'^s  Joan  Qroily  SMlilailt 
curator  of  elementary  iustruction. 

Tea  was  served  at  4:30  p.u.  if  the  WoOHHl'l 
Auxiliary  of  the  Botaaie  Oarden. 


THB  STANFORD  MEETING  OF  THE  PA- 
CIFIC DIVISION  OF  THE  AMERICAK 
ASSOCIATION  FOR  THE  AD- 
VANCEMENT OP  SCIENCE 
Tn  soMiul  aaaiial  neetfaif  of  llw  Padte  DM* 
sion  of  the  AnMrioaa  Association  for  the  Advance- 
ment  of  f^ienc©  wa«  held  at  Lel.md  St.anford 
Junior  University,  California,  between  the  dateS| 
Apin  S  to  7,  mr.  The  headqMftM»  of  the  Dl- 
vUoB  were  naiataiiMd  ia  the  rottmda  of  David 


Starr  Jordan  Hall,  and  the  seodona  of  the  several 
societies  participating  in  the  meeting  were  held  in 
lecture  rooma  of  the  departments  to  which  the  so- 
eletieB  mee  eieidjr  lelaled. 

Three  ppneral  sesHlo'ns  of  the  division  were  held, 
the  lirat  of  which  was  a  qmponom  on  the  after- 
Booft  of  ttatidagr,  April  5»  Dr.  J.  C  Btaantr, 
president  of  the  Paeiflc  Divi.sion,  presiding.  This 
symposium  had  bees  |trepared  Or.  D.  T.  Mae- 
Dougal,  dlreetor  of  the  Demt  Lahoeatwy  of  Che 
Carnegie  Int^titution  of  Washington,  Tucson,  upon 
the  subject,  "Coordination  and  Cooperatioa  in.  Be- 
eeardi  and  In  Applications  of  Science."  Four  ad- 
dressee were  presented  as  follows: 

"Science,  and  an  Organized  Cnviliz-ition, "  by 
Wm.  E.  Bitter,  director,  Seripps  Institution  for 
Biological  Beseaid^  La  JoOa,  OUifomla. 

"The  National  Research  Counffil  as  an  Agency 
of  Cooperation,"  by  Arthur  A.  Nqyes,  director  of 
Ghenieal  Peeeandi,  Throop  Gdhge  of  Teehnakfy, 
Pasadena,  California. 

"Plaaa  t<a  Cooperation  in  Besearch  among  the 
Beieatifle  Seeletiee  of  tiw  PaeUe  Ooait,"  h^  J.  a 
Merriam,  profe!<:sor  of  paleOtttolqgJi  UlliTBMty  of 
GaUfomia,  Berkeley. 

**The  AppUeatioM  of  Sefaace,"  bj  HIIBm  W. 
Durand,  professor  of  mechantetf  euflaMriBg,  Bin- 
ford  University,  California. 

On  the  evening  of  Thursday,  April  5,  a  general 
session  was  held  in  the  aaaemblj  hall  of  the  Outer 
Quadrangle,  Dr.  J.  C.  Branner,  president  of  the 
division,  presiding.  At  this  session,  President  R.  L. 
Wilbor  welcomed  the  aeeoehttan  «b  fte  pait  of  the 
univerisitT,  and  T>r.  Jamos  A.  B.  Srherer,  prt^sidfirt 
of  Throop  College  of  Technology,  r^onded.  In 
thb  raaponae  Preeldeat  fleherer  eafeeoded  lavi* 
tation  of  Throop  College  of  Technology  and  other 
institatioos  of  southern  California  to  the  Pacific 
DMefoa  of  the  Amerleaa  Aaaoeiation  to  hold  its 
1918  meeting  in  Pasadena.  The  nominating  com- 
mittee presented  its  report,  nominating  the  foUeiT' 
ing  members  to  serve  upon  Eseeotive  Coamdtfeae 
for  a  term  of  three  years  each:  Dr.  W.  W.  Camp- 
liell,  director  of  the  Lick  Obxervatorr,  Mount  Ilam- 
ilton;  Dr.  Wm.  E.  Bitter,  director  of  the  Bcrippe 
BMtStotloH  for  Biological  Beaaareh,  La  JoDa,  CKK- 

fnrnia,  and  Mr.  C.  E.  Grunsky,  president  of  the 
American  Engineering  Corporation,  San  Franeioco. 
TMa  report  «aa  aeeepted  and  the  oBoielaiT  naa  fa- 
structed  to  cast  the  ballot  for  these  names.  Fol- 
lowing the  transaetion  of  thia  boaiaess.  Dr.  J.  C 
Branner,  the  retiring  preeldeat  of  the  Pacific  Di* 
viiloa  of  fke  AaMrieaa  Aaeo«iatian,  praaeated  Va 
pMrfdeatial  addieM  vpea  the  mli||wt>  "Bom  ef 
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tlM  Sdanilfle  Problems  and  Duties  at  Our  Doors. ' ' 
This  sessioii  waa  followed  by  an  informal  reception 
to  tba  faculty  of  the  oaivexaity  and  to  the  visiting 
nemben  of  tin  ■■oetattam  at  Uw  Imbm  «f  PmiU 
dent  anf!  Mrs.  H.  L.  Wilhur. 

The  third  general  session  of  the  meeting  was 
hM  tm  Um  vmAag  of  lWtaj>  Aptll  Sr.  J.  €L 
Branner,  presMent  of  the  Pacific  Division,  presid- 
ing. At  this  eeaaion  the  executive  committee  re- 
potted ibm  eluilee  ttf  Fwideiui  u  fto  pteee  far  Am 

1918  meeting  of  the  (li\'i«iion,  in  response  to  tho 
iavitatioa  given  by  President  Scherer,  the  time  for 
tte  neetJBf  to  be  detenidBod  later.  The  eroentiye 
committee  also  reported  the  election  of  Dr.  D.  T. 
MaeDougil,  dizeetor  of  the  Desert  Laboratory,  Car- 
aegle  InatttvktoA  of  Washington,  Tucson,  Arizona, 
M  piMident  of  the  Pacific  Diviilm  for  the  ensuing 
year,  and  Dr.  Barton  W.  Everrnann,  director  of 
the  Museum  of  the  California  Academy  of  ikueucee, 
flu  lYancisco,  as  vice-president  of  the  divielea  tad 
chairman  of  the  executive  committee  for  a  term  of 
three  years.  Together  with  the  president  and  viee- 
president  of  the  dMaion,  the  eoaeeative  wmimlttftf 
for  the  ensuing  jear  includes  the  three  members 
elected  at  the  previous  general  session  of  this 
BWoUnCf  nd  four  nenilNfB  vlion  taniw  of  efflee 
had  not  jet  expired,  as  follows: 

W.  W.  Campbell,  director.  Lick  Observatory,  Mount 

Hamilton,  California, 
E.  a  JPraaUiiu  inof eaaor  of  elieaiSatiy,  Btaafittd 

Vaiwraity,  Cadifornia, 

T.  C.  Frve,  professor  of  botaaifi  Ualvudlj  of 

Washington,  Seattle, 
C.  E.  Gruii><ky,  ]>re»i<lent,  American  ^^'^"■"lllnj 

Corporation.  8;'n  Francisco, 
Ternon  L.  Kelhv'^-,  [>rofessor  of  OtttOmolOgyi  StaB" 

ford  University,  Califomiiu 
E.  P.  Lewis,  profe<«or  Of  fnijalea,  Uafvnrity  of 

California,  Berkeley, 
Wm.  E.  Bitter,  director,  Scripps  Institution  for 

BiokiKieal  Baaeareh,  La  JoUa,  Oalif oniiai 

Tbo  loDoiriBg  TBiNBtioa  iatrodoflod  ftom  fke 
Pacific  Coast  BoMaidi  Oommittao  was  mnairfmoiialy 
adopted: 

Since  experimentation  upon  animals  is  indispen- 
sable to  progress  iu  the  iiioloj^ical  acipnces,  for  tho 
conquest  of  disease  and  for  the  relief  of  imtnan 
■uffering, 

Be  it  resolved,  That  the  Pacific  Division  of  the 
American  Association  for  the  Advancement  of  Sei- 
oneo  hereby  hoarfHy  endorses  the  use,  tuder  proper 
fnpeeantloos,  of  nadidiiwd,  impomtded  animals 

the  medical  pchoolf^  and  universities  of  the  state  of 
California  as  couteiiiplattid  in  the  Preudergast  Bill 

(hofaro  fho  legialatore  of  OaHfonla). 

Professor  P.  J.  "E.  Woodbridpe,  of  thf>  depart- 
ment of  philosophy  of  Columbia  University,  then 
praaOBtod  m  fanml  addzaaa  npan  tiia  anbjod^ 
"Waltatj  and  Btolntlon." 


At  a  meeting  of  the  Pacific  Coast  Beseareh  Com- 
mittee  on  Friday  afternoon,  April  6,  together  with 
representatives  of  the  societiee  affiliated  with  the 
Paeifle  Division,  a  Paeifle  Ooaat  Beeeareh  Ooafa^ 
ence  was  organized.  The  pnrpoee  of  this  confer- 
enee  ia  expressed  in  the  following  resolution,  which 
was  Introdoeed  from  tho  Paelfla  Ooaat  Bewareh 
Committee,  and  which  wat  TmfH*''*1F"*'r  VdiC^tad: 

"YrajaMABf  It  ia  tha  Ofdaion  of  ttiia  eomndtlao 
that  tte  iBiportaat  asieatita  proUeoM  before  men 
of  sdenoe  to-day  are  tboea  problems  rdating  to 
preparation  for  war,  which  require  scientific  re> 
search, 

"Therefore,  he  it  resolved,  That  this  committee, 
representing  tho  scientific  interests  of  tho  Pacific 
Diviiuon  of  the  American  Association  for  the  Ad- 
vancement of  Science,  offer  to  the  State  Council  of 
Defense  aJready  formed  in  California,  and  to  such 
other  similar  state  or  national  orgonizalluns  as  may 
be  organized,  the  fall  mpport  and  a— iatanee  of 
this  committee  in  00  fto  aa  it  ataj  bo  doiiiod  fm 
tbo  diroetioB  of  reaiai^  vpott  fvafitaina  aiMaf  OBl 
of  ft  ooaditkwi  of  fffOjptratiott  for  war." 

Auoag  nMBiorable  oeeaakma  of  the  araetfaif  not* 
a  seriaa  of  lonrheons  giren  through  the  courtesy  of 
the  nalvaralty  in  the  Stanford  Union  on  Thursday* 
Frtdaj  aad  flaturday,  April  5  to  7,  to  nUdi  dl 
mernlx>rs  of  the  American  Association  and  aflili- 
ated  societies  were  invited.  The  opportunity  for 
tbOB  meeting  in  an  informal  eoeial  hoar  was 
greatly  appreciated  by  every  one. 

Eleven  societies  held  seesions  on  the  occasion  of 
fliia  maatiag.  Theaa  irara: 

GhUfonila  Academy  of  Sciences, 

Astnmoraieal  Society  of  the  PaeilOy 

Padde  8oeti<mi  Awwiflo*  Malbaontioal  Sotiotyf 

ABMriaan  Phsaiaal  floelolv. 

OordOIeran  SeeHon,  <3«o1ogieB]  Soriety  of  Amorfeay 

Pacific  Coast  Branch.  Paieoritological  Snciety, 
California  Section,  American  Chemical  Bociety, 
Setsmological  Soeietj  Of  AaWti— , 

Le  Conte  Clul>, 

Western  Society  of  Naturalists, 
Pacific  Slope  Branch,  American  Association  of  Eco- 
nomle  ZBtomoIogista. 

On  the  evening  of  Saturday,  April  7,  a  dinner 
was  held  at  tho  Hotel  Sutter,  San  Francisco,  under 
tho  auspices  of  the  CUIfonila  Aeademy  of  SofaBoea, 
which  was  attended  by  about  85  members  of  the 
societies  affiliated  with  the  Pacific  Division.  Mr.  C. 
£.  Grunsky,  president  of  the  Academy,  presided, 
and  informal  addresses  were  given  by  the  foUowing 
men:  Dr.  Wm.  E.  Kitter,  Scripjis  Institution  for 
Biological  Keseareh,  La  Jolla,  California;  Dr.  D. 
T.  HaeDoogal,  Desert  Botanical  Laboratory,  Oar> 
negio  Institution  of  Washington,  Tucson;  Pro- 
fessor Douglas  H.  Campbell,  Leland  Stanford 
JoBlor  Vahoraltif,  OaBfonla,  and  J.  Q.  Maniam, 
Vwdimitj  of  Oalifomia,  BoAdijf. 
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On  tiie  HHM  cfaniitc  »  dhuivr  was  "bM  by  fk* 

American  PhTsical  Society  at  the  Stanford  Union, 
Stanford  University,  and  by  members  of  the  Amsr- 
lean  I^diologkal  Asaoeiation  at  the  Hotd  8t«ir* 
Mrt»  San  VnuulMo. 

On  Satnrday,  April  7,  on  aatomobile  excursion 
was  conducted  under  the  auspices  of  the  Western 
Society  of  Naturalists,  into  the  Coast  Bange  foot- 
hills near  Stanford  University,  which  was  at- 
tended by  over  forty  biologists.  Luncheon  was 
pfOfMed  bjr  •ourtaij  cf  fto  wdwilty  at  the  re- 
eentty  completed  tM  MwrilMiy  «f  fh*  Dqpwt- 
ment  of  Zoology. 

Allatelher  twrntf-trnt  weriOM  -ww  Md  dnriag 
this  meeting  and  over  130  papers  were  presented. 
The  total  registered  attendance,  in  addition  to  a 
large  loeal  attendanee  from  Staaford  XSidnnktf 
and  the  vicinity,  included  173  members  of  the  asso- 
eiation  and  of  f«»f>t^  societies  from  other  parts 

^r^mmm  BaRBOWS, 

Seerelarf 


80CIBTIBS  AND  ACADBMIBS 
AMTBSOPOLOOICAL  aOCWTT  OF  WASBINOTON 

At  the  510th  meeting  of  the  society,  held  at  the 
New  National  Museum,  Dr.  Leo  J.  Fraehteoberg, 
«i  a*  B«fMHi  of  AiMftea  BthBology,  Bmithsea- 

ian  Inatitation,  'Waflhin^ton,  D.  C,  ])rc3ented  a 
paper  on  "The  Beligious  Ideas  of  the  Northwest 
Ooatt  Indians. 

Dr.  Fraohtenberg  stated  that  four  im[>ortaut 
features  of  the  religious  ideas  noted  among  the 
tribes  of  tUe  region  are  (1)  an  fntondve  aBlmism ; 
(2)  a  belief  in  the  powers  of  supernatural  beings, 
as  dwarfs  and  ginntit;  (3)  n  belief  in  the  ezistenee 
•f  gouiSan  spirits,  and  (4)  a  complete  abesaee  of 
the  social  phase  of  religion. 

According  to  Dr.  Frachtenberg  many  religious 
ideas  are  eonunon  to  all  the  tribes  of  the  northwest 
coast,  yet  the  nortiieill  and  eouthern  portions  of 
this  area  differ  in  cosmogony.  The  tril)es  in  the 
extreme  southern  portion  believe  that  Uie  world 
was  created  oat  of  a  watery  mist,  fhe  Tmsfomwr 
enlarging  a  fmall  piece  of  land  until  it  became 
large  enough  for  habitation.  The  tribes  of  the 
BorOMCB  pertkn  an  laliafled  wHh  »  wwtd  wlioee 
origin  is  not  explained,  they  hold,  linv^cvpr,  th-it 
the  Transformer  (Creator)  first  made  men,  and 
oeaaben  of  tin  flniial  $ai  floral  Mwgdon^  aad 
later  revisited  and  Lmjtrovcd  his  creation.  In  tho 
south  the  Transformer  and  Triekater  are  separate 
iadividnals;  in  the  north  fktf  are  nnlfled.  In  the 
•ooth  the  TnuMfoxnor  onateo  all  Hmt  ii  good  vUla 


the  TrieMer  fe  Iwld  responsiUe  tor  <h»  iMd  de- 
ments; in  the  north  there  is  no  such  disassociatioa, 
both  good  and  evil  things  heiag  stguded  as  Ike 
woik  of  the  Tcaasf  ormer. 

The  northwest  coast  Indians  believe  that  an  in- 
dividual comprises  a  body  inhabited  by  two 
"sotils"  and  a  "ghost."  In  a  slight  illness  the 
"outer  soul"  becomes  separated  from  the  bodyi 
in  a  serious  illness  tho  "inner  soul"  wanders  to 
the  "country  of  souls"  but  may  be  recalled  by  s 
shaman.  WkiK  dMih  OMOM  the  '<fhort"  ilM 
leaves  tho  body  mH  tt«  ihaaHHi  hao  ao  inOm 
power. 

No  illaol  ov  ojolauioHu  tatm  of  oandleotlaa  lo 

found  among  these  Indians,  indeed  it  may  bo  siud 
that  guardian  spirits  take  the  place  of  deities. 
Bvory  uon  and  wenaa  peoseoNO  eaa  or  atore  guar- 
dian  spirits,  each  of  which  has  its  sj)ecial  sphere  of 
influence.  The  shamans  receiTe  their  poww  from 
ft  nraltitode  oi  sneh  iplflio  tad  are  bott  lo^selii 
and  feared.  Large  gifts  are  exacted  tto  sha- 
mans, many  of  when  belierad  to  pooooM  oeeoH 
powers  of  evil. 

Thk  611th  regular  and  38th  annual  meeting  of 
the  society  was  held  at  the  New  National  Museum 
oa  ApiU  17.  Aftar  approving  tha  Mports  of  lha 
secretary,  treasurer  and  auditing  committee  the  so- 
cle^ elected  the  following  officers  for  the  ensuing 
yeart  PMaMeat,  Ifr.  WUIIobi  H.  Babooeit;  Ffc*. 
pretidcnt,  Mr.  Francis  l«rie>plic;  Sccrctari/,  ilias 
Frances  Densmore;  Ireaswrer,  Mr.  J.  N.  B. 
Hewitt;  CoaneOIerv,  Mr.  B.  T.  wmm,  Mr.  HoQ 
M.  Judd,  Dr.  Truman  Michclson,  Ut,  VoKz  Moa* 
mann  and  Dr.  I.  M.  Casanowics. 

Trilmtai  to  taombofa  of  the  oeolatar  deeaaaed  itar- 
ing  the  previous  year  were  then  read,  memoriab  to 
General  Ellis  Spear,  an  aetire  mmber,  and  Mr.  8. 
M.  GhroabGrgor,  aa  aaoodate  member,  being  pre- 
seated  hj  Mr.  William  H.  Babcock  and  Mr.  JaOM 
Mooney.  A  memorial  to  Mr.  J.  D.  McGuire,  sa 
honorary  member,  was  preeeuted  by  Dr.  J.  W. 
Fewkes;  and  tribotoe  to  rrofnooof  Johaaaoa  Baaht 
and  Professor  Gustave  Sehwalbe,  of  OermauT,  hon- 
orary members,  and  Sir  Edward  Burnett  Tylor,  s 
corresponding  member  of  fha  aociety,  were  given 
by  Dr.  Aleft  HrdliCka,  Dr.  John  R.  Swanton,  Dr. 
Truman  Michelson  and  I>r.  T,eo  J.  Frachtenberg. 

The  delivery  of  the  addrees  of  the  retiring  pred- 
deat.  Sr.  Joha  IL  Swaatoa,  oa  "Sobm  Aalhnp»> 
loglc.nl  Xfiscorrrp'tons, "  was  postponed  to  a  sfxv 
cial  meeting  of  the  society  to  be  held  on  M»j  I 
for  tbait  poipoaa.  naHijaa  Ummmm 
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THE  NEBULiE 

Addrew  of  the  Retinag  Pr««ident  of  the  American  Association  for  the  Advancement  of  Science.^ 

By  W,  W,  CAMPBELL 
Director  of  Lick  ObsenHttoryt  Univergity  of  California 

It  is  eharacteristie  of  most  inveatigations  in  pure  aeienee  that  the  quest  is  for  the  origin 

and  history  of  things,  and  for  the  understanding  of  w  hat  now  is,  ratlu  r  tlian  for  what  is 
ErninfT  to  occur.  One  does  not  wisely  venture  to  predict  the  future  until  he  has  explaiiu  d 
the  jiast  and  accounted  for  the  present.  Pal(»nnfnlo<rists  are  fruitfully  studying?  the  ex- 
tiueL  animal  life  of  our  plauct;  several  departments  of  science  arc  busy  with  the  life  of 
to-day ;  and  little  effort  haa  yet  been  made  to  forecast  the  animal  life  of  the  futnte.  An* 
tiiropologists  and  ethnolopirts  have  been  concerned  with  the  men  and  the  raees  of  men  who 
have  already  lived ;  they  are  just  banning  to  think  scientifieally  of  the  men  and  the  races 
that  are  f<)  rMiiif>.  Conditions  are  moderately  ditTcr«Mit  in  the  one  seienee,  astronomy,  whose 
chiei'  duuuiiti  lies  far  outside  the  earth  ami  far  beyond  uur  sun.  Some  of  the  planets  in  our 
solar  system  may  be  passing  through  stages  of  existence  that  the  earth  experienced  long  ago, 
and  others  of  our  pliuieta  may  he  approximate  examples  of  what  is  in  store  for  the  earth. 
When  we  undertake  the  study  of  the  sun  we  have  the  great  advantage  that  millions  of 
suns  within  our  view  are  representing  the  stages  of  stellar  life  through  which  our  sun  is 
thought  to  have  prr^scrl,  and  millions  fif  others  the  stages  throii<rh  which  our  sun  will  pass 
in  the  future.  It  we  seek  to  know  the  history  of  our  sun  we  can  not  avail  ourselves  of 
progressive  changes  in  the  sun  itself.  Sueh  changes  are  too  slow ;  we  think  tlm  sun  haa 
remained  substantially  unchanged  for  hundreds  of  thousands  of  years.  The  student  of 
stellar  evolution  prru  > -  ds  by  arranging  the  $tars  in  general  in  the  supposed  order  of  their 
effective  ages,  an<l  he  endea\iiis  to  place  <mr  star  and  our  planet  at  the  Inirical  points  in 
the  series.  In  this  way  astronuim^rs.  not  imanimonsly,  but  in  the  ■rivat  iiiaji.rii y,  have 
arrived  at  the  conclusion  that  our  own  sun  is  in  effect  one  of  the  middle-aged  stars,  and 
that  our  earth  is  in  effect  a  middle-aged  planet;  and  they  attempt  serionsly  to  prediet 
the  future  histories  of  the  two  bodies. 

It  is  not  my  purpose  to  conduct  you  over  the  ]"\\'^  rnad  of  stellar  evolution.  I  shall  in- 
vite your  attention  pbiefly  to  the  parts  which  tin'  iirl.ula'  st  «-ni  to  play  in  the  dcvt  lofxnent 
of  the  stellar  universe;  and  this  will  lead  me  to  toueh  lightly  upon  the  lurtli  and  infancy 
of  the  stars,  and  to  neglect  the  periods  of  their  youth,  middle  life  and  old  age. 

>  Delivered  in  the  Axuerican  Mus«uu)  of  Natural  Ui8tur>>,  New  York  City,  December  26,  1916.  Illtu- 
timted  1)j  laatera  tUdes. 
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Vm.  I.    {II)  N.li.C.  l.")itl.  (/*!  N.li.«'...  41H.  N.<;.<".  fi.">4;j. 

Planetary  Neliula*.    CoirijiuKiti'  (lrawiiii;i«  l>y  Curtis  from  his  |tliotu)trn|ih8  with  the  C'roswley  Rellei'tor  of 

the  Lick  Observatory. 


Tlu*  classes  of  objn-ts  with  whii-li  nslrim- 
()iiu>i*s  Iiavc  lo  (U'al  aiv  wry  few.  In  our 
solar  s.vsU'in  wp  Itavp  the  sun,  tlir  planets 
and  their  moons,  the  eoiuets,  tlie  zodiaeal 
liffht.  and  tlie  meteors.  To  the  best  of  our 
knowh'djre  that  exhausts  the  list.  When  we 
look  beyond  the  solar  system  and  out  into 
the  preat  stellar  .system  we  see  only  two 
clas.ses  of  objeets  :  the  star^  and  the  nebuhe; 
but  there  is  an  extremely  preat  variety  of 
eaeh  class,  tens  of  millions  of  stars  and  tens 
of  thousands  of  nebulie,  probably  no  lw<»  of 
either  class  exactly  alike. 

The  Heri<ms  study  of  the  nebuhe  bepan 
with  Sir  William  Ilersehel  in  the  1780*s. 
In  less  than  tW4t  tU'cades  his  famous  .sweep- 
ings of  the  sky  had  rewarded  him  with  the 
findinp  of  2,r>0U  nebula-  and  star  clusters, 
lie  <lid  not  .separate  them  into  a  list  of  neb- 
ula* and  a  list  of  clusters,  as  he  was  not 
clear  about  tlieir  relations  t(»  each  other. 
When  he  observed  certain  of  them  with 
.small  tele.seopes  and  low  mapnifyinp  power 
they  b)oked  like  contintious  strtictures,  as 
if  they  were  little  clouds  of  luminous  pa.ses; 
but  when  .some  of  th»'  same  objects  were  sub- 
jected to  greater  nuipnificatioii  they  were 
resolved  into  star  clusters.  Here  was  the 
serious  bcpiiinijip  of  the  hypothesis  that  all 
the  nebula'  would  be  resolved  into  stars  if 
only  our  telese()pes  were  suftieiently  p(»wer- 
ful.    Ilersehel  was  n<jt  witislied  with  this 


view,  and  in  1791  he  pniposed  the  hyiM)thf- 
sis  that  nebula'  evolve  into  stars.  He 
thought  that  nebula'  of  preat  size  wotiltl 
condense  very  pradually.  or  break  up,  inii> 
smaller  nebtila*;  that  the  smaller  ones  would 
condense  into  nebida*  ever  more  and  more 
repular  in  outline;  and  that  these  wtmld 
eventuall.v  pass  into  the  .small,  nearly  sym- 
inetrical  objects  which  he  called  planetary 
nebuhe,  because  in  telest!opes  of  low  power 
they  |)resented  discs  resemblinp  the  di.s»'s 
of  our  planets.  He  .said  the  |)lanetarics 
were  the  imme<liate  forenniners  of  tlie 
stars,  and  that  they  woidd  evolve  into  stars. 
Ilersehel  actually  classified  a  considerable 
number  of  the  known  nebuhe  in  aeeonlanee 
with  this  hypothesis.  Speakinp  of  a  star 
surrounded  by  nebulosity,  which  is  the  con- 
dition cxistiiip  in  most  planetary  nebuht 
(see  Fip.  1),  he  .said  that  the  nebulous  mat- 
ter seemed  "more  fit  to  proiluce  a  star  by 
its  condensation  than  to  depeiul  upon  the 
star  for  its  existence." 

Herschcl's  mind  was  profoundly  philo- 
sophi«'.  arul  his  ideas  about  nebuhe  attracted 
wide  attention.  They  may  easily  have  .sup- 
pest  ed  Laplace's  celebrated  nebular  hy- 
pothesis of  the  oripin  of  our  .solar  .system, 
announced  a  few  years  later.  Hersehel 
tlumpht  of  the  birth  of  uuiny  .stars  from  the 
nebula';  Laplace's  hypothesis  ventured  to 
clescribe  in  detail  the  process  of  the  develop- 
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meut  of  one  nebula  into  our  sun,  its  planets 
and  their  moons. 

It  is  necessary  for  the  satisfactory  pres- 
entation of  our  subject  that  we  grasp  the 
principal  features  of  our  stellar  system, 
and  we  shall  devote  a  few  sentences  to  its 
description. 

The  universe  of  stars — our  stellar  system 
— is  believed  by  astronomers  to  occupy  a 
limited  volume  of  space  that  is  somewhat 
the  shape  of  a  very  flat  pocket  watch ;  more 
strictly,   a  much   flattened  ellipsoid  or 


spheroid.  It  is  not  intended  to  convey  the 
impression  that  the  boundaries  of  the 
stellar  system  are  sharply  defined,  nor  that 
the  stars  are  uniformly  distributed  through- 
out the  ellipsoid  (see  Figs.  2,  18  and 
others),  but  only  that  the  stars  are  more  or 
less  irregularly  distributed  throughout  a 
volume  of  space  roughly  ellipsoidal  in  form. 
The  thinning  out  of  stars  near  the  confines 
of  the  system  may  be  both  gradual  and  ir- 
regular. The  equatorial  plane  of  the  ellip- 
soid is  coincident  with  the  central  plane  of 


Tia.  2.    Milky  Way  around  the  star  Gamma  Cyi^ni,  iihotofrraphed  hv  Barnard  with  the  10-inch  Bruce 

tclcacopc  of  the  Yerkes  Observatory. 
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tlie  Milky  Way.  We  Me  the  Milky  Way,  or 
Galaxy,  as  a  bright  band  eneireling  the  sky 

because,  looking  toward  the  rinlaxy,  we  are 
looking  out  tiirough  the  crrcatest  depth  of 
stars.  There  remains  considerable  uneer- 
tainty  as  to  the  dimensions  of  the  system, 
ehiefly  for  two  reaaons:  flrst,  the  stars  near 
the  surface  of  the  ellipsoid  are  evcryw}u>re 
too  far  away  to  let  us  measure  th.  ir  dis- 
tanees;  and.  sooondly.  the  system  may  he 
considerably  larger  than  it  seems  because 
of  possible  obstruction  of  starlight  in  its 
passage  through  space.  Newcomb  has  sug- 
gested that  the  shorter  radius  of  the  sys- 
tem, at  right  angles  to  the  jjlane  of  the 
Galaxy,  may  be  taken  as  of  tlie  ord(»r  of 
three  thousand  light-years.  The  long  radii, 
lliose  in  the  plane  of  the  Milky  Way,  may 
be  at  least  ten  times  as  great;  that  is,  thirty 
thousand  light-years,  or  more. 

Our  solar  system  is  believed  to  be  some- 
where near  the  center  of  the  stellar  sjTstcm : 
the  oounts  of  stars  in  all  parts  of  the  dcy  do 
not  indicate  that  any  one  section  of  the 
Milky  Way  structure  is  appreciablj'  closer 
to  us,  so  to  speak,  than  the  otiior  sections  of 
it.  It  should  be  said  tliat  Kaston's  studies 
of  the  Galaxy  place  its  probable  center  in 
the  rich  region  of  the  oonstellatton  Cygnus. 

These  conceptions  of  the  stellar  universe 
and  of  the  ^Milky  Way  agree  in  all  impor- 
tant part ii  iilars  with  the  ideas  of  Iiiirtiannel 
Kant  published  in  the  year  1755.  However, 
it  was  the  star  eounte  by  the  two  Herschels, 
father  and  son,  which  pnt  this  eonception 
of  the  stellar  s>^!i  in  upon  the  basis  of  con- 
fidrnpe.  Sir  AVilliain  Ilerschel,  using  an 
eighteen-ineh  retieeling  teleseope  in  the 
northern  hemisphere,  and  Sir  John  lier- 
sdiel,  using  the  same  telescope  in  the 
southern  hemisphere,  counted  the  stars 
visiVl'^  iri  the  same  eye  piece  in  7,300  regions 
distributed  rather  uniformly  over  the  en- 
tire sky.  They  found  that  the  number  of 
Stars  decreased  rapidly  as  they  passed 
from  the  central  plane  of  the  Galaxy 


toward  the  north  and  south  pdes  of  die 
Galaxy.  Here  is  a  table  deduced  by  Strure 
from  the  Hersehels'  oounts: 


Mnnfr  LAtlluctr!  ZoHOfl 
+  90"-  -f  75' 

+  75  00 

-f  ()(»  -  +  4:*) 
+  45  -  -f  30 
+  30  -  +  15 
+  15  -  0 
0  -  —  15 
— 16  30 

—  30  -  -  45 
~  43  60 

—  60  -  ~  75 

—  76  90 


rad  iy  tn  DlMMHr 

<U32 

A.S1 
13.81 
S4.09 
53.43 
69.06 
8<U9 
13.4» 

9.0S 

6JI2 

6.CS 


The  average  number  of  stars  in  the  Milky 
Way  zone  90*  wide,  that  is,  between  galac- 
tic latitudes  + 15^  and — 15**,  visible  in  the 
eyepiece  of  the  telescope,  was  fifty-six,' 
wliereas  in  the  regions  surrounding  th*' 
ni>rih  and  south  pralactic  poles  (latitudes 
between  75  and  yo  )  the  average  visible  in 
the  same  ^epieoe  was  but  five.*  The  great 
condensation  in  the  Millar  Way  is  not  folly 
evidffint  from  the  table.  The  stars  arc  much 
more  numerous  near  the  eentra!  line  of  the 
-Milky  Way  than  they  are  near  its  borders. 
The  average  number  along  the  central  line 
found  by  Sir  William  Herschel  was  122. 
There  is  no  reason  to  doubt  that  the  pre- 

2  The  gateetie  latitude  of  a  star  i»  its  angular  dis- 
taiK'i^  frtmi  the  nearest  point  of  the  central  line  of 
the  Galaxy,  iu  tka  sfucae  way  tbat  the  t«rrcstriAl 
latitude  of  a  atj  is  the  city's  angidsr  distsaw 
from  the  Ji'  -ir.>4  ]  irnt  of  the  earth's  eqTifit<T. 

a  A  recent  f»tudy  of  Mr.  Franklin  Adams's  photo- 
gmphfl  of  tlio  dfj,  by  Ohspmaii  and  Melotte,  Aon 
n  I'onsidenilily  Mnialler  ratio  than  the  56:5  found 
t»y  the  ilcmholB.  Searea  has  reeeuUy  detjermiued 
from  Mo«mt  Wilnoa  photofn^phs  tbat  the  nninber 
i)f  •^t.irs  I'lT  square  degree  along  the  central  line  of 
tho  Milky  Way  i^  TiH.rr>  than  twenty  tunes  a*  grcit 
as  the  nunilior  ]i>  i  square  degree  near  the  galactic 
poll's;  a  result  in  remarkably  dOBS  confirmation  of 
the  Hersehels'  counts.  The  source  of  the  discord- 
ance bftwouu  Ckapuiau  and  Mclotto's  reaiUta  and 
SearoB'k  tesnlta  lemains  uneaplaiiied. 
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FiQ.  3.  The  S|iwtrum  of  the  Great  Spiral  Nebula  in  Andromeda,  photo- 
graphed by  Slipher  at  the  Lowell  Observatory. 

[The  scries  of  bright  lines  along  the  upper  and  lower  margins  are  the 
reference  »|>eotrum.  The  nebular  spectrum  runs  horizontally  through  the 
central  area.] 


pouderance  of  stars  visible  in  the  Milky- 
Way  is  due  to  the  greater  extension  of  the 
stellar  system  in  that  direction  than  in  the 
direction  of  the  {?alactic  poles. 

Sir  John  Ilerschel,  the  son,  extended  the 
father's  search  for  nebulae  to  the  southern 
sky,  by  observing  at  the  Cape  of  Good  Hope 
in  the  1830 's.   He  later  charted  all  of  the 
known  ncbulte,  both  north  and  south,  upon 
a  sphere  representing  the  entire  sky,  and 
found  the  surprising  condition  that  the 
nebulfB  in  general  avoid  the  Milky  Way. 
Several  decades  earlier  William  Herschel 
had  noticed  within  the  Galaxy  that  the 
nebiilie  are  the  more  plentiful  where  the 
stars  are  scarce.    When  the  stars  in  the 
eyepiece  of  his  telescope  would  suddenly 
change  from  numerous  to  few  he  was  ac- 
customed to  say  to  his  recording  assistant, 
"Get  ready,  nebula*  are  coming."  These 
g"eneral  fact.s  of  stellar  and  nebular  distri- 
bution,   where   stars   are   scarce  nebulte 
abound,  and  where  stars  abound  nebulffi 
are  scarce,  led  Herbert  Spencer,  among 
others,  to  emphasize  the  view  that  the  evi- 
dence for  a  relationship  of  stars  and  nebula; 
is  overwhelmingly  strong.    This  he  called 
**the  relationship  of  avoidance." 

In  the  year  18G4  occurred  a  great  astro- 
nomical event.  William  Huggiiis  pointed 
his  spectroscope  to  a  well-known  planetary 
nebula  in  Draco  (Fig,  1,  c)  and  found 
that  its  visible  spectrum  consisted  of  three 
isolated  bright  lines  (see  Fig  32.  N.  G.  C. 
G543,  the  three  lines  at  the  right  end  of 


spectrum).  This  observation  gave  a  death 
blow  to  the  hypothesis  then  prevailing  that 
all  the  nebula;  would  prove  to  be  clusters 
of  stars  if  only  our  telescopes  were  power- 
ful enough,  or  if  the  nebulie  were  brought 
near  enough  to  us.  The  spectroscope  said 
very  definitely  and  with  finality :  the  Draco 
nebula  is  unresolvable ;  it  is  a  mass  of  glow- 
ing gases.  A  cluster  of  stars  can  not  give 
that  type  of  spectrum.  Other  nebulae  were 
tested  by  Huggins's  spectroscope.  Some  of 
these  objecis  gave  bright-line  spectra,  but 
the  great  nuijority  had  continuous  spectra. 
Whether  the  latter  were  actually  continu- 
ous or.  as  in  the  case  of  the  sun  and  other 
middle-aged  stars,  the  apparently  continu- 
ous spectra  of  the  nebula'  were  really  inter- 
rupted by  hundreds  and  thousands  of  ab- 
sorption lines,  could  not  be  decided  because 
the  nebular  spectra  were  exceedingly  faint. 
The  eye  could  not  have  seen  the  absorption 
lines  even  if  they  were  present.  It  is  only 
in  the  last  two  decades,  through  the  use  of 
rapid  photographic  plates  and  of  exposures 
a  great  many  hours  in  length,  that  the 
existence  of  absorption  lines  in  the  continu- 
ous spectra  of  the  ncbulse  (see  Fig.  3)  has 
been  proved  for  all  of  the  nebulue  sub- 
mitted to  adequate  test. 

Lord  Ros.se 's  famous  six-foot  reHoeting 
telescope  marked  an  epoch  in  nebular  re- 
search, in  the  year  1845,  by  showing  that 
certain  well-known  neliula?  are  of  spiral 
structure — pretty  certain  evidence  that 
they  are   in   rapid   rotation.  Roberts's 
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photography  of  nehulas  in  the  '90 's  added 
to  our  knowledge  of  them,  but  the  number 
of  spirals  known  to  exist  was  still  not  more 
than  two  or  three  dozen  out  of  the  approxi- 
mately 10.000  object.s  listed  in  Dreyer's 
General  Catalogues  of  nebula»  and  dusters. 


Fio.  4.  Spiral  Nebula  Mewier  81,  photographed 
by  Kecler  with  the  Crossley  Reflector  of  the  Lick 
Observatory. 


A  great  impetus  was  given  to  the  study 
of  the  nebula'  wlien  Keeler  began  to  photo- 
graph them,  in  1898,  with  the  Crossley  re- 
flecting telcseope  of  the  Lick  Observatory. 
His  photograi>hs,  covering  small  areas  in 
many  different  parts  of  the  sky,  recorded 
hundreds  of  nebidse  hitherto  unseen.  Using 
these  small  photographs  as  sample  testa  of 
nebular  distribution,  he  estimated  con- 
8er\'atively  that  his  telescope  could  discover 
at  least  120,000  nebulte  in  the  entire  sky 
whenever  he  cared  to  undertake  the  work. 
Keeler 's  photographs  were  revolutionary  in 
another  sense:  they  led  him  to  the  capital 


discovery  that  the  great  majority  of  the 
nebulae  are  spirals.  Keeler 's  results  have 
been  abundantly  confirmed  by  later  ob- 
servers: Perrine,  Wolf,  Fath,  Curtis  and 
others.  Using  the  sixty-inch  reflector  of 
the  Mount  Wilson  Solar  Ob.sen*atory,  Fath 
photographed  139  small  areas  uniformly 
distributed  over  the  northern  three  fifths 
of  the  sky,  and  he  estimated  from  the  num- 
ber of  the  nebula*  recorded  on  his  small 
|)lal«'s  tlii'it  similar  photographs  completely 
c<i\ t  rint;  tlic  sky.  22,0(X)  photographs,  would 


Pio.  5.  Sjiiral  Nebula  Messier  HI,  photo.^raphed 
by  Curtis  with  the  Crossley  Keflector  of  the  Lick 
Observatory. 


record  about  162,000  nebula\  Perrine. 
using  the  Crossley  reflector,  estimated  the 
number  discoverable  as  still  greater.  All 
the  observers  have  found  the  faint  nebuls 
to  present  a  variety  of  elliptic  forms,  such 
as  we  should  expect  if  they  are  spirals 
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whose  principal  planes  are  distributed  in 
direction  at  random.  Many  of  them  are 
approximately  circles,  as  if  they  are  spirals 
seen  flatwise  (Fig,  5) ;  others  appear  as 


Kio.  6.  Spiral  Nebula,  edKCwisc,  N.G.C.  42-14, 
photographed  Keclcr  with  the  Crossley  Keilector 
of  the  Lick  Observatory. 


spindles,  or  as  spirals  seen  edgewise  (Fig, 
6)  ;  and  the  great  majority  have  intermedi- 
ate elliptic  forms  (Fig.  7).  The  plain 
inference  is  that  the  very  faint  nebula?  are 
for  the  most  part,  and  perhaps  almost  en- 
tirely, spirals. 

We  have  mentioned  Sir  John  Ilerschel's 
charting  of  the  nebulaj  with  reference  to 
their  distribution  over  the  sky.  Proctor 
charted  all  the  nebula;  and  star  clusters 
known  up  to  1869.  as  in  the  illustration 
(Fig.  8).  The  positions  of  the  nebula?  are 
indicated  on  the  charts  by  the  small  dots. 
Their  peculiar  relationship  to  the  Galaxy 
is  apparent.  The  star  clusters  are  plotted 
on  the  charts  as  crosses.  It  is  clear  that 
the  clusters  are  found  prevailingly  in  the 
galactic  region.-*  and  in  the  two  Magellanic 
Clouds  (see  Figs,  22  and  23).  the  Greater 
and   the   Lesser,   which   are  about  20° 


from  the  south  pole  of  the  sky  and  are  far 
to  one  side  of  the  Galaxy,  We  should  per- 
haps explain  that  the  two  Magellanic 
Clouds  are  great  clusters  of  stars  and 
nebula',  covering  many  square  degrees  each, 
which  have  the  siime  general  appearance 
as  many  of  the  cloud  forms  of  the  Galaxy 
itself.  We  shall  later  find  reason  for  be- 
lieving that  these  Clouds  are  isolated  stellar 
systems,  separate  from  and  independent  of 
our  stellar  system. 

It  is  the  .small  star  clusters,  the  clusters 
of  rather  widely  separated  stars,  and  the 
clusters  of  irregular  form  which  show  the 
strongest  preference  for  the  galactic  re- 
gions; and  there  is  no  reason  to  doubt  that 
all  of  such  clusters  belong  to  our  sy.stem. 
The  globular  clusters,  rich  in  stars  and  sym- 
metrical in  form,  of  which  only  83  are 
known  in  the  whole  sky,  likcwi.se  show  a 
strong  preference  for  the  Milky  Way,  and 
it  is  probable  that  most  of  them,  in  fact 
nearly  all  of  them,  arc  within  our  stellar 
system;  but  the  greatest  of  these  clusters, 


Fio.  7.  spiral  N«'hula  N.O.C.  25;j,  photofn'aphed 
by  Koclor  with  the  Crussley  Relleetor  of  the  Lick 
Observatory, 


sudi  as  the  duster  in  Hercules  and  two 
clusters  even  more  prominent  in  the  south- 
ern sk>*.  are  seen  at  considerable  angular 
ilistartces  from  the  Milky  Way  structure. 
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Southern  Heiiiinphere.  Northern  Hotnisphero. 

Fio.  8.  Distriliution  of  Nchulw  and  Star  Clusters  according  to  Proctor.    NebuUe  are  marked  by  dots; 

clusters  by  crosses. 

Fath's  photographs,  covering  very  small  of  the  diagram.  The  distribution  of  the 
areas  in  the  centers  of  139  regions,  recorded  ncbula>  is  seen  to  be  irregular  and  patchy, 
nebulte  hitherto  undiscovered  in  the  num-  but  the  fact  is  indisputable  that  the  faint 
hers  .set  down  in  his  chart,  reproduced  in    nebulie  discovered  with  the  most  powerful 


Fio.  9.  Distribution  of  Faint  Ncl>ulii3  discovered  by  Fath 
at  Mount  Wilson. 


Fig.  y.  Tlic  curve  drawn  across  the  chart 
represents  the  central  line  of  the  Galaxy. 
The  north  pole  of  the  Galaxy  is  at  N,  and 
the  south  pole  is  near  S  at  tlie  lower  edge 


photographic  telescopes  in  the  world,  like 
the  brighter  nebulie  discovered  visually  by 
the  Ilerschels  and  others,  abhor  the  Miliiy 
Way.     In  the  northern  hemisphere,  as 
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Pio.  10.  Planetary  Nebula*,  (o)  and  (fe)  are  coniponite  drawings  from  pbotogrnphfl, 
and  (r)  is  a  dirwt  copy  of  a  photograph,  made  h\  Curtis  with  the  Cro«»ley  Reflector  of 
the  Lick  OI)servntory. 

(<i>  X.G.C.,  351.    (6)  N.G.C.  6818.    (r)  N.G.C.  7293. 

1  inch  =  8'.5. 


Herschel  and  Proctor  had  established,  they 
cluster  more  densely  in  tlie  neighborhood 
of  the  pole  of  the  Galaxy.  In  the  southern 
hemisphere  they  show  the  same  tendency, 
but  not  so  strongly  marked.*  Two  or  three 
hundred  of  the  brighter  nebuhc  have  long 
been  known  to  e.xist  in  and  near  the  Milky 
Way.  but  faint  nel)ulas,  .such  as  those  scores 
of  thoiisands  which  Keeler  .showed  are  still 
awaiting  discover^',  are  practically  non- 
exi.stent  in  the  galactic  region. 

Let  us  examine  more  carefully  the  dLstri- 
bution  cf  the  nebuhe  with  reference  to  the 
Galaxy,  and  with  reference  to  the  physical 
conditions  which  seem  to  exist  within  tliem. 

Out  of  approximately  fifteen  thousand 
nebula'  thus  far  discovered,  fewer  than  150 
are  planetaries.   They  exist  in  a  variety  of 

4  It  is  not  intended  to  convey  the  ini])rcsaion  that 
the  nebular  distribution  is  merely  a  function  of  the 
galactic  latitude;  the  observed  nebula?  are  more 
numerous  in  certain  galactic  longitudes  than  in 
others. 


sizes,  from  a  few  that  are  only  two  or  three 
seconds  of  arc  up  to  others  a  quarter  of  a 
degree  in  dianu'tcr.  The  difference  in  size 
is  due.  at  lea.st  in  large  part,  as  Curtis  has 
recently  made  dear,  to  a  difference  in  the 
distances  of  the  bodies  from  us.  A  con- 
.siderable  number  of  thein  appear  to  be  more 
and  more  condensed  as  we  approach  their 
centers,  but  the  ring-form  planetaries  are 
the  prevailing  tyjie  (see  Fig.  10),  These 
rings  of  nebulosity  are  apparently  not  true 
ring.s,  exi.stitig  chiefly  in  two  dimension.s, 
but  ellipsoidal  shells  of  matter  seen  as  rings 
in  projection  on  the  background  of  the  sky. 
If  they  were  true  rings,  we  should  see  some 
of  them  as  extrcmcl.v  elongated  ellipses, 
and  others  ought  to  I>e  long  and  slender  as 
a  result  of  .seeing  them  edgewise.  Those 
forms  are  wh«)lly  unknown.  Now  all  of  the 
planetaries  give  spectra  consisting  chiefly 
of  isolated  bright  lines  (see  Pig.  32)  ;  that 
is,  they  are  gaseous  in  constitution,  and  are 
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Fia.  11.  Dktriliutioii  of  PIunetAry  and  Irregular  Bright-line  NebolK. 
Bight  Aaecn.  1^  to  84*.  Bight  Abobd.  0*  to  12". 

riaut  riiry  iicbulic.  Q  =  Tm^nlaT  ^gi>t»ltiif  nflfmlift 

The  irregular  lines  ondoae  the  brighter  gftlactie  stnietore. 

The  poeitiatiB  of  the  Qreitor  and  LaaiBr  MageUaiue  Gloncb  ue  iboim  aboro  and  to  the 
li^it  of  tlw  Bootb  polo  of  tho  right'hand  chart. 


shiniug  hy  tbeir  own  light.  A  very  largo 
proportkm  of  them  are  in  or  adjacent  to 
the  stractnre  of  the  Milky  Way,  or  in  the 
Masellanie  Clouds  (see  Fig.  11).  There  are 

a  few  exeeptions,  but  the  exceptions  almost 
c'ortninly  find  their  f^xpliinatinti  in  the  rela- 
tive nearness  ot  these  lew  to  us,  so  that, 
being  a  little  to  one  siJe  of  the  central 
plane  of  the  stellar  system,  they  are  seen 
in  projection  at  some  distance  to  one  side 
0  1  i'    uflicr  of  the  f^aliietie  stnietiire. 

i  lie  lai  Lie  irrof?ular  nebula'  wlinsi"'  «;pc!^tra 
are  kiiowti  to  consist  of  hri^iht  liii.s  are 
charteil  as  open  circles.  Such  nebuhe  at  a 
considerable  distance  from  the  Galaxy  are 
very  searee  indeed. 

The  motions  of  approach  and  reeeasion  of 
the  bright-line  nebuhe  have  been  observpti 
witii  speetrograplis  at  tlie  Liek  and  D.  (). 
Mills  observatories.  The  large  and  i'orin- 
leas  bright-line  nebute,  sneh  as  the  TriHd 
and  Orion  nebuhe,  are  ahnost  at  rest 
amongst  the  stars;  their  individual  veloe* 


ities  are  small,  and  the  mean  velocity  oi  the 
grouj),  with  reference  to  our  stellar  system, 
is  sero.  These  nebalie,  considered  as  a  tf^ 
tem,  are  not  moving  through  the  stdlar 
system.  They  are  in  it  and  a  part  of  it. 
Many  of  the  planetary  nebulie  (se?  Fi^s. 
1  and  10)  have  high  velocities,  as  individ- 
uals, but  when  we  consider  them  collectively 
their  motion  with  reference  to  the  steUar 
system  is  in  effect  zero.  They  too  are  of 
our  system. 

There  are  in  or  not  vory  far  from  the 
Milky  Way  many  irretriilai-  nebula',  of 
a  great  variety  of  sizes,  wliose  types  of  spec- 
tra are  for  the  most  part  nnknown.  They 
are  intrinsically  faint,  and  their  investiga- 
tion is  a  most  promLsing  problem  itf  the 
inuuediate  futuii>.  Two  of  these  neliuhe, 
aeeording  to  Slii>her,  have  <?ppftra  identical 
witli  the  brilliant  sSars  whieli  seem  to  be 
immersed  in  them;  that  is,  continnous 
^ectra,  except  as  the  absorption  lines  of 
helinm  and  hydrogen  are  present  in  both 
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the  nebular  and  the  stellar  spectra.  These 
facts  have  led  Slipher  to  favor  the  view 
that  the  two  nehuhe  are  not  shining  by  their 
own  light,  but  by  the  reHected  light  of  the 
brilliant  stars  in  their  midst.  One  of  these 
is  the  nebula  in  which  the  Pleiades  cluster 
is  immersed  (Pig.  13),  and  the  other  is 
around  the  bright  star  Kho  Ophiurhi  (Fig. 
14).    There  are  in  the  Milkj'  Way  many 


scores  of  nebula*  such  as  these,  though  for 
the  most  part  fainter;  but  whether  their 
spectra  are  of  the  bright-line  type  or  re- 
flected-light  type,  we  do  not  know. 

Our  photographic  telescopes  are  confirm- 
ing William  Herschel's  observation  that 
these  large  and  formless  nebula?  are  in  or 
are  bordered  by  regions  of  sky  showing 
fewer  stars  than  abound  in  the  surround- 


FiG.  12.    The  Trifld  Nebula,  iu  Sagittarius,  photo frraplied  by  Keeler  with  the  Crosnley  Reflector  of  the 

Lick  Oltsorvatory. 
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Pio.  13  The  (inner)  Pleiades  Nebula,  photographed  by  Kceler  with  the  Crossley  Reflector  of  the  Lick 
Observatory.  ( Hy  engraver '»  error  the  plate  is  reversed  in  one  direction,  as  indicated  by  the  letter* 
W,  N.  E,  S.) 


ing  region.s.  The  bright  stars  in  the 
Pleiades,  thase  renlly  belonging  to  the 
cluster,  are  numerous,  but  witliin  the  clus- 
ter as  we  see  it.  and  in  a  considerable  area 
of  the  adjacent  sky,  the  faint  stars  are 
markedly  scarcer  than  in  the  areas  farther 
away.  Barnard  has  found  that  the  sky  in 
the  region  around  the  Pleiades  group  is 
possessed  of  much  nebulosi  y.    It  is  a  nat- 


ural question,  are  the  faint  stars  scarce  be- 
cause the  nebulosity  there  existing  has  not 
yet  condensed  into  .stellar  forms?  This 
imy  be  true  in  part,  but  we  shall  find  much 
more  probable  the  view  that  the  fainr  stars 
are  deficient  in  numbers  because  the  nebular 
nuiterials,  at  a  certain  distance  away  from 
us,  are  obstructing  the  light  of  the  faint 
stars  that  are  far! her  away  from  us  than 
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Fiu.  14.  The  Milky  Way  around  Rho  Ophiuchi,  photographed  hj  Barnard  with  the  10-inch 

Bruce  TelescoiKi  of  the  Ycrkea  Observatory. 


the  nebula  is.  A  similar  deficiency  of  faint 
stars  exists  within  the  great  nebula  of 
Orion,  and  likewise  in  the  adjacent  areas, 
where  Mr.  William  II.  Pickering  has  found 
a  very  large  part  of  the  con.stellation  of 
Orion  to  be  covered  with  faint  nebulosity. 
We  shall  give  illustrations  of  several  regions 
(see  Figs.  14,  15,  16)  where  this  condition 
— the  pre.sence  of  nebulosity  and  the  scar- 
city of  faint  stars — is  so  marked  as  to  be  at 
once  apparent.  There  are  so  many  regions 
in  and  near  the  Galaxy  where  these  rela- 
tion.ships  exist  that  we  <'an  not  doubt  their 
significance.  The  faint  stars  are  relatively 
scarce  chiefly  because  the  nebular  materials 
cut  off  the  light  of  the  more  distant  stars. 


This  explanatirn  is  reached  by  several  lines 
of  evidence,  but  we  take  time  to  present 
only  one. 

It  is  established  by  mmlem  astronomy 
that  the  individual  s!ars  are  in  rapid  mo- 
tion. The  speeds  of  the  naked-eye  stflrs 
average  about  sixteen  miles  per  second. 
The  distant  fainter  .stars,  .so  far  as  tliey 
have  been  observed,  are  also  traveling 
rapidly.  There  is  a  tendency  to  favor  cer- 
tain directions  of  mo! ion,  and  the  stars  in 
certain  small  groui)s  are  keeping  company 
through  space;  but  a  large  share  of  stellar 
motion  is  nt  random.  There  are  stars 
traveling  in  all  directions.  We  have  not 
the  direct  evidence  as  to  the  motions  of  the 
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faint  stars  in  the  far  distant  outposts  of  tlie 
Galaxy,  but  we  have  no  reason  to  suspect 
that  their  characteristic  motions  are  unique. 
We  can  sec  no  escape  from  the  condition 
that  all  the  stars  are  in  motion.  Fnder 
these  circumstances  we  arc  unable  to 
explain  liow  within  a  preat  volume  of 


Fio.  15.  Irregular  Nebula  N.O.C.j  r>146,  i>hoto- 
graphed  hy  Curtis  with  the  Crossley  Reflector  of 
the  Lick  Observatory. 

(The  circular  halos  around  the  brighter  stars  are 
unavoidable  defects  and  are  not  real.) 


space  that  is  rich  in  .stars  there  can  be  a 
smaller,  but  still  enormous  volume  of  space, 
nearly  free  of  stars.  Their  random  motions 
should  distribute  them  more  uniformly 
than  we  observe  to  be  the  case.  Let  us 
illustrate  by  the  celebrated  black  holes,  the 
so-called  "coal  sacks,"  in  the  constellation 
of  Sagittarius  (Fig.  17).  In  a  region 
where  the  stars  are  especially  plentiful  are 
two  small  areas  all  but  empty  of  visible 


stars.  An  enlargement  of  a  photograph  by 
Barnard,  the  preeminent  student  of  this 
subject,  shows  the  effect  still  better.  How 
can  such  great  "holes"  through  the  stellar 
.system  be  surrounded  by  a  plenitude  of 
stars  moving  more  or  less  at  random  so  as 
to  give  a  high  density  of  star  di.stribution 
right  up  to  the  sharply  defined  edges  of 
the  holes,  and  yet  leave  the  holes  empty  of 
stars?  With  the  help  of  all  astronomical 
exj)criencc  we  can  not  explain  the  |>he- 
noniena  by  the  aWnce  of  stars.  I  think  we 
must  assume,  with  Barnard  and  others, 
that  the  stars  are  actually  there,  and  that 
they  are  invisible  because  invisible  mate- 
rials between  its  and  the  stars  are  absorb- 
ing or  occulting  the  light  which  the  stars 
are  trying  to  send  us.  Much  of  the  inter- 
esting stnicture  in  the  Milky  Way  is  prob- 
ably due  in  a  like  manner  to  obstruction 
by  materials  lying  between  us  and  the  great 
clouds  of  .stars  (see  Fig.  18).  It  is  char- 
acteristic of  the  galactic  structure  that 
where  luminous  nebula*  .seem  to  reduce  the 
numbers  of  faint  stars  visible,  the  reduc- 
tion in  numbers  of  stars  extends  also  far 
out  beyond  the  limits  of  visible  nebulosity 
(.see  Figs.  14,  15  and  10),  and  we  can 
scarcely  resist  the  conclusion  that  invisible 
extensions  of  the  luminous  nebular  fabric 
exist  as  obstructing  agents. 

There  are  many  other  lines  of  evidence 
in  support  of  the  hypothesis  that  invi.sible 
matter  exists  in  abundance  within  the 
stellar  system : 

1.  Neweomb  and  Kelvin,  working  inde- 
pendently and  on  the  assumption  that  the 
motions  of  the  stars  are  generated  by  gravi- 
tational attractions  originating  within  the 
stellar  system,  were  unable  to  account  for 
the  high  observed  velocities  of  stars,  except 
on  the  hypothesis  that  the  visible  stars 
contain  only  a  small  fraction  of  the  matter 
existing  in  the  system ;  the  greater  part  of 
the  attracting  material  in  the  stellar  sys- 
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Fio.  16.  The  North  America  Nebula,  photO(n"a|»h<><l  by  Barnard  with  the  10-inch  Bruce  Tele- 
scope of  the  Yorkes  Observatory. 


tern  being  non-lumiuuus,  or  at  least  iuvis- 
ible. 

2.  There  must  be  an  enormous  amount  of 
comet  material  distributed  throughout 
spaee.  The  astronomers  discover  only  a 
neglit'ibly  small  proportion  of  the  comets 
which  pass  near  the  center  of  our  solar  sys- 
tem. May  not  comet  materials^xist  also  in 
abundance  in  the  systems  of  the  other  stars  T 

3.  Students  of  meteors  have  established 
that  the  separate  little  bodies  which  collide 
with  the  earth 's  atmosphere  and  arc  respon- 


sible fur  the  so-called  shooting  stars  are 
stupendous  in  numbers.  It  has  been  esti- 
mated tluit  as  many  as  twenty  or  thirty 
millions  of  such  bodies  collide  with  the 
earth  every  twenty-four  hours.  How  in- 
comparably and  inconceivably  greater  must 
be  the  total  number  in  our  solar  system. 
The  power  of  these  countless  particles  to 
obstruct  the  passage  of  light  is  not  negli- 
gible. There  may  be  as  many  such  particlef 
on  the  average  around  the  other  stars  in 
our  stellar  system. 
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4.  The  80-called  new  stars,  otherwise 
known  as  temporary  atara,  afford  intereat- 

ing  evidence  on  this  point.  These  are  stars 
which  suddenly  flash  out  at  points  whciT 
previously  no  stars  were  Ivuown  to  exist ;  or, 
in  a  few  caaes,  where  a  i'uiut  existing  star 
haa  in  a  lew  dajni  beeome  immensei.\ 
brighter.  Twenty-nine  such  atars  have  been 
obeenred  in  the  past  three  oentariea,  nine- 


Fn.  17.  The  Dark  Holes,  or  "Oosl  BmIh,"  in 

Sa^itt.-iriu'^,  |ilii.)to^r:iph(><I  hy  BanuUfd  with  fbo 
10-iucb  Bruce  Telcuvope  of  the  YerkM  ObMrvitoiy. 


teen  of  them  since  1886  when  the  photo> 
graphic  dry  plate  was  ai)plied  systemat- 
ically to  the  niappinfj  of  the  heavens,  and 
tiftecn  of  tlie  nineteen  are  to  the  credit  of 
the  Harvard  observers.  This  is  an  average 
of  one  new  star  in  leas  than  two  yean  in  the 
last  three  deeades;  and,  as  some  of  the 
fainter  new  stars  undcMihtedly  come  and  po 
nnseen,  it  is  evident  tliat  they  are  by  no 
means  rare  objects.  Now  all  of  the  tempo- 
rary stars  except  five  appeared  in  the 
MiUQT  Way,  and  four  of  the  five  exeeptiona 
are  worthy  of  note.  Two  of  the  five  ap- 
peared in  well-known  nebula;;  another  was 
located  close  tn  tlic  edire  of  a  spiral  lU'biila, 
and  (luitc  prolialily  in  a  faint  uutlyinfjf  part 
of  it ;  a  fourtli  was  observed  to  have  a  nebu- 
lous halo  abont  it;  and  the  fifth  was  but 
meagerly  and  imperfectly  observed.  Eeep- 
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ing  the  story  as  short  as  possible,  a  tempo- 
raxy  star  is  seemingly  best  explained  <m  the 
theoxy  that  a  dark  or  relatively  dark  ittr 

traveling  rapidly  through  space  has  met 
with  resistance,  such  as  a  great  nebula  or 
cloud  of  particles  would  atlord.  While 
passing  through  the  cloud  the  star  is  in 
effect  bombarded  at  high  velocity  by  the  re- 
sisting'  materials.    The  surface  strata  be- 
come heated,  and  the  luminosity  of  the  star 
increases  rapidly.    The  new  star  of  Feb- 
ruary, 1901,  in  I'erseus  alforded  interesting 
testimony.    Wolf  at  Hddelberg  photo- 
graphed in  August  an  irr^^ilar  nebulous 
object  near  the  star.  Kiti  li  -y's  pllOtograph 
of  September  showed  extensive  areas  of 
nebulosity  in  all  directions  from  the  star. 
In  October  Perrine  and  Ritchey  discov- 
ered that  the  nebular  structure  had  ap- 
parently moved  outward  from  the  star 
(seo  Fig.  !!•!.    doing  back  to  a  Mareh 
pliofo^'raph.   taken   for  a   different  pur- 
j)ose,  Perrine  found  recorded  upon  it  an 
irregular  ring  of  nebulosity  closely  sur- 
rounding the  star  which  waa  not  visible 
on  later  photographs.  The  region  seemed 
to  be  full  of  nebulosity  not  visible  to  us 
under  normal   conditions.     The  rnshiu? 
of  the  dark  star  into  and  throuprh  this 
resisting  medium  made  the  star  the  bright- 
est one  in  the  northern  sky  for  several 
days.  The  great  wave  of  light  going  out 
from  the  star  when  at  this  maximum 
brightness  traveled  far  enough  in  five  weeks 
to  fall  upon  non-liiiMinous  materials  and 
made  a  ring  of  nebulosity  visible  by  retiec- 
tion.  Continuing  its  progress,  with  a  speed 
of  186,000  miles  per  second,  the  wave  of 
light  illuminated  the  material  which  Wolf 
photograplied  far  away  from  the  star  in  Au- 
gust, the  material  which  Kitehey  pboto- 
U'raplied  still  farther  away  in  September, 
and  the  still  more  distant  materials  which 
Perrine  and  Ritchey  photographed  in  Oc- 
tober, November  and  in  later  months.  We 
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Fio.  18.    The  Milky  Way  in  Ophiuchus  «howin(f  apparent  absorption  or  obstruction  effects; 
photographed  by  liarnanl  with  the  lO  inch  Bruce  telescope  of  the  Yerkes  Observatory. 


were  able  to  see  this  materinl  only  as  the 
very  strong  wave  of  li«rht  which  left  the 
star  at  maximum  l)ri<;htiiess  made  the  ma- 
terial luminous  in  passing. 

We  can  .scarcely  doubt,  in  view  of  all 
these  facts,  that  there  is  a  stupendous 
amount  of  obstructing  material  scattered 
throughout  our  stellar  system.  This  may 
eventually  be  condensed  into  stars;  but  the 
point  I  wish  to  emphasize  is  that  the  mate- 
rial is  there,  and  is  evidently  obstructing 
the  pas-sage  of  light.  The  efficiency  of  the 
obstructing  material  is  no  doubt  the  greater 
in  the  long  dimensions  of  the  system ;  in  the 
direction  of  the  Milky  "Way. 


Let  us  now  consider  the  nebulte  which  are 
not  in  or  near  the  Galaxy.  The  overwhelm- 
ing majority  of  the  stars  are  in  the  galactic 
zone  of  the  .sky.  If  we  call  this  zone  30° 
wide,  which  makes  it  a  shade  over  one 
fourth  tlie  entire  sky,  we  may  say  that  this 
fourth-area  contains  certainly  three  fourths 
of  all  the  stars  known  to  exist  in  our  stellar 
.system.  The  remaining  three  fourtlis  of 
the  sky  do  not  show  more  than  one  fourth 
of  all  the  stars.  Of  about  15,000  nebulae 
recorded  probably  not  over  300,*  certainly 

s  It  is  not  practicable  to  state  the  nunil>er  more 
definitely.  To  illustrate  the  difficulty,  wo  mention 
the  fact  that  several  small  adjoining  nebuIiB  re- 
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November  12  and  13,  1901.  January  31  and  February  2,  1902. 

Fig.  19.  Apparent  movement  of  nebulous  matter  about  Nova  Persci.  Photographed  by  Perrine  with 
tlje  Crossley  Reflector  of  the  Liek  OI>«ervatory. 

[The  motion  is  best  shown  by  the  bright  mass  above  and  to  the  right  of  the  center,  in  comparison  with 
the  surrounding  stars.] 


not  over  400,'  are  found  in  the  galactic 
zone.  That  is,  not  more  than  one  fortieth 
or  one  fiftieth  of  the  known  nebula?  are  in 
that  one  fourth  of  the  sky  which  contains 
the  Milky  Way;  and  these  possible  400 
galactic  nebulte  include  nearly  all  of  the 
planetary  nebula',  nearly  all  of  the  large 
gaseous  nebula*,  nearly  all  of  the  regions 
where  large  absorbing  or  obstructing  neb- 
uhe  are  seen  to  be  effei-tive;  in  other  words, 
as  I  have  endeavored  to  make  dear,  nearly 
all  of  the  nebuhe  that  are  n-ally  within  our 
stellar  sj-stem.  The  other  three  (juarters  of 
the  sky  contain,  on  the  contrary,  nearly 
15,000  recorded  nebulae.  The  nebula?  to  the 
south  of  the  galaxy  have  not  been  .so  well 
observed  a-s  those  to  the  north,  and  we  shall 
here  consider  the  northern  galactic  hem- 
isphere alone.  The  one  quarter  of  the 
northern  hemisphere  immediately  around 
the  pole  of  the  Galaxy  contains  three 
fourths  of  all  the  recorded  nebidae  in  the 

corded  with  a  short  exposure  may  be  seen  to  be  but 
parts  of  one  great  nebula  when  the  exposure  is 
longer. 


whole  hemisphere,  and  the  quarter  of  tlie 
hemisphere  adjoining  the  central  line  of 
the  Galaxy  contains  about  one  fiftieth  of  all 
the  recorded  nebula"  in  the  hemisphere. 
The  density  of  nebular  distribution  in  the 
Galaxy  is  only  one  fortieth  that  in  the 
quarter-area  farthest  away  from  the  Gal- 
axy. A  .still  more  interesting  fact  concern- 
ing nebular  distribution  is  this:  thousands 
of  spiral  mhul(r  are  known  to  exist,  but  not 
a  single  spiral  nebula  has  been  found  tvlthin 
the  galactic  structure.  Some  spirals  have 
been  found  in  regions  adjoining  the  Galaxy, 
but  they  are  relatively  few.  The  spirals 
in  particular  abhor  the  Milky  Way.  As  we 
said  above,  the  very  avoidance  of  the  Milky 
Way  seems  n\  first  sight  to  show  that  they 
are  arranged  with  reference  to  it ;  that  they 
hold  some  relation  to  it.  Is  this  relation- 
ship real,  or  only  apparent?  Are  the  spiral 
nebulffi  in  or  attached  to  our  .system,  or  are 
they  out.side  of  our  system,  at  tremendous 
distances  from  us?  This  (|uestion  is  a  live 
one  in  the  astronomy  of  to-day.  The  old 
hypothesis  that  the  unresolved  nebuhe  are 
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otlicr  great  univeri»es  of  stars  very  far  dis- 
tant from  our  own  universe  of  stars  is  re- 
ceiTing  favorable  consideration,  as  far  as 
the  spiral  nebulse  are  couoemed.  In  fact^ 
the  related  hypothesis  that  our  own  stellar 
s}-stem,  if  viewed  from  a  ?;tupr'iidons  dis- 
tance, would  be  seen  as  a  spiral  nebula,  iias 
been  aerionsly  proposed  and  is  receiving 
fayorable  consideration.  There  is  mnch 
merit  in  the  hypothesis  that  if  an  observer 

wenf  very  far  away  from  niir  system,  in 
the  direction  i)f  one  of  the  poles  of  the 
Gala:xy,  and  looked  baek  to  our  stellar  sys- 
tem, he  would  see  it  fairly  circular  in  ont- 
line,  and  that  the  doud  forms  vhidi  we  see 
in  the  galactic  struetiire  would  to  the  dis- 
tant observer  resemble  the  ill-defined  con- 
densaliou.s  so  characteristic  of  the  outer 
structure  of  spiral  ncbiUffi  (see  Fig.  5).  If 
the  observer  were  at  a  very  great  distance 
outside  of  our  syston  in  the  plane  of  Milky 
Way  extended,  we  certainly  think  he  would 
see  our  system  as  a  <rreatly  ebmn'ated  ellipse 
resembling  the  many  well-known  spindle 
nebulae  whieh  are  interpreted  as  spirals 
seen  edgewise  (see  Fig.  6). 

Whether  we  regard  the  spirals  as  very 
larirf  bodies  nt  enormous  distances,  far  out- 
side and  independent  of  our  system,  or  as 
witliiu  our  system  and  tlierefore  compara- 
tively small  bodies  dose  to  ns,  we  encounter 
apparent  difficulties  of  interpretation. 
These  proceed  chiefly  from  tln  ir  avoidance 
of  the  direction  of  tlie  ^filky  \\ .ty.  We  are 
not  content  to  think  ol  this  relation.sliip  of 
avoidance  as  a  coLueidcucc  or  accident  of 
natnre.  If  the  spirals  are  far  outside  our 
system,  we  should  expect  to  see  a  frreat 
many  of  them  in  the  direi  tii  n  of  the  MiUcy 
Way,  but  beyond  its  simeiure. 

We  have  seen  reasojis  for  believing,  or  at 
least  strongly  suspeeting,  that  there  is  an 
immense  amount  of  obstructing  material  in 
our  aystem,  and  that  this  wonld  be  the  raoat 
extensive  and  tlie  ne  st  etfectivc  in  the  lonjr 
dimensions  of  our  system,  and  the  least  ef- 


fective in  the  direction  of  the  sliort  axis  of 
the  system^  If  such  obstructions  are 
operating  effectively  upon  the  light  of  ex- 
tremely  faint  and  extremely  distant  nebulee, 
they  should  produce  something  like  the 
distribution  which  we  actually  observe  to 
exist  amongst  the  spirals. 


Fio.  20.  Tlypotheficnl  Tross  swtion  of  oirr 
Stellar  Systoin,  showing  8i)ac«8  N  and  S  occupied 
by  ilie  spirsl  nebalM  if  tbtgr  «ra  within  tbe  stcUar 

Let  us  suppose,  on  the  oth«r  hand,  that 

the  spirals  are  in  our  system.  Why  do  we 
not  find  flieni  in  the  Milkj'  Way  struetiTre? 
Why  do  tiioy  absolutely  avoid  that  struc- 
ture T  Why  do  they  congregate  around  the 
shorter  axis  of  our  stdlar  qntemt  If  they 
are  within  our  ^tem  they  must  be  distrib- 
uted as  to  distance  and  direction  somewhat 
as  sketched  in  tlie  conical  volumes  N  and  S 
iu  Kig.  20,  which  represents  a  cross-section 
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of  the  stellar  syBtxm,  with  the  solar  system 
somewhere  near  its  eenter.  This  is  an.  as- 
sumed distribution  which  leads  .straight  into 

diflScuItios  and  to  some  deprref*  of  absurdity. 
We  should  ha\f  tn  sa>  that  tlie  spirals  livp 
close  to  the  riglit  of  us  and  close  to  the  lelt 
of  US,  but  that  th(>\  avoid  getting  between 
OS  and  the  Milky  Way  structure. 

Slipher  has  measured  the  motions  of  ap- 
prna(»b  and  reces.sion  of  more  than  a  score 
of  pronjinent  spirals,  and  he  finds  they  are 
moving  with  speeds  surprisingly  high,  run- 
ning up  to  600  or  700  miles  per  seeond,  with 
an  average  of  roughly  250  miles  per  sec- 
ond. Now,  if  they  are  moving  at  random, 
which  is  the  pntbahle  approximate  tniih. 
their  average  speed  at  right  angles  to  tiie 
line  of  sight  must  be  still  higher,  and  their 
average  speed  in  space  would  be  of  the 
order  of  500  miles  per  second.  There  is  no 
class  of  nhjcrts  known  to  exist  within  our 
stellar  system  which  have  velocities  at  all 
approaching  tliat  scale. 

Curtis  has  eoudueted  an  extensive  in- 
vestigation to  determine  whether  and  how 
much  the  primtipal  spiral  nebulte  have 
moved  on  the  surface  of  tb*'  sky  in  thi^  last 
fifteen  years,  on  the  basis  of  photographs 
taken  at  the  beginning  and  at  the  end  of 
that  period.  Lampland  and  van  Maanen 
have  similarly  soiiirht  for  evidences  of 
chaii;_'i>  iif  jiositioti  of  tlir-i'r  or  four  spiral.s. 
The  indications  oi  luotioii  in  all  these  ca.ses 
are  so  slight  as  to  leave  us  uncertain 
whether  the  motions  of  the  brighter  and 
larger  spirals  across  the  face  of  the  sky  in 
fifteen  years  have  been  sufficient  for  de- 
teftinn.  Harmonizing  this  fact  of  their 
vanisliingly  small  angular  motions  with 
Slipher 's  high  speeds  in  miles  per  second, 
we  conclude  that  they  must  be  enormously 
distant,  and  therefore  enormously  large 

bodies. 

With  the  spectrograpli,  Slipiier  iias  been 
able  to  measure  the  rotaiiunul  speeds  of  two 
or  three  spirals,  including  the  great  spiral 


in  Andromeda,  and  Pease  has  repeated  and 
extended  the  experiment  on  one  of  them. 

The  rotational  speeds  arr  also  extremely 
ra|)id,  as  indeed  otie  should  expect  from  thf 
treitieiidous  inequalities  in  wliat  we  venture 
to  call  their  equatorial  and  polar  diameters. 
Aaanming  that  Ncwton's  Isw  of  gravitation 
controls  their  rotations^  the  probable  mssMS 
are  stupendous.  Some  of  them  seem  to  eon- 
tain  ennii«rh  material  to  make  tens  of  thou- 
.sands.  pi  obably  hundreds  of  thousands,  and 
po<^ibij»  millions,  of  stars  comparable  in 
mass  with  our  own  sun. 

The  spectra  of  only  a  few  of  the  brighter 
'Spirals  have  thus  far  been  investigated  in 
any  dpjrroe  of  adoqiiaev.  but  they  have  the 
characteristics  which  we  should  expect  to 
find  if  the  spirals  consist  chiefly  of  multi- 
tudes of  stars.  I  say  chiefly,  bemuse  in  the 
spectra  of  some  of  than  we  find  the  brii^t- 
line  spectrum  of  ga.seous  nelmlie  sitprrposf^d 
upon  what  we  may  call  the  stellar  type  of 
speetriun. 

If  we  carried  our  q»eetrograph  so  far  out 
into  space  that,  looking  back,  our  stellar 

system  would  be  reduced  down  to  the  ap- 
parent size  f>f  the  well-known  spiral  nebulae, 
and  we  turned  the  instrument  upon  our 
condciuicd  system,  we  should  expect  to  see  a 
Spectrum  veiy  like  the  continuous  and  ab- 
sorption-line spectra  yielded  by  the  spirals; 
ajid  eertain  structures  in  onr  5>y«5r»»ni.  ?jnch 
as  liie  region  containing  the  Orion  nebula, 
might  well  yield  the  bright  nebular  lines 
found  in  some  parts  of  certain  spirals.  Cur- 
tis has  recently  examined  the  spectra  of 
fifty  of  the  brighter  small  nebula?  lying 
within  2")"  of  flic  Halaxy  which  had  not 
been  subjected  earlier  to  spectroseopir  it'>t. 
None  of  them  showed  briglit  lines;  all  ap- 
peared to  be  of  the  stellar  or  duster  type  of 
spectnun.  An  extension  of  the  survey  to 
the  pole  of  the  Galaxy  would  probably  have 

had  similar  resnlts. 

We  are  not  able  to  resolve  the  spirals 
into  stars,  except  as  we  seem  to  be  ap- 
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Fio.  21.    The  Spiral  Nebula,  Messier  33,  photographe.i  \>y  Kcelcr  with  the 
Crossley  Reflector  of  the  Lick  Observatory. 


proacliiiijf  resolution  in  certain  parts  of  one 
great  spiral,  Messier  3:5.  in  the  constellation 
of  Trianfruliim  (Fipr.  21).  That  one  is 
probably  relatively  near  us,  but  of  that  we 
are  not  sure.  Some  astronomers  who  have 
photographed  the  Magellanic  clouds  (sec 
Figs.  22  and  23),  in  the  far  southern  sky, 
say  that  these  remarkable  objects  are  spiral 
in  structure.  If  so,  they  are  spirals  easily 
resolved  into  stars.  Nevertheless,  these 
clouds  are  enormously  distant.  Hertz- 
sprung  has  estimated,  from  certain  consid- 
erations, that  the  distance  of  the  Lesser 
^Cloud  is  of  the  order  of  30,000  light-years. 
Wilson  has  measured  the  spectroscopic  ve- 
locities of  approach  and  recession  of  twelve 


nebuljp  in  the  Greater  Cloud,  and  has  found 
that  they  are  receding  with  speeds  lying  be- 
tween 150  and  200  miles  per  .second.  The 
velocities  of  the  twelve  objects  differ  from 
each  other  as  many  miles  per  .second  as  we 
should  expect  to  find  for  twelve  bright-line 
nebula;  selected  at  random  in  our  galactic 
system,  but  the  average  for  the  twelve  in 
the  Cloud  shows  an  abnormally  high  rate 
of  reces.sion.  All  of  the  known  bright-line 
nebuhe  in  that  great  region  of  the  sky  are 
in  the  two  Clouds.  None  is  known  to  exist 
outside  of  the  Clouds  until  we  have  gone 
far  from  them  in  the  direction  of  the  Milky 
Way  (see  Fig.  11).  There  are  still  other 
reasons  for  the  un(iuestioncd  conviction 
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that  these  nobiila?  are  actually  a  part  of  the 
structure  of  the  Clouds.  It  is  difficult  to 
avoid  the  conclusion  that  the  observed  speed 
of  recession  of  the  twelve  nebulic  within  the 


Fio.  22.  The  Greater  Magellanic  Cloud,  photo- 
graphed by  Bailey,  nt  the  Aroqiii|>a,  Peru,  station 
of  the  Harvard  College  Observatory. 

Greater  Cloud,  averaging  175  miles  per  sec- 
ond, is  the  approximate  speed  of  reces- 
sion of  the  Greater  Cloud.  Motions  of  this 
maffuitudc  have  not  been  ob.scrved  for  any 
objects  known  to  be  within  our  stellar  sys- 
tem, except  in  the  case  of  three  or  four  in- 
dividual small  stars.  We  can  not  seriously 
doubt  that  the  Mapcllanic  Clouds  are  dis- 
tinct from  and  independent  of  our  great 
stellar  system;  and,  if  they  are  of  spiral 
structure,  they  arc  spirals  relatively  near 
to  us,  a.s  the  distances  of  spirals  go. 

Scares  has  recently  diseovered  an  inter- 
esting peculiarity  of  spiral  nebula,  at  least 
of  the  four  or  five  thus  far  studied,  bv 
means  of  photographs  of  spirals,  with  ex- 
posiires  first  on  ordinary  plates  sensitive  to 
the  blue-violet  rays,  and  secondly  on  iso- 
chromatie  plates  and  through  screens  which 
transmit  only  the  yellow-green  rays.  The 
results,  illustrated  in  Fig.  24.  show  that  the 
light  from  the  outer  arms  of  the  spirals  is 
richer  in  the  blue  and  violet  rays  than  is  the 


light  from  the  central  nuclei.  The  signifi- 
cance of  these  facts  is  not  yet  clear. 

We  can  not  say  that  the  problem  of  in- 
terpreting the  spiral   nebulaj  has  been 
solved.   In  fact,  it  is  a  fair  statement  that 
our  positive  knowledge  as  to  the  conditions 
existing  within  them  is  regretfully  meager. 
We  are  not  certain  how  far  away  they  are; 
we  are  not  certain  what  they  are.  How- 
ever, the  hypothesis  that  they  are  enor- 
mously distant  bodies,  that  they  are  inde- 
pendent systems  in  different  degrees  of  de- 
velopment, is  the  one  which  seems  to  be  in 
best  harmony  with  known  facts.   It  should 
be  said  that  this  hypothesis  is  a  very  old 
one.  Swedenborg  speculated  upon  the  idea 
that  our  stellar  sy.stem  is  but  one  of  a  great 
number  of  .systems.  The  serious  considera- 
tion of  the  hypothesis,  upon  the  basis  of  ob- 
served facts,  may  be  said  to  date  from  the 
two  Ilerschels.    Following  Heeler's  epoch- 
making  observations  of  nebulae  in  1898- 
1900,  many  astronomers  have  studied  the 
subject. 

We  naturally  ask  why  it  is  that  certain 
globular  star  clusters  are  visible  not  far  to 
one  side  or  the  other  of  the  Milky  Way, 
whereas  the  spirals  there  are  faint  and 


Fio,  23.  The  Lesacr  Magellanic  Cloud,  pboto- 
grapheil  by  Bailey,  at  the  .\requipa,  Peru,  station 
of  the  Harvard  College  Observatory. 
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Siyed  27,  20  min.  Iso,  2  hours. 

Pifl.  21.  The  Rpiral  NtOtula,  Messier  99,  i>hotogniphc<l  with- 
out and  with  ahsorliing  color  screen,  by  Heare«  with  the  GO-inch 
retlecting  telescope  of  the  Mount  Wilson  Solar  Observatory. 


scart'C.  No  one  has  given  a  satisfactorj' 
answer  to  this  unless  it  be  correct  to  say 
that  these  great  globular  clusters  of  stars, 
though  extremely  distant,  are  yet  near  at 
hand  in  comparison  with  the  distances  of 
the  spirals.  Ritchey's  photograph  of  the 
great  cluster  in  Hercules  (Fig.  25)  records 
fully  30,000  stars,  and  these  are  undoubt- 
edly only  the  more  brilliant  members  of  the 
cluster.  Still  longer  exposures  might  re- 
cord 100,000  stars  and  yet  leave  unrecorded 
the  fainter  members  of  the  cluster  in  vastly 
greater  numbers.  Shapley  estimates  the 
distance  of  this  cluster,  from  several  lines 
of  investigation,  as  of  the  order  of  100,000 
light-years.  Other  great  elus-ters  liave  not 
been  so  thoroughly  studied,  but  the  avail- 
able evidence  concerning  them  is  in  har- 
mony with  the  hypothesis  of  their  great  dis- 
tances. Our  own  universe  may  be  enor- 
mously more  extensive  than  we  see  it  be- 
cause the  outer  stretches  of  it  may  be  hid- 
den by  obstructing  materials.  If  the  ob- 
structing materials  consist  chiefly  of  dis- 
crete particles  whose  diameters  are  large  in 
comparison  with  the  wave-lengths  of  light, 
we  should  expect  the  obstruction  to  be  such 
as  to  reduce  the  brightness  of  distant  ob- 
jects without  changing  seriou.sly  the  quality 
of  their  light. 


The  most  elaborate  structure  yet  pro- 
posed to  explain  the  origin  and  develop- 
ment of  the  solar  system  is  the  planetesimal 
hypothesis  by  Chamberlin  and  Moulton. 
They  postulate  that  the  materials  now  com- 
posing the  sun,  planets  and  satellites,  at  one 
time  existed  as  a  spiral  nebula,  or  as  a 
great  spiral  swarm  of  discrete  particles, 
each  particle  in  elliptic  motion  about  a  cen- 
tral nucleus.  The  authors  go  further  back 
and  endeavor  to  account  for  the  origin  of 
spiral  nebulw,  but  it  should  be  said  that  this 
phase  of  the  subject  is  not  vital  to  their 
hypothesis.  It  will  happen  once  in  a  while, 
they  say,  that  two  ma.ssive  stars  will  ap- 
proach and  pass  each  other  closely.  These 
stars  will  raise  great  tidal  waves  upon  each 
other  by  their  mutual  attractions,  and  there 
will  be  outbursts  of  matter  from  each  body, 
not  only  on  that  side  of  each  which  faces  the 
other  body,  but  on  the  opposite  side  of  each, 
for  somewhat  the  same  rea.son  that  tidal 
waves  in  our  oceans  arc  raised  on  the  side 
oppasite  the  moon  as  well  as  on  the  side 
toward  the  moon.  They  a.ssume  that  a  great 
star  traveling  in  what  is  now  the  principal 
plane  of  our  solar  system  passed  close  to 
our  sun  when  it  was  in  an  earlier  stage  of 
its  existence;  that  a  resulting  disruption  of 
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our  sun  led  to  the  drawiiifr  out  of  solar  ma- 
terials in  two  opposinf?  spiral  branches ;  and 
that  these  materials  in  part,  or  for  the  most 
part,  remained  outside  of  the  sun  and  in 


revolution  about  it,  the  whole  composing  a 
spiral  nebula.  The  materials  in  the  two 
branches  of  the  spiral,  the  authors  say, 
eventually  combined  into  certain  central 


Fio.  25.    The  Ureat  Star  Clurtor  in  Heronles,  |tliotojfra|)hoil  l>y  Kitchey  with  the  60-incli  reflect- 
ing tclesi-ojKJ  of  the  Mount  WilHon  Solar  Observatory. 
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Fio.  26fi.  Planetary  Nebula  N.fi.C.  7009. 
Composite  drawinj;  hy  Curtis  from  {ihotographs 
mnde  with  the  Croswley  Reflector  of  the  Lick 
OJ»fM^rvatory.  With  the  slit  of  n  3-prism  spec- 
trugraph  placed  on  the  longer  axis,  the  bright 
nebular  lines  were  fouml  to  he  inclined  to  the 
direction  of  the  slit,  owing  to  the  rotation  of  the 
nebula,  sat  shown  (exnggeratetl)  in  the  upper 
part  of  this  figure,  and  as  reproduced  from  the 
Kjioctrogram  in  Fig.  26b. 

mas.ses,  iu  accordance  with  the  simple  laws 
of  physics,  and  the  planets  and  tlieir  satel- 


lites of  our  system,  as  they  exist  to-day,  are 
the  result. 

I  see  no  reason  to  question  that  a  spiral 
nebula  could  oriffiuate  in  this  manner:  the 
clo.se  pa-ssnpe  of  two  ma.ssive  stars  could,  in 
my  opinion,  produce  an  effect  resembling 
a  spiral  nebula,  quite  in  accordance  with 
Moulton's  test  calculations  on  the  subject. 
Some  of  the  spirals  have  possibly  been 
formed  in  this  way;  but  that  the  tens  of 
thousands  of  spirals  have  actually  been  pro- 
duced in  this  manner  is  another  question, 
and  one  which,  in  my  opinion,  is  open  to 
grave  doubt.  The  distribution  of  the  spir- 
als seems  to  me  to  ncfrative  the  idea.  If  the 
close  approaches  of  pairs  of  stars  are  pro- 
ducing the  spirals  we  should  expect  the 
spirals  to  occur  and  to  exist  preeminently 
in  and  near  the  Milky  Way  structure,  for 
that  is  where  the  stars  are;  and  that  is  pre- 
cisely where  we  do  not  find  the  spirals. 

I  think  it  is  more  probable  that  our 
stellar  system  as  a  whole  is  a  spiral  nebula, 
or  has  analogies  to  a  spiral  nebula,  and  that 
our  solar  system  has  been  formed  from  an 
insignificant  detail  of  spiral  structure,  than 
that  our  sun  and  its  system  of  planets  and 
moons  should  be  tlie  evolved  product  of  an 
entire  spiral  nebula.  Of  course  we  have  not 


Fic(.  26h.  The  First  (right)  and  Second  (left)  Green  Lines  of 
Nobuliuni   in    the   S|KH'trum   of  N.CJ.C  7009. 

f Enlnrgenient  approximately  20-fold.  The  six  lines  at  the 
upi  or  and  lower  eilgost  of  the  figure  are  the  reference  sjiectrum  of 
titanium.] 
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the  proof  of  this;  but  the  ehanees  would  ap- 
pear to  be  strong  that  the  ancestor  of  our 
solar  systom  was  a  mass,  nebiilons  or  other- 
wise, ("omparatively  diminutive  in  si/.t\ 

There  seems  to  be  no  reason  to  doubt  the 
yalue  of  Herschel's  opinion  that  a  plane* 
tar7  nebnla  vill  develop  into  a  star.  La- 
place's hypothesis  that  our  solar  system  has 


Fra.  27.  Visual  Iniagc  (right  cn<I)  and  Part  «f 
Visual  Spectrum  (Mt  and)  of  ths  PliBfltaiy  Neb* 

ula  N.G.C.,  418. 

[The  horiiontiU  line  in  the  left  half  of  the  fig- 
ure i«  ft  iiart  of  the  eontimiont  speetmm  of  tho 
Btellar  buc1cu.<!  of  the  nebula  at  the  right  end.  Of 
the  three  white  circles  in  the  spectrum  the  left  one 
is  the  hydrogen  Beta  image  of  the  nebula  14  sec 
of  am  la  diaaeler,  the  middle  eirde  Is  fhe  "leeuid 
nrbiiliiim"  green  image  of  nohnl.i  9  sec.  of 
arc  in  diameter;  and  the  right  one  is  the  "llrst 
Dietniliiim ' '  green  image  of  fho  nelwlft,  U  ioe.  of 
are  in  diaoMtorO 

developed  from  a  small  rotating  nebula  is 
still  exceedingly  valuable,  hut  it  hu  bem 
so  buffeted  by  tiie  winds  and  waves  of  eriti- 
eisni  that  many  of  thr  rli-tails  have  had  to 
be  thrown  overboard.  I  think  we  should 
give  onrsHvt's  ^umo  assurance  that  certain 
of  the  plaiK'lat y  iii  liuhi'  may  develop  into 
systems  bearing  many  resemblances  to  our 
solar  system.  Campbell  and  Moore  have 
been  able  in  the  past  year  and  a  half  to 
prove,  by  means  of  tlie  spectrograph  (see 
Figs.  26«  and  266),  that  these  bodies  are  in 
rotation  .iu>t  a<?  we  should  expect  them  to 
be  frmu  Uiiir  more  or  less  symmetrical 
forms — around  axes  passing  through  their 
eenters;  these  axes,  in  general,  at  right 
angles  to  their  longest  dimensions.  The  ro- 
tation of  our  sun  and  the  revolution  of  our 
planets  about  the  sun,  all  in  one  and  the 
same  direction  and  very  nearly  in  the  pria- 


cipal  plane  of  the  oratem,  afford  a  ekse 

analotry. 

The  rotational  velocities  of  the  jrascs 
composing  the  principal  rings  in  tiie  plane- 
tary nebulie  are  companible  witJi  the  orbttsl 
speeds  of  our  great  planets,  Jupiter,  Sat- 
urn,  Uranus  and  Neptune;  and  the  rota- 
tional speeds  of  the  gases  are  slower  and 
slower  as  we  i?o  out  from  the  principal 
rinfr<5.  wh'wh  is  tni.'  of  the  orbital  speeds  of 
the  plaiiiU  of  our  system. 

It  appears  that  there  is  very  little  ma- 
terial between  the  stellar  nuclei  and  the 
principal  rings  of  the  planetaries.  The 
material  which  we  should  normally  expect 
to  find  there  ha-^  apparently  hccti  drawn 
into  the  central  stars.  \  ery  liuie  material 
is  left  in  that  space  to  condense  into  plan- 
ets, just  as  in  our  stdar  ^rstm  the  four 
inner  planets,  Mercuiy,  Vraius,  earth  and 
Mars,  and  the  many  asteroids,  are  of  almost 
negligible  mas^^.  Jupiter  and  the  other 
three  outer  planets  coniain  2*2r)  times  as 
much  matter  n«  tlir  oartli  and  iho  other 
three  inner  planets  and  the  more  than  800 
asteroids. 

If  we  assume  that  the  rotational  iqweds 
of  the  particles  eompoaing  the  rings  eud 
other  outer  structure  of  the  planetary 

nebula?  are  controlled  by  Newton's  law  of 
gravitation,  we  have  means  of  estimating 
the  masses  of  their  central  nuclei,  or  stars. 
The  indicationa  are  extremely  strong  that 
the  planetary  nebuls  are  in  general  at  lesst 
SB  massive  as  our  solar  Biystem :  man\-  times 
as  massive  in  some  cases,  possibly  less  mas- 
sive in  otliors.  Tn  them  we  seem  to  have 
enoneli  matcriaN  to  lievolop  into  systems 
comparable  in  ma.ss  with  our  solar  s>'8teai. 

More  than  twenty  years  ago  I  observed 
that  the  different  gases  composing  several 
of  the  nebuhe  are  not  uniformly  distributed 
throughout  the  nebular  stni<  fnre.  Th"  hy- 
drogen in  some  of  the  nebulse  that  were 
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PjO.  2H.  The  Spettrutn  of  the  I'lanetnry  NcJ.ula  N.G.C.  7662,  photographed  l».v  Wright  with  til* 
Draper  alitlem  quartz  spci-trograpb  and  the  Crtwsley  TpflMting  telescope  of  the  Lick  ObservatOIJ. 

[Tbe  iinagea  of  tho  nebula  given  1>y  the  radiations  of  different  elements;  and  different  mtne'laigthf 
•how  n  great  variety  of  diameters  und  struetural  details.  The  t^o  t  ill]  scs  at  thf  cxtn-ini^  right,  strongly 
overlapping,  arc  the  two  green  nebuliiim  images  of  the  nffni!a.  The  adjoining  smaller  ellipse,  slightly 
overlapping,  is  tbo  hydrogen  Ueta  image.  The  sutuil  images  at  the  left  end  of  the  figure  ore  far  out  in 
the  vltn-violet  region  of  the  ■peetnim.] 


critically  examined  was  fotind  to  extend 
out  farther  than  do  the  oilier  eliemical  ele- 
ments. Such  WM  the  enM  m  the  great 
Orion  nebula,  in  the  Trifid  nebula,  and  in 

one  of  the  small  pla«etaries,  N,  G.  C.»  418. 
Viewed  ill  the  tplcscope,  the  latter  Avas  ob- 
served to  Im;  a  disc  of  grreenisli-blue  lisrht. 
about  fourteen  seconds  of  arc  in  diameter, 
with  a  well-defined  star  near  the  eenter  of 
the  disc.  Viewed  in  the  speetroscope,  the 
spectrum  of  the  central  star  was  a  continu- 
ous line  of  lisht.  and  Thn  f»onipo<;itc  di'-e 
was  resolved  into  three  separate  discs  (!>ee 
Fig,  27 ) ;  the  largest  one  of  hy  drogen, 
fourteen  seconds  of  are  in  diameter;  a 
smaller  one,  corresponding  to  the  first  green 
line  of  the  clpmrnt  ni  l)iiliiiin,  eleven  seconds 
of  an-  ill  diameter;  and  a  still  small(>r  one, 
(•oi  ivt>]»ondiug  to  the  second  line  of  ucbu- 
llnm,  nine  seconds  of  arc  in  diameter.  The 
neboliam  did  not  extend  out  so  far  from 
the  central  star  as  the  hydrogen.  Wolf  and 
"Bonis  Hppliofi  y»hot(»trraphi<-  nii^thods  to  a 
.similar  study  of  the  Ring  Xebula  in  Lyra, 
iu  1908  and  1910,  respectively,  and  found 
differences  both  in  the  sizes  and  in  the  de- 
tailed  stmetnre  of  the  spectral  rings. 
Wright  has  in  the  past  two  years  carried 
till'  dincliipinfiit  of  the  subjeet  much 
furflit'r.  ]>y  plmt. .unaphic  methods  applied 
to  llic  principal  planetary  Jiebnhe  (see  Fig, 
28).  He  finds,  for  example,  that  the  dis- 
tribution of  the  helium  in  the  structure  of 
the  planetary  nebulte  alwajrs  favors  the  een- 


'ral  imclcus  or  slar  more  than  the  hydrogen 
and  nebulium  distribution  do.  In  some  of 
the  planetaries,  the  helium  has  apparently 
been  drawn  entirely  into  the  central  nu« 
cleuB.  In  one  of  tiie  planetaries  the  hy- 
<lrogen  globes  seem  to  persist  brilliantly 
after  tiie  nebulium  images  have  become  re- 
duced in  size,  or  have  become  exceedingly 
faint.  We  can  acareely  doubt  that  in  these 
phenomena  we  are  witnessing  certain  stages 
of  progress  in  the  gradual  evolutuin  of  tlie 
planetary  nehnlre  into  the  stars  which  we 
see  at  their  centers,  or,  possibly,  into  sys- 
tems of  stars  and  planets.  The  materials, 
for  the  most  part,  seem  to  have  been  drawn 
— possibly  are  still  moving — into  the  cen- 
tral stars,  into  suns  that  are  forming:  and  a 
very  little  of  tiie  materials  sliouii  liy  ob- 
servation to  be  revolving  around  the  central 
suns  may  ultimately  be  left  to  form  planets 
of  the  systems.  Let  us  recall  that  in  our 
own  solar  system  99  6/7  per  cent,  of  the 
materials  are  in  the  sun,  and  that  only  one 
sevt-nlh  of  uiie  per  eent.  of  tlic  materials 
exists  outside  of  the  sun,  in  the  eight  major 
planets  and  their  moons. 

The  different  sizes  of  the  elliptic  images 
of  different  diemieal  elements  in  the  spec* 
trnm  of  a  planetary  iii  bula  jrive  some  basis 
for  the  speculative  tiioufiht  that  the  chem- 
ical composition  of  the  large  outer  planets 
of  our  solar  system  may  be  quite  different 
from  that  of  the  small  inner  planets. 

While  a  strong  case  can  he  made  out  for 
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Kio.  29.    TyjM^s  of  Stellar  Spwtra,  Henry  Drajier  Memorial,  Harvard  College  Observatory. 


the  evolution  of  pluiictary  iiebuhi'  into  stars 
at  their  centers,  with  possible  planets  re- 
volving around  them,  we  must  not  conclude 
that  all  stars  have  been  formed  fnmi  plane- 
tary nebulft».  There  are  reasons  for  rejeet- 
in<r  that  view. 

1.  Anionfrst  the  many  millions  of  stars 
whose  images  have  been  e.xainined  in  the 
telescopes  or  on  photo<rraphic  plates,  fewer 
than  150  planetary  nel)uhe  have  been  found. 
Unless  the  planetary-nebula  stapre  of  exist- 
ence 18  lived  very  rapidly,  the  numbers  are 
too  few  to  play  a  eontrolliii}?  part  in  the 


development  of  stars  in  general  at  any 
jioint  in  stellar  evolution. 

2.  The  average  speeds  of  the  planetary 
nebnhp  and  of  the  difTerent  cla.sses  of  stars 
are  now  fairly  well  defined.  The  average 
speed  of  the  planetary  ncbulte  is  about 
seven  times  that  of  the  extremely  blue  stars, 
which  are  the  only  «)nes,  we  shall  see  later, 
that  we  need  consider  a.s  the  immediate 
descendants  of  the  ncbida*.  There  are  in- 
deed individual  stars  which  are  traveling 
as  rapidly  a.s  the  individual  planetary  neb- 
nhc,  but  on  the  average  the  di.screpancy 
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Fig.  30.   The  Spectrum  of  Alcyone,  photographo<l  by  Wright  with  the  Milk  Spectrograph  of  the  Lick 

Olijiorvntory. 

[The  star  epectroiu  occupies  the  centr:il  horizontal  aection.  The  bright  hydrogen  Alpha  line  is 
on?  fourth  ind)  from  the  right  end,  and  the  dark  hjrdrogen  Beta  'line  ie  one  half  inch  from  the  left 

end.J 


seems  entirely  too  great  to  let  iis  I'nn.  lude 
that  tl.p  blue  stars  in  crfm^ral  cituhl  havi^ 
been  iVinnrd  froju  phuK'tji i\\  iu'luilii-  siicli  as 
^the  150  i)laiu*lnries  now  known  to  us. 

For  the  hypothesis  that  the  stars  in  gen- 
eral have  evolved  from  irre^ar  nebute  a 
vastly  stronger  case  can  be  made. 

In  a  prieeless  possession  of  astronomy, 
the  Draper  catalogue  of  stellar  spectra, 
Harvard  College  Observatory  has  classified 
the  speetn  of  a  great  many  thousands  of  the 
brighter  stars.  They  have  been  arranged  in 
a  ssrqiirncn,  niTiniii'^'  frmn  the  so-called  ex- 
tn  iiiely  blue  stars  ihrtni^'li  the  yellow  stars 
to  the  red  stars,  which  can  be  readily  de- 
scribed. The  main  divisions  are  illustrated 
in  Fig.  29.  Eaeh  main  class  has  ten  snbdi- 
visions,  but  we  need  not  dwell  upon  details. 
The  dark  lirifs  in  thcs.'  spocfra  indicate  tlio 
presence  of  certain  vajjors  and  ^ase^  of  the 
chemical  elements  in  the  outer  strata  of  the 
Stars.  In  the  Class  B  stars  the  helium  lines 
rise  to  their  maximum  strength  near  the 
middle  of  the  B  subgroups  and  sink  to  in- 
sifrnificance  in  tlic  latri'  /»  or  earlier  ,1  siili- 
divisinns,  and  tlie  lirlium  lines  arc  ni»t 
found  at  all  in  Class  F  and  the  later  types. 
The  hydrogen  Hues  are  fairly  prominent  in 
the  Class  B  stars,  but  they  increase  to  maxi- 
mum intensity  in  Class  A,  and  then  de> 


crease  oontinuoni^ly  throughout  the  remain- 
ing frrnnps.  I'he  hydrogen  linos  are  very 
inri ins])ii:nuus  in  Class  .V,  oi-  red  stars. 
Tlic  magnesium  lines  go  up  to  a  ma.ximum 
in  Class  A  and  dovn  to  disappearance  in 
the  ^'s  and  G's.  Some  of  the  metallic 
lines,  such  as  titanium  and  iron,  usually 
l>egin  to  show  in  the  later  subdivisions  of 
Class  A,  other  metallic  lines  first  enter  upon 
the  scene  iu  Class  F,  and  they  increase  in 
numbers  and  prominence  up  to  a  maximum 
in  the  red  stars.  The  calcium  lines  are 
weak  or  entirely  wanting  in  the  Class  7?'s, 
and  they  increase  in  intensity  as  we  pass 
down  through  the  series,  until  they  become 
the  moat  prominent  features  in  the  spectra. 
We  can  not  change  the  arrangement  of 
these  spectral  classes  without  throwing  the 
sfTpiPMCp  of  development  of  the  spectral 
lines  into  hopeless  disorder.  This  sequence 
is  thought  to  represent  the  order  of  stellar 
evolution.  A  Glass  B  star,  according  to 
that  hypothesis,  is  a  comparatively  young 
star.  It  shoidd  develop,  in  the  course  of 
long  ages,  wio  an  /•'.  a  0,  n  A',  an  .1/.  and  so 
on.  to  its  tinal  destination  of  darkness  and 
invisihiiily. 

Sinne  of  the  Class  B  stars  contain  bright 
lines  of  hydrogen.  Alcyone  (Fig.  30)  and 
Fleione,  in  the  Pleiades,  contain  both  bright 


PlO,  31.   The  Spectrum  of  Eta  CarintP,  ]>hotu)j;r:i))h<<(l  l>y  Moore  at  the  D.  O.  Mills  Obeervatoiy  Saati' 

ajfo,  Chile. 

[Tlie  eeriee  of  bright  lines  above  and  below  the  star  epectnim  are  the  referenee  spectrum  of  iron.] 
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Pio.  32.  Representative  Spectra  of  Bright-line  NebuIjD,  photographed  by  Wright 
with  the  MillH  apectrograph  and  36-inch  refracting  telesco]  e  of  the  Lick  Observ- 
atory. 


and  dark  lines  of  hydrogen.  There  are 
hundreds  of  stars  wliosc  .speetra  contain  a 
wide  variety  of  bright  lines  and  dark  line.s. 
Now  and  then  a  star'.s  spectrum  consists 
almost  wholly  of  bright  lines,  as  in  the  case 
of  Eta  Cariuae  (Fig.  31).  The  bright  lines 
in  stellar  spectra  tell  us  that  their  stars 
contain  extremely  extensive  atmospheres  of 
the  gases  and  vapors  hydrogen,  helium,  and 
80  on.  A  close  relationship  exists  between 
the  Class  Ji  stars,  with  and  without  bright 
lines,  and  a  class  of  stars  found  extensively 
in  the  Milky  Way  structure  whose  spectra, 
containing  many  briglit  lines,  are  known  as 
Wolf-Kayct  spectra,  after  the  discoverers  of 
the  first  few  stars  in  the  class.  Now,  as 
Wright  has  shown,  the  central  stars  in  the 


planetary  nebulir  are  of  the  Wolf-Rayet 
type  (see  Fig.  32,  B.D  +  30°  3639)  in 
nearly  all  ca.ses,  and  in  other  cases  their 
spectra  are  closely  related  to  Class  B 
spectra  (see  Fig.  32,  N.G.C.  2932).  It  has 
been  shown,  also  chiefly  by  Wright,  that  the 
spectra  of  the  nebulous  parts  of  the  plane- 
tary ncbuhe  have  many  points  of  connec- 
tion with  the  spectra  of  their  central  stars. 
The  spectra  of  the  planetary  nebula;  and 
the  spectra  of  those  large  extended  nebulie 
(sec  Fig.  32,  Orion,  etc.)  which  give  bright 
lines  ai-c  essentially  alike  in  character.  The 
ncbulium  lines  of  the  ncbulre  have  never 
been  found  to  exist  in  any  true  star,  no  mat- 
ter what  its  ela.ss,  and  we  leave  them  otit  of 
account  in  this  discussion ;  they  do  not  in- 
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fluence  our  present  (niestiou  one  way  or  the 
other.  Aside  from  nebulium,  the  hydrogen 
and  helium  lines  are  the  most  prominent 
ones  in  the  bright-line  nebulte.  They  are 
the  most  prominent  ones  in  the  nuclei  of  the 
planetary  nel)ulH'.  They  are  prominent  in 
the  isolated  Wolf-Rayet  stars,  in  the  Class 
li  stars  containing  bright  lines,  and  in  the 


Fio.  33.  The  Ring  Nebula  in  Lyra,  photographed 
by  Curtis  with  the  Crossley  Reflector  of  the  Lick 
Observatory. 


Class  B  stars  containing  only  dark  lines. 
Helium  has  never  been  found  in  any  yel- 
low or  red  stars,  except  feebly  in  a  certain 
stratum  of  our  sun's  atmosphere,  and  that 
is  due  to  our  ability  to  observe  our  sun 
somewhat  in  detail ;  and  the  hydrogen  is 
relatively  feeble  in  the  later  classes  of  the 
Harvard  .secjuence. 

The  continuous  spectra  of  stars  as  ar- 
ranged in  the  Harvard  .sequence  decrease 
continuously  in  the  relative  strength  of  the 
blue,  violet  and  ultra-violet  regions  as  we 
pass  froin  the  central  stars  of  the  planetary 
nebulie,  which  are  wonderfully  strong  in 
ultra-violet  light,  down  through  the  blue 
stars  with  both  bright  and  dark  lines, 


through  the  blue  stars"  containing  dark 
lines  only,  and  on  through  the  yellow  stars 
to  the  red  stars.  The  central  star  in  the 
ring  nebula  in  Lyra  (Fig.  33)  is  invisible 
to  many  inexperienced  observers,  even  in 
the  great  Lick  telescope.  Yet  it  is  so  rich 
in  violet  light,  and  especially  in  ultra-violet 
light,  that  it  can  be  photographed  in  the 
great  reflecting  telescopes  with  an  exposure 
of  only  two  or  three  seconds.  "Wright  has 
recently  made  the  interesting  discovery  that 
the  continuous  spectra  of  many  planetary 
nebulje  are  remarkably  strong  in  a  long 
stretch  of  the  ultra-violet  region.  The  se- 
quence of  decreasing  richness  in  blue  and 
violet  light  extends  unbroken  from  the 
nebulre  and  nebular  nuclei  down  to  the  red 
stars. 

The  spectra  of  the  stars  are  indicative  of 
conditions  existing  in  their  surface  strata. 
We  do  not  know  definitely  just  what  con- 
ditions protluce  or  accompany  certain  types 
of  spectra,  but  surface  temperature  seems 
to  be  a  prime  influence,  and  there  are  some 
reasons  for  thinking  that  electrical  condi- 
tions may  also  be  extremely  important. 
Now  all  determinations  of  the  surface  tem- 
peratures of  the  stars  make  the  extreme 
blue-violi't  stars  the  hottest  of  all,  with  the 
eflfeetive  temperatures  decreasing  continu- 
ously as  we  pass  from  the  nuclear  stars  of 
the  planetary  nebula;  down  through  the 
Harvard  secpience  to  the  red  stars.  Fabry 
and  his  associates  in  Marseilles  have  re- 
cently arrived  at  the  result,  by  physical 
methods,  that  the  temperature  of  the  Orion 
nebula  is  very  high,  vastly  higher  than  the 
temperatures  of  the  red  and  yellow  stars, 

>  Huggins  has  called  attention  to  a  reduction  in 
the  brightness  of  the  ultra  violet  spectrum  of  the 
(irjtt -magnitude  star  Vega  (Class  A)  by  virtue  of 
what  seems  to  be  an  absorption  band  many  hundred 
Angstrom  units  in  width.  It  is  not  yet  known  to 
what  extent  the  ultra  violet  spectra  of  blue  stars 
in  general  may  be  affected  by  such  an  absorption 
band. 
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and  comparable  with  the  temperatures  of 
the  blue  stars.  There  a^ain  is  a  sequence 
with  the  nebulw  and  the  blue  stars  at  one 
end  and  the  red  stars  at  the  other. 

Fowler  has  called  attention  to  the  re- 
markable facts  that  certain  lines  of  helium, 
etc.,  requiring  the  most  powerful  electric 
discharges  at  command  to  produce  them  in 
the  laboratory — super-spark  lines,  he  calls 
them — are  found  in  the  greatest  relative 
strength  in  the  gaseous  ncbuhe;  next  in 
order  of  strength  in  the  bright-line  or  Wolf- 
Rayet  stars,  which  class  includes  the  central 
stars  of  the  planetary  nebulne;  and  in  lesser 
strength  in  the  first  subdivision  of  the  Class 
B  stars,  that  is,  in  the  bluest  of  the  blue 
stars  containing  dark  lines  only;  secondly, 
that  the  lines  in  the  spectra  of  the  later 
Class  B  stars,  of  the  Clas.s  A  and  Class  F 
stars  are  prevailingly  those  produced  under 
the  less  intense  conditions  of  the  ordinary 
electric  spark;  and,  thirdly,  that  the  lines 
in  the  yellow-red  stars  are  prevailingly  the 
arc  lines  which  indicute  relatively  weak 
electrical  conditions.  That  is  another  se- 
quence of  conditions  running  from  the 
nebula}  down  to  the  red  stai"s. 

There  are  still  other  sequences  running 
harmoniously  through  the  Harvard  classifi- 
cation. For  example,  the  velocities  of  the 
stars  in  their  travels  within  the  stellar  .sys- 
tem increase  as  we  pass  by  spectral  classes 
from  the  large  bright-line  nebula?  and  the 
very  blue  stars  down  through  the  yellow 
stars  to  the  red  stars.  The  distances  apart 
of  the  two  components  of  double  stars,  and 
consequently  their  periods  of  revolution 


Fio.  .'{4.  The  Irregular  Kebuls  near  Gamma 
Cassiojieiff,  photoRrn|>ho<l  by  Curtis  with  the 
Crosaley  Rcllector  of  the  Lick  Observatory. 

[The  immensely  over-exposed  image  of  the  bril- 
liant star  Gamma  Cassiopeia:  is  at  the  lower  left- 
hand  corner.  The  lines  radiating  from  the  center 
of  the  star  image  are  difiFraction  effects  produced 
within  the  telescope.  The  upper  right  half  of  the 
figure  contains  much  nebulosity,  the  brighter  angles 
of  two  nebular  structures  pointing  approximately 
toward  the  star  Gamma.] 

around  each  other,  increase  consecutively 
as  we  pass  from  the  blue  stars  to  the  red. 

It  might  be  .said  that,  so  far  as  all  these 
stellar  sequences  are  concerned,  the  course 
of  evolution  could  begin  with  either  the  red 
stars  or  the  blue  stars  and  proceed  to  the 
other  end  of  the  .sequence.  Not  to  mention 
several  very  weighty  objections  to  the  as- 
sumption that  the  red  stars  are  effectively 
young  and  the  blue  stars  effectively  old,  we 
submit  the  case  on  the  evidence  of  the  neb- 
ula?. The  planetary  nebulte,  the  irregular 
nebulw,  the  W«)lf-Kayet  stars,  the  Class  B 
stars  with  bright  lines,  and  the  Class  B 


1 

i 

■HI 

F  ' 

FlO.  35.    The  S|K>ctruni  of  (iuiiiina  Ca.s«»o|>ei«e,  Henry  lira]  er  Memorial,  Harvard  College  Ul».sorvalory. 
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stars  with  dark  lines  are  found  prevail- 
ingly ill  and  near  the  (lalaxy.  Pickering's 
«;fii«]y  of  the  distriluition  of  6,106  of  the 
l>ri^'iitrst  stars  is  suiiunarii&ed  in  the  accom- 

pauymg  lalilo. 

eAUACTlO  LATITUDES  OF  STAHS  iUIIOUTKB  THAN  6.25 
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The  sky  is  divided  into  eiglit  zones  of 
equal  aroas,  with  the  bonndaries  of  the 
zones  parallel  to  the  galactic  plane.  The 
first  line  of  figures  contains  the  nmnbera  of 
stars  of  the  different  speetral  elaasea  in  the 
one  ei}j:hth  of  the  sky  around  the  north  pole 
of  the  Galaxy ;  the  fourfli  innl  fifth  linos  the 
uumbrr<^  in  tlie  zotios  cniitaining  tlsc  Oal- 
axy,  one  zone  adjoining  ilie  Milky  Way  on 
the  north  and  the  other  on  the  south ;  and 
the  last  line  the  nnmhers  of  stars  of  the 
diffwent  elasses  in  the  eighth  of  the  sky 
around  the  south  pole  of  the  Galaxy.  Tf 
the  .star's  of  the  difTcrent  claiises  were  uni- 
formly distributed  over  the  sky,  the  eight 
numbers  in  each  vertical  eohimn  would  be 
equal.  It  is  seen  that  the  Class  B  stars  are 
prevailingly  in  the  Milky  Way.  and  that 
till'  r^d  star^  nf  Class  M  are  about  uni- 
formly distributed  over  the  sky,  tiiough 
they  are  all  in  our  stellar  system. 

The  Class  B  stars  and  the  stars  contain* 
ing  bright  lines  are  where  tln'  !)lanr1:try 
and  irrpfTular  neb\iln»  exist.  Going  further 
info  flrtail:  wherever  there  is  a  great  nebu- 
lous region  either  in,  or  near,  or  outside  of 
the  Milky  Way  yon  will  find  the  Class  B 
and  earlier  types  of  stars  abnormally  plenti- 
ful; and  the  chances  are  fairly  strong  that 


some  of  the  stellar  spectra  will  contain 

bright  lines.  This  is  true  of  great  regions 
in  the  Milky  Way,  it  is  true  of  the  Orion 
and  ririades  regions,  whieh  we  .see  at  some 
distance  uuuside  of  the  Milky  Way  struc- 
ture, though  they  are  doubtless  within  our 
system.  If  you  see  a  wisp  of  nebulosity 
near  a  bright  star,  look  up  the  star's  spec- 
trum and  yon  will  probably  find  it  an  early 
Cla.ss  B,  as  in  the  ca.se  of  Gamma  Cassio- 
peio!,  a  second  magnitude  .star,  with  nebu- 
lous Structure  near  it  (Fig.  34),  whose 
spectrum  contains  both  bright  and  dark 
lines  of  hydrogen  and  helium  (Fig.  35). 
Tf  yon  see  an  isolated  briirht  star  appar- 
ently enmeshed  in  an  isolated  patch  of 
nebulosity,  such  as  the  one  shown  in  Fig. 
37,  and  the  books  say  the  star  (BD^IO*- 
4713)  is  jdlow,  or  of  Cla.ss  G,  communicate 
yonr  <;nspieion<«  that  the  books  are  mistaken 
about  that  star's  sjioctnmi  to  Pnifessor 
Pickering,  and  he  will  probably  reply  that 
the  star  is  in  reality  a  irery  blue  one,  of 
early  Class  B,  That  is  what  happened  a 
fortnight  ago  about  this  particular  nebula 
ainl  tlic  star  near  its  apparent  center.  Tf 
yuu  liiid  a  red  or  yellow  star  nf  normal 
type,  do  not  look  for  a  nebula  in  apparent 
contact  with  it.  Nebulae  and  red  stars  do 
not  coexist.  You  will  find  about  the  same 
number  of  red  stars  in  the  Milky  Way  that 
are  visible  in  similar  arf^as  far  from  the 
ililky  Way.  You  will  iiud  an  oeeasioiial 
red  star  iu  the  region  of  the  Orion  nebula 
and  of  other  large  nehuhe,  but  red  stars  will 
not  appear  there  in  greater  numbers  than 
their  approximately  uniform  distribution 
over  the  sky  requires. 

The  fr>nnoetion  between  the  nebnlfp  and 
the  Im  Il'!)!  Iini>  stars,  and  between  the  nebu- 
l(e  anil  the  early  Class  Ji  stars  is  close,  both 
as  to  their  types  of  spectra  and  as  to  their 
geometric  distribution. 

Do  the  nebu]«  form  stars  or  do  the  stars 
form  nebule,  or  both?  There  is  abundant 


Digitized  by  Google 


546  SCIENCE  [s.  s.  vol.  xlv.  no.  iie9 

stellar  state,  we  can  not  doubt.  That  such 
nebulaj  as  those  in  the  Pleiades  (Fig.  13)  or 
as  the  great  Net-Work  nebula  in  Cygnus 
(F'ig.  36)  were  formed  from  stars  can  not 
be  regarded  with  favor  for  a  moment ;  but 
that  the  many  Class  B  stars  existing  in 
those  regions  should  have  been  formed  from 
nebulous  matter,  and  that  others  may  be 
forming,  implies  an  evolutionary  process 
that  is  both  natural  and  easy  of  comprehen- 
sion. Transformation  from  star  to  nebula 
is  abnormal,  is  rr rolution,  under  the  influ- 
ence of  catastrophe.  Transformation  from 
nebula  to  star  is  normal,  is  cuolution,  under 
the  continuous  and  regular  operation  of  the 
simple  laws  of  physics. 


Fio.  36.    The  Net-work  Nebula  in  Cygnus,  photograjihcd  l>y  Keeler  with  the 
Crosslcy  Reflector  of  the  Lick  OI>scrvatory. 
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evidence  that  the  catastrophes  which  pro- 
duce new  or  temporary  stars  produce  tem- 
porary nebula?,  for  at  a  certain  stage  of 
their  existence  the  temporary  stars  have 
nebular  spectra;  but  in  all  cases  thus  far 
observed — as  Adams  has  shown — the  nebu- 
lar spectrum  quickly  transforms  itself  into 
the  Wolf-Rayet  stellar  .spectrum.  It  is  not 
impo.ssible  that  the  planetary  nebulae  have 
in  some  cases  resulted  from  the  more  vio- 
lent catastrophes  of  distant  space  and 
time;  that  bodies  originally  stars  may  have 
been  expanded  under  the  heat  of  collision 
or  other  cata-strophe  to  nebular  conditions; 
but  that  an  ultimate  condensation  will 
transform   such   nebulaj   again   into  the 
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Vui.  37.  The  Milkv  Way,  |>hot<>(n'a]>li<*<i  Bariianl  with  the  Bruce  lU-iiich  tele.scojie  of  the 
Yerkes  Observatory. 

[Of  8jiei'ial  interest  is  a  small  isolafeil  tielMiln  with  a  fifth  maffnitude  star,  BD  —  10'  4713, 
uear  its  eeuter;  aehula  and  star  iu  the  region  poor  iu  stars  near  the  renter  of  the  photograph.) 


Those  who  woiihl  sti}r{:<'st  that  the  rod 
stars'  may  he  tho  youii};  stars  mii.st  start 
with  stars  miifonnly  distrihutftl  over  the 
skj',  and  uiia.Hsoeiated  witli  nel)iiIosity  :  atid. 

'  This  ii<H's  not  iiu-Iiule  the  e.xfrenioly  red  (  Ilar- 
%-ard  ria-s  .V)  starji.    We  refer  to  the  4.">7  nnkt-il 


rraiisformiiifr  them  through  and  past  the 
red  and  yeUow  stapes,  must  earry  them  pre- 
vailingly into  the  «ralaeti<'  re«rions,  where, 
as  (Mass  /{,  or  extremelv  hliie  .stars,  thev 

eye  re<l  stars  of  Class  if  in  Pickering's  table,  page 
.>07,  which  are  prerailingly  the  more  tnnasive  mem- 
bers of  their  spectral  class. 


Digitized  by  Google 


548 


SCIENCE 


(N.  8.  Vtt.  XLV.  No.  1U» 


prcf.  rriit i;il!y  collect  in  the  great  nebulous 
areas,  or.  in  many  cases,  become  enmesliofl 
in  derails  ot  nebulous  structure.  We  should 
pause  long  and  ofoudder  well  before  em- 
barldiii;  upon  a  voyage  in  that  direction. 

Long  centuries  of  ignorance  ns  to  our 
snrronn dinars  jrave  way,  finally,  to  the  en- 
lightening intiuence  of  the  (lis.-nviTV  of  the 
place  of  the  continents  upon  the  earth, 
and  of  the  place  of  our  planet  mth  respect 
to  the  tun.  Working  at  peaee  and  under 
ejctreme  encouragement,  the  astronomem  of 


to-day  are  learning  the  j)lace  of  our  star 
and  its  planots  amongst  the  other  stars.  If 
tkie  Magellanic  Clouds,  the  greater  globular 
star  etuirters,  and  the  spiral  nehube  prove 
to  be  separate  and  independent  ^ratems,  we 
shall  bequeath  to  our  successors  the  nudity 
proMom  of  finding  the  place  of  onr  srreat 
sieilar  system  amongst  the  host  of  stellar 
sy.stems  which  stretch  out  through  eudless 
space. 

LlOK  OBSSSTATORY, 
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TRB  FUNCTION  OF  MATHBHATICS  IN 
SCIBNTIiFIC  RBSBARCHt 

Mathematics  embodi^  Mme  of  tiio 

earliest  scientific  developments  and  hence 
she  was  praetieally  unrestricted  in  regard 
to  the  selectiou  of  her  locatioa  in  what  be- 
came later  the  domain  of  science.  Did 
she  nleel  for  hendf  fbe  moat  fertile  atvail^ 
able  land  or  was  she  misled  by  superficial 
attractions  in  makinpr  her  choice,  while  the 
richest  mines  were  hidden  iindpr  other  land 
whose  surface  presented  fewer  attractions 
and  wboie  development  demanded  mora 
eomplieated  maehinerjrt  One  wcdf^tX  nat- 
urally  expect  different  anaireiB  to  this  quee- 
tion  from  the  menihers  representing  tbe 
TOried  intere5?ts  of  this  Science  Cinb. 

It  is  not  our  purpose  to  extol  the  ad- 
Taatagea  of  loeirtion  iritk  x«apeet  to  the 
mathmtatiofll  ivine.  This  loeation  was 
pointed  ont  to  you  in  your  youth  and  tiie 
impressions  which  it  has  left  on  yonr 
minds  are  too  deep  to  be  niodiiied  mate- 
rially hy  a  few  general  remarks.  Moreover, 
some  of  the  tnimela  of  the  mathmatioal 
mine  are  naed  daily  hy  many  of  yon,  who 
gladly  speed  through  th«n  for  the  purpoae 
of  saving  time  to  employ  your  energies 
more  effectively  in  the  field  of  yoor  own 
choice. 

Notidthalanding  theaa  f  a«ti,  all  will  agree 
that  the  mathematieal  mine  haa  been  denrd« 
oped  eztoiaiTely,  and  that  ita  derelopmeDti 
have  been  most  helpful  and  are  beeoming 

more  useful  to  various  other  sciences.  As 
the  rivers  excavated  unknowingly  for  pos- 
sible railroad  lines  through  the  mountains 

^  Bead  before  the  Science  Club  of  the  Uni ver- 
ity «t  WtSMBsin,  April  5,  inf. 
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long  before  the  const  motion  of  such  lines 
was  undertaken,  so  mathematics  has  been 
preparing  thought  roads  for  sciences  long 
before  their  development  mm  aerionsly 
begun.  Hence  it  does  not  appear  isappro- 
priato  for  a  body  of  scientists  to  pause  now 
and  then  for  a  few  nioiueuts  to  reflect  on 
the  methods  and  ideals  which  have  actu- 
ated the  mathematical  investigator.  Sadi 
xefleotuma  may  be  iiiq)ired  bgr  a  aenae  of 
reapeet  for  all  that  contributea  to  acientific 
progn*ess.  but  they  should  also  prove  help- 
ful in  the  formation  of  most  comj)rehensive 
notions  in  regard  to  the  great  problems 
^rbash.  eonfirant  na  aa  «  QBitad  band  of 
woiicen  to  aecora  fighty  to  diapel  more  of 
the  superstitions  and  to  present  ftuMNMdlp 
ioig  thoughts  in  the  simplest  manner. 

Amonf?  the  questions  which  scientists  as 
a  body  might  he  inclined  to  ask  tlie  mathe- 
matician ia  tbB  following :  What  ia  the  atti<> 
tnde  of  mind  whieb  haa  eontribnted  moat 
powerfollj  to  mathematical  progress  t 
Such  a  profonnrl  nnostion  would  naturally 
be  answered  somewhat  differently  by  differ- 
ent men,  and  your  speaks  to-night  is  not 
ao  eompletdj  ignorant  of  hia  own  limita- 
tions aa  to  anppose  that  he  can  fuinidi  a 
final  answer  to  this  (ju<'>tion.  He  hopes, 
however,  thnt  he  may  not  bo  entirely  un- 
successful iu  making  some  illuminating  re- 
marks on  it,  end  in  intereating  you  by 
directing  your  attmtion  to  common 
thoughts  wbidi  underlie  the  varied  efforts 
by  which  we  aa  a  body  aim  to  enrich  the 
world. 

With  this  reservation  I  would  be  inclined 
to  say  that  mocUsty  is  the  attitude  of  mind 
which  haa  eontribnted  moat  powerfully  to 

mathematical  progress.  The  great  "Ele- 
ments" of  Euclid,  for  instance,  are  can- 
didly based  on  assumptions  or  axioms  and 
do  not  claim  to  prove  everything  ah  imiio. 
Moreover,  this  great  work  does  not  concern 
itaelf  directly  witii  auch  fundamental  qnea- 


tions  as  truth,  reality,  life,  death,  etc.,  but 
it  couEnes  itself  to  deductions  relating  to 
matters  which  might  appear  as  trivialities 
when  dbmpared  with  many  other  proUana 
which  then  conironted  and  now  oonfroBt 
the  human  race. 

To  understand  the  modesty  of  Euclid 
and  his  geometric  predeceaaors  it  is  ueees- 
aary  to  bear  in  mind  the  fact  that  the  "Ele- 
menta"  of  Euclid  wera  written  at  a  time 
when  other  aeiances  made  little  or  no  de- 
mand for  such  resnlt.s  as  these  "Elements'* 
embodied.  Even  such  a  closely  related 
subject  as  surveying  could  then  make  little 
direct  uaa  of  tbeie  laaulta  in  Htm  of  the 
theoretie  form  in  which  they  were  pre- 
aented.  The  work  which  ia  aaad  to  ham 
pa5?sed  through  more  editions  than  any 
other  book  except  the  Bible,  which  con- 
siders diametrically  opposite  questions, 
mnat  have  aiq>eared  to  many  of  Enolid'a 
oontomporaiiea  aa  dealing  with  compara- 
tively trivial  matters  in  a  modest  way,  since 
it  made  no  attempt  to  trace  its  fundamental 
principles  to  their  sources,  but  explicitly 
started  with  axioms  or  postulates. 

Aa  another  evidmioe  of  modaaty  in 
mathematics  I  may  mention  the  apodal 
symbols  for  unknowns  and  the  use  of  equa- 
tions in  these  unknown*?.  The  scientific 
uiethud  embodied  in  equations  involving  at 
least  one  unknown  implies  the  careful  study 
of  relationa  involving  aomething  with  n^ 
apeet  to  which  wa  have  openly  acknowl- 
edged our  ignorance.  Like  the  axioms  or 
postulates  of  geometry,  it  makes  no  preten- 
tion 9f  complete  knowledge,  but  is  satisfied 
with  an  humble  attitude  of  mind.  Thebaaia 
of  matiicmatical  developmmt  ia  tiina  aeen 
to  be  characterized  by  a  modesty  which  has 
led  the  invo=t't'Mtf>r  to  do  what  he  can  do 
thoroughly  rather  than  to  try  to  do  that 
which  would  naturally  interest  him  more 
but  which  lies  beyond  hia  power. 

Even  in  ita  moat  primitive  fbnn,  count* 
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ing,  mathftmatics  dearly  dealt  witli  matters 
of  eeeondary importanoe.  Iinot the  finger 

more  important  than  the  nomber  attaehed 
to  it  in  view  of  its  position  in  relation  to 
the  other  fingers f  Why  should  the  pricii- 
tive  races  then  have  turned  their  thoughts 
'  away  ham  the  moat  important  to  awttem 
of  aeeondary  importanoet  A»  I  nndW' 
stand  it,  this  turning  away  from  un- 
fathomable but  most  enticing  difficulties  to 
the  fathomable  but  less  enticing  ones  is  the 
great  keynote  of  suience,  and  mathematics 
waa  perhapa  the  first  seieatifio  sobjaet  to 
soimd  this  kegmote  with  decided  eleanias«i 
It  was,  however,  not  always  sounded  with 
(•learoess  by  mathematicians.  The  Pytha- 
goreans, for  instance,  endeavored  to  make 
it  appear  that  numbers  were  endowed  with 
noUe  properties  which  are  entirely  foreign 
to  duan.  They  were  not  yet  snflleientlj 
modest  to  study  mathematics  most  effec- 
tively, and  their  %\)\r\t  has  its  representa- 
tives even  in  our  day. 

The  picture  representing  the  attitude  of 
mind  which  eonttibated  nuait  powerfoUy 
to  matheutttieal  investigation  would,  how- 
ever, not  be  complete  withmit  uniting  \v\th 
modesty  discretion  and  a  love  for  mental 
travel  and  exploration.  The  traveler  and 
the  explorer  axe  wnally  first  attraeted  to 

whence  it  is  easy  to  retrace  one's  steps. 
The  attitude  of  mind  which  is  exhibited  hy 
the  common  expres.sion  "safety  firet"  has 
been  largely  responsible  for  the  trend  of  de- 
T&lopmentg  in  mathematics.  With  the  pass- 
ing of  yean  these  aafe  pwmanent  tiionght 
roads  have  aoqidred  historic  interest  and 
they  have  naturally  been  used  as  models  by 
those  who  aim  to  open  np  seientifie  regions 
where  mire  and  quicksand  impede  progress, 
and  sometimes  engulf  roads  which  had  been 
suppossd  to  be  seoure. 

The  chief  function  of  mathematiea  in 
scigntifie  researdi  ia,  howerer,  not  the  eolti- 


ration  of  a  feeling  of  modesty  or  of  a  desire 
for  mental  travel  and  exploration.  The 

problem  of  the  mathematical  investigators 
is  a  much  more  difficult  one,  since  it  relates 
to  the  discovery  and  development  of  unify- 
ing processes  which  are  sufficiently  compre- 
hmtkn  to  tenMi  benildenieBt  aa  a  xesott 
of  a  maae  of  details,  and  yst  soiBeiently 
dose  to  the  concrete  to  become  useful  in  the 
widely  separated  fields  of  scientific  en- 
deavor. "With  tlie  growth  of  scientific 
knowledge  in  various  fields,  the  problems  of 
the  mathematieal  invesdgatofs  beeomea 
more  oomplex,  and  the  worid  haa  never  been 
in  greater  need  for  more  mathematics  than 
at  the  present  time,  .since  civilization  never 
before  called  so  loudly  for  perspicuity  in 
science. 

It  ia  not  an  eaay  matter  to  charaeteriae 
briefly  and  yet  clearly  the  function  of 

mathematics  in  the  broad  field  of  scientific 
endeavor.  A  promiueut  feature  of  mathe- 
matical work  is  that  it  change}  postulates 
or  asBumptiona  into  diluent  fbnn^  wlndi 
are  sometimes  more  readily  accessible  for 
expeiimenUttion  timn  the  original  postu- 
lates were  or  are  more  directly  useful  in 
tlie  solution  of  other  scientific  diflSculties. 
The  transformation  of  postulates,  or  ac- 
cepted eondnaions,  is  not  peculiar  to  matfao* 
matics,  but  is  common  to  all  sdenees.  In 
mathematics  these  transfofmationa,  or  the 
results  derived  therefrom,  serve  as  a  means 
to  obtain  new  transformations,  while  in  the 
other  sciences  they  serve  as  a  means  to 
wrest  from  nature  a  new  truth.  Ifatha- 
matics  is  commonly  goided  by  eonent  hy- 
pothesee  about  nature  in  the  selection  of 
her  postulates,  but  after  these  are  once  se- 
lected, she  is  interested  in  building  up  a 
world  for  herself  by  constructions  which 
are  necessary  consequences  of  these  postu- 
lates. If  tfiese  eonstmetiona  represent  only 
a  small  fraction  of  tiie  interesting  qnestiooa 
which  appear  to  become  clarified  by  logical 
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processes,  mathwnalidaiii  m  perliAps  not 
to  lie  blaiiMd  for  tfa«b  idiistinM  in  iMtvi^ 
actouivtt  devdopiiieiLtiy  which  seem  to  ad- 
mit of  prr^wfli  in  every  direction,  for  new 
fields  %vhere  mathematics  iiiaight  appears 
more  or  less  imeertaio. 

Th«  maHiematieianB,  fhwefbre,  mj  be  «»• 
garded  as  the  old  eoneerrative  partgr  among 
8cientist8.  Tlu\v  are  the  standpatters 
amoTiDr  the  scientists  of  to-day.  Tliis  does 
not  say  that  they  are  making  no  progreeB. 
On  fhe  eontrery,  they  have  mftde  and  axe 
making  vapid  pvograH,  and  ave  entering 
new  fields,  bnt  fortunately  the  world  is 
moving  ahead  so  rapidly  scientiSflally  tiiat 
no  scientific  party  is  able  to  embody  in  its 
platform  all  the  desirable  new  features.  In 
times  of  reTolnti<m  eonaervatiem  fa  not  apt 
to  be  popular,  and  in  the  midst  of  the  soien* 
tifle  revolution  in  which  we  are  finding  our- 
selves the  mathematical  party  is  naturally 
receiving  blows  which  the  calmer  days 
of  the  future  will  doubtleae  dedaxe  to  faafe 
been  too  eevere.  Theee  bhms  tend  at  the 
preaent  time  to  mak  down^^mrd  into  onr 
elementary  and  secondary  education  and 
they  ou<-'lit  to  be  matters  of  great  concern 
for  aU  scientists;  for,  without  the  clarify- 
ing inflneoee  ol  mathematics,  the  whole 
etructnre  of  seienoe  would  snflter  serioody. 

In  recent  decades  the  churches  of  our 
land  have  tended  towards  unity  in  action 
and  towards  a  higher  appreciation  of  the 
merits  of  the  great  oommon  principles.  Is 
it  not  likely  tiiat  what  is  eommon  to  aU  the 
sdences,  viz.,  the  formation  of  ideaa  and 
the  investigation  of  relationships  existing 
between  these  ideas,  will  receive  more  em- 
phasis as  we  understand  better  the  value  of 
seientiAe  woikf  Monopoly  in  seienoe  is  Ihe 
wont  type  of  monopoly.  Mathematical 
ideas  have  an  unustuilly  wide  range,  but  arc 
comparatively  barren  in  local  content,  for 
the  richer  au  idea  is,  as  regards  local  con- 
tent, the  poorer  it  nsnally  is  as  xegaids 
range* 


The  present  moveoient  to  CKganiae  le- 
aeareh  wcric  is  atwmg^  lepiesented  in  Bag* 
land  by  the  Imperial  Trust  for  the  Enoonr- 

aprment  of  Scientific  and  Industrial  Re- 
seai'ch  and  the  Advison,'  Council.  In  Amer- 
ica this  same  movement  is  represented  by 
the  Ckmunittee  of  One  Hundred  on  SeieBr* 
tific  Beseardi  of  the  American  Association 
for  fhe  Advancement  of  Science,  appointed 
in  1914,*  and  its  various  subcommittees  ap- 
pointed in  1916,  and  by  the  National  Ee- 
sesxdk  Cooneil,  organised  on  Septenber  20, 
1916,  by  the  National  Aeademy  of  Seienees 
at  the  request  of  the  Prendsnt  of  the  Unitsd 
States,  flud  its  plexus  of  committees  repre- 
fw»ntinc'  the  various  domains  of  science.* 
This  movement  should  tend  to  empiuLsizc 
the  common  ground  of  sdentifle  rcaoareh 
aa  wdl  as  to  datil^  the  atmoaphete  by  di- 
recting attention  to  the  fact  that  there  are 
many  prades  of  scientific  research.  It 
should  be  emphasized  that  the  greatest 
danger  of  research  to-day  is  that  its  pop- 
vlarity  tends  to  reseirdi  bypocriiy. 

While  the  common  gionnd  of  acientifiB 
rf^earch  can  nnt  be  said  to  be  mathematics 
at  the  present  time,  it  will  doubtle^  be  ad- 
mitted that  its  ideal  is  maUimatics.  In 
f^,  tiiia  eoBomon  gionnd  eonsiats  largely 
in  ao  eoordinnting  fiseta  of  olisegvatioa  ov 
deduetion  aa  to  iMd  to  certain  eonelaaioDs. 
These  conclusions  are  not  always  necessary, 
but  with  the  advance  of  knowledge  they 
naturally  tend  towards  becoming  necessary. 
As  soon  aa  tiie  eonetorioins  beenne  neeea> 
sary,  if  certain  explimt  assnmptions  are 
made,  and  are  not  merely  very  probable,  the 
reasoning  becomes  mathematical.  Mathe- 
matical reasoning  thus  appears  to  be  the 
goal  towarda  idiich  aeienti&o  reaaoning  is 
striving,  and  lack  of  snfllelent  knowledge 
fomiahes  the  main  reason  why  mathinmtl!- 

t  SciEMcs,  N.  a,  V«L  89  (m4)p  p.  600;  V«L 

45  (1917),  p.  57. 

» Proeee^ngs  of  the  National  Acadeihy  of  Set- 

«wMb  vtL  i  (U16),  p.  wr. 
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ieal  WMMiing  is  not  mm  more  oommoaly 
used  in  Mientifle  reeearch.  Tlus  may  serve 

to  explain  the  following  assertfaa  reoeiLfly 
made  by  Professor  H.  S.  White : 

Moct  scientists  can  and  will  become  mathema- 
UeianB  whan  tb«ir  special  problem*  reach  the 
stage  irbsM  aiaasimMMBls  an  psssUUa.* 

It  may  be  deainble  to  direet  attentioii  to 

the  fact  that  the  mathematician  mif^t  al- 
most be  said  to  cease  to  be  a  mathematician 
when  he  becomes  an  investigator.  It  is 
true  that  he  needs  a  large  and  growing 
amount  of  mathematical  knowledge  in  wder 
to  investigate  aiieeiMwfiiny*  Tbo  flood  of 
valueless  literature  eontribnted  in  recent 
years  by  non-mathematiciaTT?  who  endeav- 
ored to  solve  the  great  prize  problem,  known 
as  the  Greater  Fermat  Problem,  has  empha- 
siaed  tiw  fact  that*  in  matbamaaiicn,  as  well 
aa  in  otiier  aejencea, 

faiportaat  advances  in  knowledge  are  fsv  more 
likely  to  issoe  from  the  expert  than  from  th«  in- 
tMfML  Indeed,  the  probability  of  extending 
kiioiriedge  by  organizations  conducted  by  disci* 
pHned  itivestlgatoni  is  bo  much  greater  than  the 
probability  of  ezteodiog  knowledge  by  the  drag* 
ast  aMtted  ttat  we  aot  mir  wuj  tat  Sbaald  Ig* 
ame  fke  latter  ia  esBpsifaoB  with  Hie  fofasr.* 

The  mathematical  investigator  can  clearly 
not  afford  to  forget  his  knowledge  of  mathe- 
matics, but  it  IS  questionable  whether  he  can 
afford  to  confine  himself  to  mathematical 
reaaoiung  wbQe  he  is  ainung  to  advanee  bia 
aabjeoL  He  needs  imagination  and  ability 
to  foresee  results  long  before  his  mathe- 
matical machinery  has  enabled  him  to  es- 
tablish them.  Unless  we  become  like  chil- 
dnn  in  fidth  and  fancy,  we  ahoold  not  ex- 
peet  to  add  much  that  ia  fimdamentaUy 
new  to  the  kingdom  of  matbematiea.  Aa  in- 
vestigators we  all  have  much  more  in  com- 
mon than  as  students  of  what  has  been  done 
by  others,  and  this  common  ground  xuitu- 

«B.  &  WhHe,  Somrea,  N.  B.,  m  iS  (in«), 
p.  587. 

SB.  8.  Woodward,  SdSMClt  N.  8^  Vol.  40 
(1914),  p.  ttl. 


rally  inerBaaea  with  the  originality  of  oar 
inveatigationa. 
Thta  eomnion  ground  of  inveatigatora 

may  si^rve  to  explain  the  fact  that  many  of 
the  most  influeutial  research  organizations, 
like  the  2^auoual  Academy  of  Sciences  in 
our  own  country,  embrace  all  the  aeieneea. 
In  leoeat  deeadea  Uwe  baa  beoa  a  tendency 
to  organize  research  aeparately  in  the  van* 
ous  subjects  in  the  form  of  national  societies 
named  after  these  subjects.  In  fact,  there 
are  those  who  think  that  the  latter  have  as- 
anmed  audi  a  prefMynderant  sphere  of  in- 
flnenee  aa  to  threaten  the  very  life  of  the 
former  as  serioiLs  factors  in  research.  On 
the  other  hand,  the  maintenan^  of  a  com- 
mon scientidc  life  seems  to  be  of  the  high- 
eat  importanoe  in  ynew  of  deairabla  interaia- 
tiona  and  apeeial  empbaali  on  what  ia  moat 
fundamental. 

The  history'  of  mathematics  has  taught 
ns  tliat  some  subjects  which  were  appar- 
eiilly  far  apart  and  which  were  long  de- 
veloped separately  were  later  seen  to  have 
moat  important  oommon  dements.  The 
discovery  of  these  common  elements  and 
their  development  has  led  to  marked  ad- 
vances in  the  separate  fields  thenuselves. 
By  way  of  iUnatration  I  need  only  refer  to 
flia  flelda  of  algebra  and  geometry  so  hap- 
pily welded  through  the  work  of  Descarteay 
Fermat  and  many  others.  In  modern  times 
the  theory  of  groups  and  invariants  has  ex- 
hibited many  important  connections  be- 
tween anbjeeta  which  had  been  aappoaed  to 
be  widely  aeparated.  The  aamo  teodeiMiy 
has,  of  Qowne^  manifeated  itself  in  other 
scTcnees  and  may  be  assumed  to  T>e<^ome 
more  dominant  as  knowledge  advances^. 

A  pertinent  difference  between  the  mathe- 
mattieal  inveatigatorB  and  inveatigatorB  in 
other  scieneea  ia  that  the  former  are  com- 
pelled to  stay  with  their  problems  until  a 
solution  is  reached  which  can  be  proved  to 
be  in  accord  with  deductions  from  certain 
deiniCa  aaanmptiona,  while  the  latter  enjoy 


Digitized  by  Google 


554 


SCIENCE 


IN.  a  Vfflu.  XLV.  Na  1170 


maoih  greftter  freedom  in  regard  to  the 
itage  to  whieh  Hhitj  may  puvm*  a  probta 
before  annofiinciBg  results.  ITouce  theee 
may  hope  for  success  in  dealing  with  much 
more  difficult  questions  than  the  mathema- 
tician could  reasonably  hope  to  solve  at  the 
prenurttune.  The  limitathmB  ttnw  impoied 
upon  the  mathematieiaii  an  compensated, 
at  least  in  par^  by  the  ihialily  of  his  re- 
sults as  regrards  questions  of  rigor.  Mathe- 
matical results  can  never  be  disproved, 
other  accepted  re:>ults  have  never  been  dis- 
proTod.  "With  respect  to  aamplidty  and 
style,  the  mathematieal  derelopments  are 
seldom  final,  and  iu  many  casM,  tiuy  ap- 
pear to  admit  endless  variations. 

As  instances  of  final  mathematical  results 
may  be  eited  the  useful  tiMes  which  when 
onoe  o(mipnted  serve  all  sneeeediag  ftmeni- 
tions.  Smli  finality  may  be  said  to  be  a 
goal  of  all  sc'ieufific  eudeavor.  since  the  re- 
suits  enrich  countless  ages  by  increasing 
their  capucuy  for  accomplisliments.  In 
f aot,  each  tables  may  be  regarded  as  typ* 
ical  illoBtratioiis  of  the  mathematical  con- 
tributions to  the  advancement  of  knowledge 
even  if  they  eonstitutp  a  very  minor  por- 
tion of  these  contribmioa^.  The  fact  that 
mathematical  results  have  increased  the 
capacity  of  the  world  for  doing  things  may 
be  emphasised  by  noting,  m  particolsr,  that 
in  recent  years  prime  numbers  have  been 
found  whieh  could  not  have  been  proved  to 
be  prime  by  the  method  employed  by 
Bmtostbencs,  if  the  entire  hnman  race  had 
been  worldng  in  an  organiz»d  manner  on 
this  single  problem  sincc  the  days  of  the 
ancient  (i reek's. 

The  present  seeina  to  be  an  especially  ap- 
propriate time  to  consider  the  interrela- 
ti<ms  of  seientifle  research  In  view  of  the 
rapidly  growing  public  appreciation  of  the 
value  of  such  research.  Several  decades  of 
comparative  peace  immediately  preceding 
the  present  great  and  deplorable  conflict 
were  unusually  rich  in  great  scientiiic  tri- 


omphs.  As  well-known  instances  we  may 
dte  winlesB  telagn^by  and  the  eonstme* 
tioa  of  the  great  Panama  Canal,  which  be- 
came possible  by  our  advanced  knowledge 
in  regard  to  sanitation.  The  world-wide 
health  activities  under  the  auspices  of  the 
Boefcafeller  FomdatioD  and  the  aedvitiM 
of  onr  agrieoltoral  colleges  In  directing  at- 
tention to  advantages  resolting  hma.  adsa- 
tiflc  methods  of  farming  are  strong  foroei 
working  towards  a  popular  appreciation  of 
science.  Since  the  great  European  wax  be- 
gan it  has  become  evident  throogfa  the  new 
elements  introduced  the  submarineB 
and  other  .scientific  devices  that  the  very 
existence  of  a  great  nation  may  depend 
upon  the  scientific  attainment  of  its  peo- 
ple, and  hence  the  question  of  scientific 
research  has  taken  a  prominent  place  anumg 
those  of  national  policy.  It  is  perhapa  sig* 
nificant  that  our  National  Academy  was 
founded  in  the  midst  of  the  Civil  "War. 

Scientific  research  is  as  old  as  civilization 
and  has  often  been  protected  by  klngB  in  a 
patroniaing  manner,  bnt  it  is  a  new  espeii- 
ence  in  the  history  of  the  world  to  see  kings 
turn  to  scientific  research  for  protection. 
For  centuries  governmenta  have  recognized 
the  value  of  science  and  have  provided  with 
growing  liberality  for  her  derelopmtfii,  bat 
now  they  are  calling  to  her  to  save  them 
from  destruction.  Tliey  have  noticed  that 
iu  spite  of  many  excellencies  iu  other  di- 
rections the  ignorance  of  causes  may  entail 
their  destmction  as  separate  nations.  This 
new  attitude  towards  onr  field  of  work  may 
at  first  tend  to  gratify  us,  but  a  second 
thought  reveals  t)ie  fact  that  it  is  fraught 
with  grave  dangen*.  Kings  in  government 
and  finance  are  interested  in  the  dead  re< 
Bolta  of  science  instead  of  in  the  great  liv- 
ing and  growing  organism  itself,  whose 
growth  secm.s  to  liave  just  begrin  and  whose 
development  has  always  been  more  keenly 
inspired  by  love  of  truth  tiian  by  hope  of 
gain. 
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Is  there  not  a  danger  tliat  the  sudden 
recognition  of  the  great  political  importaDce 
of  eMrtaia  types  of  imeazdi  will  hs've  Mine* 
what  the  mum  dlnet  on  loienoo  «s  tho  dla- 

covery  of  gold  in  California  and  in  Aus- 
tralia about  the  middle  of  the  preceding 
century  had  on  the  development  of  the  re- 
gious  concerned)  People  flocked  from  one 
anniag  ennp  to  flie  otlwr  and  oftm  xieg* 
looted  duties  whieh  ore  essential  lor  fho 
harmonlo'is  development  of  the  resonrces 
of  a  country.  Hence  there  seems  to  be  a 
special  need  at  present  to  urge  our  col- 
leagneo  to  lemaia  at  Iftieir  posts  of  daty» 
notwithotandiTig  glowing  raporta  of  ehanoea 
to  amass  scientific  fortunes  quickly  in  cer- 
tain newly  di-  '  tv- roil  t'old  fields.  The  get- 
rich-quickly  schemes  m  science  should  be 
scrutinized  as  carefully  as  similar  sdiemes 
relatiiig  to  tho  aoemnnlatioii  of  nuni^. 

The  venudning  at  one's  post  of  duty  in 
scientific  research  does  not  imply  a  lack  of 
support  in  the  solution  of  pressing  prob- 
lems or  a  lack  of  vacation  trips  and  ac- 
quaintaaee  irith  otliw  flelda  of  woriL  In 
faet,  sneh  support  and  aoqnaintanoe  are 
liighly  doBiniUio.  It  is,  howeror,  *  question 
whether  the  nomadic  scientific  life,  which 
seems  to  have  beenme  fashionable  during 
the  la^t  few  deeaUeH,  at  least  iu  mathemat- 
ics, ia  the  ono  whidi  will  in  fha  long  ran 
bring  tho  beat  results.  Seienoe  is  not  pri- 
marily a  grazing  country.  liar^e  tracts  are 
suited  for  agriculture  and  mining.  What 
is  new  is  not  neeessarily  good  and  what  is 
good  is  not  necessarily  new,  and  prophesies 
In  regard  to  the  great  importanee  of  eertain 
new  developments  have  not  always  been  ftd- 
filled.  On  the  other  hand,  it  should  be  re- 
inembered  that  reasonable  hope  and  opti- 
mism arc  ei»seutial  fur  progress,  and  that  we 
aaad  prospeetora  aa  well  as  mineia  in  llio 
seieatillo  world. 

It  ahoold  be  noted  that  the  miner  needs 
some  of  the  qunHfieation«5  of  the  prospector 
since  he  is  apt  to  meet  with  new  situations 


and  needs  to  take  advantage  of  the  ;u  ail- 
able  by-products.  In  fact,  while  he  is  uim- 
ing  tot  gdd  ho  may  atrika  d^mdta  of  oop* 
per  wfaicih  are  riAer  than  Ilia  gold  depoaito 
which  he  was  primarily  aeeldng.  Some  of 
the  richest  mathematical  dismvpries  were 
made  while  the  investigator  was  looidng  pri- 
marily for  other  results,  and  even  problems 
whidi  have  not  htea  solved  at  all  np  to  tiio 
present  have  been  the  source  of  very  useful 
developments.  I  understand  that  similar 
conditions  hold  in  other  fields  of  scientific 
effort  and  these  facts  point  to  the  great  im- 
portanoe  of  freedont  on  the  part  of  the  in- 
vestigator, and,  inoidentaUy  to  the  danger 
of  too  mueh  oiganiifttfon  in  aeientiile  re- 
search. 

As  a  very  recent  instance  of  an  uncx- 
peeted  mathematical  by-product,  I  may  be 
pardoned  for  referring  to  a  BOBuwhat 
trivial  ease  vHiich  has,  however,  the  impor- 
tant property  that  it  can  be  understood  by 
all.  It  is  well  known  that  the  theory  of 
substitution  groups  was  developed  for  the 
purpose  of  darifying  the  theory  of  alge- 
hrate  oqnatiotta  and  not  for  the  pnrpoae  of 
adding  to  the  enjoyment  of  parties  engaged 
in  playing  games  of  cards.  In  fact,  the 
study  of  such  an  advanced  mathematical 
theory  as  that  of  substitution  groups  might 
appear  to  involve  ooncepts,  which  are  at 
too  opposite  polo  from  those  entering  tho 
minda  of  people  aeddng  reoroation  at  oard 
tournaments. 

Notwithstanding  this  apparent  wide  sep- 
aration, I  was  pleased  to  be  able  to  say  re- 
cently to  a  frimd,  who  desired  to  have  eaeh 
one  of  a  large  party  play  onoe  and  only 
once  with  each  of  the  others  during  a  series 
of  successive  games,  that  an  arrangement  of 
the  players  meeting  this  condition  could  be 
dotonnined  dirootly  by  means  of  aobatito- 
tioaa  of  certain  transitiva  gronpa.  Thia 
should  perhaps  have  been  expected,  since  a 
transitive  substitution  group  is  an  ideal  re- 
public treating  all  its  letters  in  exactly  the 
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s&me  waj.  On  the  contrary,  an  operation 
graap  may  ham  dcmoitB  anjoyiiv  ipeoial 

priTQeges  and  hence  it  has  more  extensive 
contact  in  the  actual  world  of  thought. 

A  little  study  of  the  stated  problem  re- 
vealed the  interesting  fact  that  when  the 
nnniMr  €f  tililM  is  ai7  power  €f  8  flw  iid^ 
atitntiona  of  a  ««ll.kiioini  type  el  eabetitiip 
tioD  groups  and  its  group  of  iiOBUMrpldflna 
exhibit  directly  how  tho  players  can  be  ar- 
ranged so  that  each  one  will  play  once  and 
only  ouce  witli,  and  twice  and  only  twice 
against,  eaeh  of  fhe  otheie  m  «  eertain 
aerioa  of  gamei.  To  make  myself  perfectly 
clear,  I  may  say  that  if  8  tables,  or  32  play- 
ers, are  involved,  one  can  write  directly  by 
means  of  a  certain  regular  substitution 
group  of  order  82  a  aet  of  poaailkte  amage- 
ments  ao  that  in  81  sneoeadve  games  each 
eneof  fheae  32  players  would  play  onee  and 
only  once  with  each  of  the  others  and  twice 
and  only  twice  anrainst  each  of  them.  This 
was,  however,  not  the  first  solution  of  the 
general  problem  in  qnertion.  Iiilaet»«boat 
twenty  yean  ago  ProifeeMr  B.  H.  Moorn 
published  a  different  solution  of  it  in  Yol- 
nme  18  of  the  American  Journal  of  Mathe- 
matics  under  the  title  ''Tactical  Memor- 
anda." 

I  have  leferred  to  this  matter  here 

mainly  for  the  purpose  of  emphasizing  the 
fact  that  intellectual  penetration  is  often 
attended  by  the  most  unexj)ected  by-prod- 
ucts, but  I  should  also  be  pleased  to  have 
people  know  thet  eertain  kinds  of  raereap 
tlon  ean  easily  be  enriehed  by  maUng  use 
of  results  which  the  mathematieian  de* 
veloped  for  a  totally  different  purpose. 
Science  should  and  docs  enrich  both  work 
aud  play.  More  than  a  thousand  years  ago 
die  Hindu  aatronomer  Brahmagupta  aaid: 

As  tfw  iDB  obaenns  «Im  ilan,  wo  Horn  fh* 

fieient  eolipse  tho  glory  of  other  astronomers  in  an 
■MwmhJj  of  people  by  the  recital  of  alfebraio 
pnbkoAf,  sad  itUl  more  by  tbelr  aohitloo.* 

•K.  T.  (MUbmfee»  "Allthfe  utth  Arftbulb 


The  pli^rful  question.  Where  do  the 
finger  nails  find  ao  mneh  dark  dirt  to  pot 
uud^  them  t  may  serve  to  enmae  n  tlioa^ 

ful  attitude  on  the  part  of  the  boy  who  has 
been  taught  to  keep  his  hands  clean.  In 
fac^  our  play  and  recreation  are  perhaps 
at  fondamsBtally  aflbeted  by  qnestioiia  of 
seienee  aa  ear  aerwoa  wonk  and  the  in- 
trolaa  and  moving  pietmrea  sfaoald  hsve  a 
marked  influence  on  fhc  popular  attitude 
towards  science  in  view  of  the  fact  that  they 
reach  lio  many  people.  If  it  is  true  that  the 
greatest  serriee  wluelt  ecnenoe  is  rendering 
the  hmnan  raee  is  the  reduction  of  super- 
stition, it  is  clear  that  the  efficiency  of  sci- 
ence depends  largely  upon  its  popularity. 

The  hypothesis  that  space  and  the  opera- 
tiona  el  natnre  are  diseentinooiis  clearly 
endndes  the  hypotfaeeis  that  liiey  are  eoop 
tinuous,  but  it  is  interesting  to  note  that 
the  mathematics  relating  to  the  discontinu- 
ous does  not  exclude  that  relating  to  the 
continuous.  On  the  contrary,  there  are  the 
meat  hdpfal  inteneUtiODS  between  theee 
two  lypea  <tf  mathematiea.  Sneh  a  aiAjeet 
as  number  theory,  relating  decidedly  to  dis- 
crete quantities,  has  been  gn^tly  extended 
by  analytic  methods  relating  to  continuous 
quantities,  and,  on  the  other  hand,  processes 
relating  to  the  study  of  oontinuona  fono- 
tions  are  largely  baaed  upon  Hioee  rdntiBg 
to  the  discontinnons. 

This  may  perhaj)s  tend  to  show  that  even 
if  our  hypotheses  in  regard  to  the  oontinu* 
ity  of  :>pace  and  the  operatiena  of  nntara 
ham  to  be  largely  modified,  aa  aeema  bow 
probable,  the  ma^ematical  methods  of  at> 
tack  may  require  less  Tnodification  than 
might  at  lirst  appear  to  be  nec^sary.  The 
language  which  mathematics  has  provided 
for  seienee  indudes  not  only  eooeepts  reU- 
ting  to  the  oontiQUous  and  the  disconttmh 
ous,  but  fortunately  it  also  shows  relations 
between  these  concepts  and  these  relatione 

and  Meotoratioa  from  the  fianserit,**  Wrmhmm 
gupta  aad  Riaisira,  1817,  p.  tW. 
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beeooM  man  pranomioed  irith  ito  develop- 

nent. 

In  view  of  the  age  of  this  language  and 
its  contact  with  various  sciences  it  may  be 
xeadily  nndexetood  why  mathematieal  Mi- 
tory  occupies  a  prominent  place  in  the  hie- 
tory  of  science.  In  fact,  the  history  of  sci- 
ence constitutes  ^ne  of  the  fields  where 
scientistvS  may  find  common  interests  most 
fully  represented,  even  if  the  past  is  too 
xieh  in  evenlB  to  be  atadied  eompletely.  It 
nugr  therefore  be  appropriate  on  this  occa- 
sion to  refer  to  a  few  recent  developments 
relating  to  the  history  of  mathematics,  espe- 
cially since  the  interest  in  the  history  of 
eeienoe  hae  jnereaeed  rapidly  daring  recent 
deeadee,  as  ia  partly  evidenced  hy  the  ef- 
forts that  are  now  being  made  to  establish 
an  institute  of  hiatorical  acientifie  reoooroh 
in  our  land. 

One  of  the  most  interesting  questions 
relating  to  the  early  history  of  mathe- 
matioi  ia  tiie  nae  of  positioiial  vahue  of 
numbers  and  the  closely  connected  use  of 
a  symbol  for  zero.  TTnti!  a  decade  or  two 
ago  it  was  commonly  assumed  by  mathe- 
matical historians  that  the  use  of  zero  as  a 
poailittial  number  nytahol  originated  In 
India,  and  tiiia  view  has  not  yet  been  en- 
tirely abandoned,  notwitilBtanding  the  fact 
that  the  Babylonians  employed  numbers 
with  positional  value  and  a  s^onbol  which 
seems  to  have  fulfilled  the  main  function 
of  our  zero  several  centuries  before  the 
Christian  era.  On  the  other  hand,  the 
fint  definite  evidence  of  the  nee  of  aero 
among  the  Hindus  falls  in  the  seoond  half 
of  the  first  millennium  of  this  era. 

In  view  of  these  facts  it  ir  extremely 
interesting  to  note  the  early  use  of  zero,  in 
connection  with  numbers  having  positional 
Valoe^  by  the  Maya,  a  people  <i«»»»M*i»g  tiie 
Atian^  eoBst  plains  of  southern  Uezieo 
and  northern  Central  America.  One  of  the 
worthy  sltunni  of  your  nnivennty  reeently 


referred  to  this  matter  in  the  cdoinns  ni 

Science  in  the  following  words: 

Special  intereat  attaches  to  the  ocetumnee  of 
i6ro*s7mbolt  and  the  principle  of  local  rtlvm 
among  the  of  the  flat  land*  of  Central 

America,  at  a  period  as  early  as  tho  beginning  of 
the  C'kriatmu  era,  if  not  much  earlier.  It  would 
■eem  that  In  lUa  ixnaManf  the  Maya  in  Central 
America  po8s«?ss«cl  prioritr  over  *ftatl<  poopla  l>y 
a  margin  of  live  or  six  ceutuzies.^ 

If  further  investigation  will  lead  mathe- 
matical historians  to  agree  that  the  zero  as 
a  symbol  in  annmerieal  notation  nith  posi- 
tional value  vras  aetnally  first  used  in 
America,  according  to  the  preserved  reo- 
ordi?,  it  will  effect  a  very  fundamental 
change  as  regards  interest  in  the  early 
mathematical  attainments  of  the  American 
aborigines.  Unfortonatdy  theie  early 
mathematieal  attalnmente  foiled  to  beoome 
the  source  of  extensive  further  develop- 
ments on  American  soil.  They  exhibit 
clearly  that  central  concepts  may  be  dis- 
covered independently  and  Uiey  direct  at- 
tention to  the  danger  in  tiyiiig  to  establish 
one  souroe  for  a  psrtienlsr  eonoept  in  his- 
torical investigation.  They  also  show  that 
the  small  strip  of  country  marked  now  by 
Boston  has  not  always  been  the  intellectoal 
hub  of  Amerioa. 

The  history  of  aome  ot  the  mathematieal 
attainmente  of  the  Maya  people  has  recently 
been  made  more  easily  nr^opssiWe  through 
the  publication  of  "An  Introduction  to  the 
Study  of  the  Maya  Hieroglyphs,"  pre- 
pared by  S.  0.  Morisy  and  pobliAed  as 
Bulletin  57  of  tiie  Bnresn  of  Amerioan 
Ethnology,  SmithsouiriTi  Institution  of 
Washington.  On  page  92  of  this  bulletin 
a  dozen  different  symbols  for  zero  are 
noted  and  on  page  131  numbers  varying 
from  21  to  12,489,781,  and  involving  the 
nse  of  weo,  are  represented  in  the  liiya 
notation.  It  ia  of  interast  to  note  thsi  the 
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Yiloa  of  a  imit  in  a  higher  poiifeiflii  ii  tlwayi 
SO  tiniit  tilt  ▼•hie  of  «  wdt  in  fho  imt 

lower  position,  except  in  the  case  of  the 
third  place,  where  its  value  ii  onljr  18  timw 
that  of  the  second  place. 

In  historical  research  and  elsewhere,  the 
iwtiiinatiAiaw  teebi  oordial  oooperfttioa 
trifh  oUmt  mmOaMUM,  and  hi  regreti  tliit 
thooonfoaioii  of  tongues,  resembling  the  ex- 
X>eriences  at  the  tower  of  Babel,  is  making 
it  more  and  more  difficult  to  understand 
each  other.  In  the  case  of  6oienti«ta  this 
oonfnaion  ii  mtittlx  doe  to  i  npid  grartb 
of  kngDige  in  Taiiooi  directions.  'May  Wi 
not  hope  that  as  many  theories  which  were 
sopposed  to  be  distinct  suddenly  exhibited 
profound  connections,  so  also  this  extensive 
language  will  tend  towards  unity  and  sim* 
plioitx  as  we  see  more  okarij  the  fdndfr* 
mantal  underlying  principles.  Science 
knows  no  hri-Qiiils  in  Tiiethod  or  in  subject- 
matter  and  the  artiiicial  limitations  set 
by  man  for  his  own  convenienoe  in  making 
nitaft  moik  hacMlcdoiRi  bafine  tiw  onwaid 
nunli  of  inlStL  All  oeieaoo  ii  a  mit  and 
all  scientific  invoitigitors  should  bo  in* 
apiied  bj  their  oonmion  interests. 

O.  A.  MnAa 

Ukivxisizt  or  Iliumois 


SCIENTIFIC  EVENTS 

vontmr  ommnimtion  Fon  vmm  wiw 

A  ^loasTBT  regiment,"  made  ftp  of  for- 
esters, practical  woodsmen,  lopgrers,  portable 
sawmill  operatora  and  others  experienced  in 
Ittmbering  operations,  foe  sewbe  in  EVanoe, 
Tvill,  it  is  announced,  be  Muied  immediately. 
The  Ftjrest  Service,  at  the  request  of  thp  War 
Department^  wili  prepare  plana  for  the  orgaui- 
tttion  and  equipment  of  the  force  and  iriU  aid 
in  saearing  suitable  men.  The  nsnoant  will 
form  n  nnit  of  the  Engineer  Corp?  now  heingr 
recruited  to  be  sent  abroad  as  soon  as  it  can 
be  cnganiaed  and  equipped. 

Tho  oigaidaatimi  of  IShSb  nn^mont  is  Ao 
lesult  of  a  suggestion  made  by  the  Britisb 


Ckaausiioa.  Sinilas  foMai  have  bean  taiisi 

in.  Gaaada  and  SM  Modering  valuable  aerrioes. 

The  object  of  the  American  forestry  regi- 
ment»  it  is  said,  wUi  be  to  convert  available 
timber  into  material  snitablo  for  bridgai^  tail- 
roads,  trenches  and  other  construction  mA 
with  the  least  possible  waste.  At  the  same 
time  the  cutting  will  be  done  under  the  super- 
vision  of  toAnUsal  experts  in  oooperation  with 
titt  Wmuii  foresters.  In  this  way  liw  perma- 
nent damnpp  to  the  forest^  incident  to  furnish- 
ing the  imperatively  needed  timber,  it  is  hoped, 
will  be  kept  as  small  as  possibls. 

The  regiment  wiU  be  organised  in  units 
capable  of  handling  ell  kinds  of  woods  wodt 
and  will  include  a  numb^  of  portable  saw^ 
mill  onlftts.  It  nil  bo  cOonsd  by  trained 
f  oreeto^  and  eipert  lombennen  wlm  are  thoi<> 
oughly  fnmiliar  with  producing  and  drliver- 
ing  lumber.  It  will  carry  complete  equipment 
for  aU  kinds  of  woods  wmk.  Tho  elsians  of 
men  desired  comprise  vtmmf  teamstars,  tio> 
cutters,  millwrights,  saw-filers,  sawyers,  porta- 
ble sawmill  meu,  farriers,  blacksmiths,  lumber- 
jacks,  cooks  and  carpenters,  as  well  as  motor- 
oyelo  and  inolor*triMlc  cperators.  As  lapidly 
aa  enlistments  are  secured,  tVie  men  will  be 
assembled  at  six  central  points,  which  have 
already  been  desigTiated. 

SXPKPmONS  OF  THK  SlUTUSOlllAM 

mauiuiioir 

A  mm  from  Mr.  H.  0.  Baven  reooamts 

the  collection  of  many  kinds  of  wild  rats, 
shrews,  bats,  squirreL^  etc,  made  in  the  East 
Bidia  Idnicb;  The  first  shipment  aweifad  at 
the  National  Museum  included  St9  "*•'"«— 
and  about  300  birds.  Mr.  Kavcn  recently  ex- 
plored the  central  part  of  Borneo,  thence  work- 
ing southward  by  esrt  and  pack  train,  sad  ia 
now  supposed  to  be  in  the  soutiiem  part  of  tiie 
island.  Another  collection  of  miscellaneous 
matter  just  received  from  Mr.  Haven  includes 
ethnological  specimens,  mammals,  birds,  also 
reptiles,  shells  and  insects. 

Mr.  Arthur  deC.  Sowcrby,  who  has  l>cen  ex- 
ploring in  China  for  the  li^atioual  Museum, 
has  not  been  vecy  soooessf  ul  owing  to  the  con- 
ditions tbeie^  but  managed  to  visit  Sfc^wgii*? 
and  several  plaoea  on  tho  lower  Yangtaa.  A 
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bttor  from  him  reporti  ma  follows :  "  re- 
cont  trip,  to  Che  Eianjr  ^as  brought  to  a 
aunuaaiy  doae  hy  the  outbreak  in  that  region* 
I  «o«iM  not  fel  tiMiq^  and  Twy  nnilr 
bad  my  retreat  cut  <A  Nttliyag  am  Im  done 
until  Hie  provinces  hare  oome  to  an  n^eement 
M  to  just  how  the  goYemment  is  to  )>e  run. 
Hier»  is  mafy  narik  ChQi  (ft  pravinoe  of 
China)  left  to  work  in  and  I  hop*  to  go  there 
in  the  autumn.  China  is  in  such  an  unsettled 
Btate  that  if  it  were  not  for  the  war  in  Europe 
it  mnald  be  attnoling  everybody'a  atteBtuni. 
Conditions  are  no  better  than  nwo  dnv- 
ing  the  revolution  of  1011  " 

Dr.  W.  Lk  Abbotty  who  has  enabled  the  in- 
■tittttion  to  take  part  in  mudi  field  wofk  dar- 
ing the  paat  thirty  years,  and  who  is  now 
fiiinrjriii^  the  explorations  of  Mr.  Baven,  has 
made  a  short  oolleoting  trip  to  Saoto  Domini^. 
On  UtoB  idand»  iiliidi  ma  the  aoaiia  of  Dr.  Ab- 
bo«lfa  earliest  aipaditioiw  in  1888»  l»  eolketad 
a  number  of  mammals,  birds,  wytilca^  mol- 
luaka,  insects  and  Indian  relics. 

Ifr.  Joba  B.  Handofaoit,  a  fegent  of  the 
fimithsonian  Institution,  has  conducted  a 
series  of  dredj^ings  from  his  yacht  Eolis  off 
£ey  West,  Florida.  Owing  to  the  ezoep- 
tionaUy  good  waatlMr  oonditions  and  to  the 
fact  that  the  Oidf  Stioam  bad  receded  mnoib 
farther  off  shore  tT^nn  is  usual,  the  party  was 
enabled  to  carry  on  most  successful  operations 
upon  the  Pourtales  Plateau.  This  is  a  strip 
of  rocky  bottom  off  the  Florida  Keys  estand- 
ing  mmc  forty  or  fifty  miles  and  lying  between 
the  depths  of  100  and  200  fathoms.  It  is  one 
of  the  richest  localities  in  American  waters 
irifb  a  fauna  peooHailjr  its  own,  Xbe  material 
collected  oorers  all  groups  of  marine  in^eite- 
brates. 

Dr.  Paul  Bartsch,  of  the  National  Museum 
ataft  and  lir.  Jbbn  B.  Hendenon,  also  eol* 
leoted  in  Cuba,  the  Florida  Keys,  and  in  Flor- 
ida, where  marine  invertebrates  were  secured 
by  dredging.  The  Cerion  Colonies  composed 
of  land  iBoTbirifa  from  tbe  B»bamaa>  planted 
some  time  ago  by  Dr.  Bartsch  in  the  Florida 
Keys,  as  an  experiment  to  discover  the  effect 
of  the  enviroimient,  were  examined.  Observa- 
tions  and  notes  were  also  made  on  ibe  biids 
aeen  m  tbe  iaiands  minted. 


amopBunoNs  of  trs  osimAXi  mca. 

TIOM  BOABO 

Tarn  General  Ednoaiieii  Board,  didmiaiBg 
mum*  ^rom  the  John  D.  Bockefeller  Fund 

for  the  promotion  of  education,  has  an- 
nounced annuial  appropriations  amounting  to 
•878,001  It  ia  enaonaaed  also  that  ebMs  the 
University  of  Chicago  has  nuaed  OMOMOO 
for  its  medical  school,  suljscriptions  of  the 
General  Education  Board  and  of  the  Booke- 
feOer  Foundation,  amounting  to  19,000^000^ 
become  valid  at  oiioe. 

By  a  final  gift  of  $850,000  to  the  .Tolins  Hop. 
kins  Medical  School  the  board  announced  that 
it  bad  eompleted  its  eontribatioB  of  81,760,000 
for  fnD-time  medical  teadiinf  in  that  institu- 
tion. When  the  board  annotmoed  the  first  of 
its  gifts  for  the  reorganization  of  the  depart- 
ments of  medinnsb  surgery  and  pediatries  in 
Johns  Hopkins,  tbe  totsl  OOntribotions  wefs 
set  at  $1,400,000. 

Aims  of  the  board  in  making  the  gift  were 
espressed  then  by  tbe  Ber.  P.  T.  Gates,  then 
idiainDan,  in  thoiic  words :  "  We  think  it  im- 
portant tViut  the  clinical  subjects  «!  iulf!  bo 
cultivated  and  taught  by  men  freed  from  the 
diatnetiiMi  ivf^ed  in  earning  their  living 
throoi^  private  praetise.  They  will  benoe- 
forth  be  in  a  position  to  do  any  serrioe  that 
either  science  or  humanity  domands."  The 
fund  thus  completed  is  known  as  the  William 
H.  Welch  Endowment  for  Olinieal  EdneatioB 
and  Research. 

In  announcing  the  release  of  the  money  for 
the  University  of  Chicago  the  board  added 
tbat  its  poller  was  to  "nse  its  funds  with  a 
view  to  inducing  others  to  eooperate  toward 
the  same  ends.  Thus  its  contributions  for 
nearly  all  purposes  are  supplemented  by  other 
gifts  seemed  dirou^  the  eoopetation  of  the 
General  Ednoation  Board.'* 

Annual  appropriations  to  nfhfr  fm^d?  and 
for  other  educational  piirpuses  as  planned  in 
former. yean  wen: 

To  UtemenOi  CtoOaga,  IfoDmonih,  ID.,  $60,000 
toward  a  told  of  $250,000. 

To  Ottawa  Fnivorsity,  OttSWS,  Saa.,  $100/)00 

toward  a  total  uf  ^00,000. 

Tn  prafsMots  of  saeoadaiy  eanasWeii  ia  ilats 
aal««nitis%  $S5|IM. 
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Tor  Btate  agents  for  rural  •chools.  $53^300. 

Pot  ninl  education  of  negroes,  .tr)i),974, 

Tar  somiit  support  of  negro  wUcges  and  tBiAn^ 
trial  Mbools,  $102^00. 

For  farm  (Irnionstration?,  including  canning 
elub  work  ami  hoys'  corn  and  tomato  clubs  in 
liKine  and  New  Hampshire,  $36,500. 

Additiona]  ajipropriations  for  various  projivts, 
ftggregatiog  4>8U/)00,  of  which  the  sum  of  #5U,000 

tlonal  studies  and  research. 

In  making  this  last  appropriation  ol  $60,000 
for  educational  research  the  board  is  oontina- 
kv«  policy  begun  two  years  ago. 

It  was  also  announcc-d  tliat  Frederick  T. 
Gato!«,  who  has  been  Mr.  iiockofoUcr'a  adviser 
iu  benefactions  for  many  years,  had  resigned 
from  tlM  dttunuaahip  of  the  boAid.  Be  is  to 

be  succeeded  by  Dr.  Wallncp  Bnttriok,  wlio 
has  hwn  secret  an.-.  ;Mr.  Buttrick's  plaoe  is 
taken  by  Dr.  Abrnham  Floxnfr. 

THE  RAMSAY  MEMORIAL  FUND 

As  was  noted  in  Sciemcx  at  the  time  a  pub- 
lic meeting  was  ImU  laat  Oetobop  at  Uni-fei^ 

shy  College,  London,  to  consider  the  best 
means  of  w^ftblishinp:  a  Tncrnorial  to  the  late 
Sir  William  Bauisay.  We  learn  from  Nature 
tittt  siaoe  tfaon  tlie  oisaiiiBatioti  of  liho  appeal 
hn  been  set  up  and  is  now  complete^  ISi.  H. 
H.  Asquith  has  consented  to  act  as  president 
of  the  fund,  whilst  the  vice-presidents  indu^ 
tba  asibaaaadon  and  miiiiitna  of  allied  and 
nentral  powers,  "Mr.  Lloyd  George,  the  presi- 
dent of  tlic  Board  of  Education^  the  president 
of  the  Royal  Society  and  the  chancdlors  of  the 
uniTarnties  of  Oaibbridge^  GtaMgom  and  Imi* 
don.  T}u>  general  committee,  consisting  of 
the  subscribers,  is  under  the  chairmanship  of 
Lord  Kayleigh.  Lord  Glraoonner  and  Pro- 
leaaor  J.  N.  CUDie  diave  the  olBee  of  hewmxj 
tMaanvan  and  Dr.  Snilea  ie  aetbg  ta  lumov* 

ary  se^rptary. 

An  executive  committee^  formed  under  the 
ehainnanahip  of  Sir  Hngb  Bdl,  lias  drawn  np 
an  appeal,  which  is  at  present  only  privately 
issucM],  but  v\t11  fliortly  be  circulated  publicly. 
The  committee  aims  at  obtaining  a  sum  of 
£l(JOfiOO,  and  whilst  the  fhial  form  to  be  taken 
by  the  memorial  wiU  be  eobmitted  to  the  sub- 
aorib«ik  and  will  necoanrity  dcftand  on  the 


amount  obtained,  the  objeela  leeoomMnded 

are:  (1)  The  provision  of  Ramsay  Il<>»«irf»h 
Fellowships,  tenable  wherever  the  necosaazy 
equipment  may  be  found;  and  (2)  the  aalab- 
liahment  of  a  Rjimsay  Memorial  Lahomtcny 
of  Engineering  Chemiptrj-  in  connection  Trith 
UniTendty  Gollege^  London,  where  Sir  Wil- 
liam Banuay'a  most  important  disooreriss 
were  made  during  his  twenty-stz  jBars*  tenure 
of  the  oliair  of  olicniistry.  The  conunittee  has 
also  in  mind  the  inclusion  of  other  forms  of 
memorial,  sw^  as  the  institution  of  e  Ban- 
say  Medal  for  Ohemioal  Besearch. 

The  sum  already  obtained  by  tlie  priratc-  ef- 
forts of  Sir  William  liamHay's  friends  and 
from  their  own  generosity  amounts  to  about 
£18,600.  This  inchldes  the  donation  of  fiMMO 
from  Messrs.  Brunner,  Mond.  Ltd.;  £1,000 
each  from  the  Kt.  Hon.  Lord  Glenconner,  Sir 
Hugh  BeU,  Sir  Balph  G.  Forster,  Sir  Hobert 
Hadfleld.  Mr.  Bobert  Mtmd  and  ICr.  Hugh 
Brand  Noble;  and  £000  each  from  the  presi- 
dent of  the  Britiah  Seienoe  Guild  and  Jiim 
Lilias  Koble. 


•CISlfTIFIC  MOTSS  AMD  HBWB 
Tm  New  Yoric  Anadi—y  of  Soanoea  has 

b<?cn  compelled  to  postpone  tho  celobration 
which  had  bticn  planned,  but  on  the  evening 
of  May  26  the  following  program  was  given  in 

honoit  of  tfie  one  hundred  years  of  soI^tlBc 
Mdvitif  of  the  Madeny: 

The  relation  of  pnro  !icioncc  to  the  national 
orisxs:  ProfesHir  Michael  Idvoisky  Popia,  praai- 
dcnt  of  Dm  eeadsny. 

The  academy  'b  scientifls  aansif  Of  Forlo  Bias: 

Dr.  Nathaniel  Lord  Britton. 

Our  first  hundred  yean — a  sommaty:  Dr.  John 
Baadky  BanAart 

FkonMOk  T.  Bl  Ifiowuir,  of  Ootmnhi*  Vni- 

versity,  baa  been  elected  a  forefgn  «»f»s^w  of 

the  Linnean  Society,  London. 

Dr.  Isaiah  Bow.mak,  director  of  the  Amer- 
ican Geographical  Society,  was  in  April 
awarded  the  Bouaparte-Wyse  gold  medal  of 
the  GeoBMq^hiool  Boeielir  «l  Fteie  lor  hii 
explorations  in  and  pdUieataoM  ott  BaaA 
America. 
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We  learn  from  Nature  that  the  Pereira  prize 
of  ihe  Pharmaceutical  Society  of  Great  Bri- 
tain lias  been  airavded  ta  ICiaa  Ivy  Bobertik 

niid  the  silver  and  bronze  medals  of  the  pn^i^ty 
have  been  awarder!,  respectively,  to  Mr.  II. 
Jephson  and  Hiss  Doris  Gregory.  The  Han- 
hary  gold  modal  liaa  boon  awaxded  to  Fko- 

fessor  H.  G.  Greenish,  professor  of  pbamui-' 

ceiitics  to  the  Pharmacetitical  Society. 

TuE  Swedish  Society  of  Physicians  has 

elooled  Colonel  Bobert  JoneSp  03,  Sn«peotar 
of  Britifih  mQitaxy  orlihopedioe^,  to  be  a 

Qgn  member. 

The  Jacksonian  prize  of  the  Boyal  College 
of  Snigeons  of  England  for  1916  bas  been 
a-warded  to  Mr.  £.  W.  H.  Groves  f or  bis  dia- 
Bertation  on  "MctLod9  and  results  of  trans- 
plantation of  bone  in  the  repair  of  defects 
caused  by  injury  or  disease."  The  subject  for 
the  Jadkeooian  prise  for  1918  ia !13iB  lajntiee 
and  diseases  of  tbe  pancreas  and  tiwor  ams- 

ical  treatment." 

jfAe  British  Medical  Journal  states  that  the 
poet  of  director  of  the  Listitate  for  Ezperi- 
mental  Therapy  and  of  the  Geoig^Spaiyer 
House  in  Frankfurt-a.-Main,  left  vacant  more 
than  a  year  and  a  half  ago  by  the  death  of 
Professor  Ehrlich,  has  been  given  to  7k«feMor 
SoUe.  He  waa  one  of  Eodi'e  pnpile,  and  ipaa 
his  assistant  -when  ho  investigated  the  causes 
of  rinderpest  in  British  South-west  Africa 
in  1896.  Kolle  was  then  only  twenty-eigbt. 
In  ooojmietion  with  PCaiffer,  be  inveetigated 
the  problems  of  typhoid  immunization,  and 
the  typhoid  vaccine  experiments  carried  out 
at  the  time  of  the  Hcorero  rising  were  con- 
tinued dorxBg  the  preaemt  mat.  He  baa  also 
made  observations  OB  ebolflra,  plague  and 

dysentery. 

It  was  announced  at  a  resumed  annual 
meeting  el  tiw  Iron  and  Steel  Ibstititte  of 
Gteat  Britain  that  awards  had  been  made  by 

the  counril  from  the  Carnegie  Hcsearch 
Scholarship  Fund  to  the  following :  Mr.  W.  0. 
Hancock,  £50,  to  m»b\o  him  to  contimie  bit 
inTestigationa  en  leficaeleiT  matariala,  with 
special  reference  to  the  manufacture  of  coke- 
oven  bricks;  to  J.  L.  Nauchton  and  D.  Hanson, 
a  grant  of  £100  to  enable  them  to  continue 


their  joint  research  on  iron-phosphorous  and 
iron-carbon-phosphorous  steels;  to  J.  Hurst 
a  grant  ol  £100  for  an  inreetigation  on  tbe 

■wearing  and  the  niicro-?tTucture  of  worn  cast- 
iron  specimens;  to  J.  H.  Whiteley  and  A.  F. 
HaUimond,  a  grant  of  £100  for  a  joint  re- 
■encrdi  on  the  elienioel  detection  of  strain  in 
lion  and  steel. 

CiTANrELT-OR  Dav,  of  Svracuse  University, 
has  appointed  the  following  representatiYea 
from  the  &cult^-,  trustees  end  alumni  to  sot 
as  the  local  Beeearch  Council :  Dr.  0.  W,  Har> 
gitt,  cJiairrnan;  Professor  E.  N.  Pattee,  «ccrc- 
tary;  D«m  W.  P.  Grahatu,  Acting  Dean 
Frank  F.  Ifoon,  Dr.  Frank  P.  Knowlton,  Mr. 
Ednrand  L.  French*  Mt»  WiUiam  JT.  Hairiek 

nM>ras80R  GraoB  B.  MoDaauovr,  tiie  pro- 
fessor of  structuiral  design  in  Sibley  College 
has  been  appointed  a  member  of  the  staff  of 
Greueral  George  W.  Goethals,  who  is  taking 
charge  of  the  eonsLruetioB  <^  en  euMUgsney 
fleet. 

Bk.  Allehtox  S.  Cushmak,  president  of  the 
Institute  of  Industrial  Research,  with  head- 
quarters at  Washington,  has  been  oommis- 
aioned  a  major  in  -Uie  Offieen^  Beeerve  Ootpe» 

and  will  do  siJecial  research  work  under  the 
ordnance  section  on  the  chemistry  of  high  ex- 
plosives. 

Uk  HiikT  S.  Smns  bss  aooepted  the 

position  of  curator  ol  ornithology  and  mam- 
malogy in  the  museum  of  the  California 
Academy  of  Sciences^  and  will  enter  on  the 
work  on  October  1.  Ur.  Swarth  baa  beoi 
enrator  of  birds  in  the  museum  of  vertebrate 
aoology  of  the  University  of  California  since 
1915.  He  is  a  fellow  of  the  American  Orni- 
thologists Hnioo. 

Di.  THOiua  Cteoinin,,9iedioal  direetor  el 
the  department  of  aanStatiem  and  medicine  of 

the  Ptillman  Company  j?ave  a  lecture  on  May 
14  at  the  University  of  Illinois  Oollege  of 
Medieimy  bis  subjeot  bmng  "TeatHatioiL  and 
sanitation  of  flM^^ing  cub/* 

The  Baker i  an  lecture  of  the  Bf^al  Sodetf 
was  delivered  by  Mr.  J".  H.  Jeans  on  May  17 
upon  the  subject  of  the  configuration  of  astro- 
nomiesl  masses  and  the  figure  of  the  earth. 
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Sm  WnLUM  OsLBR  deliT^ed  the  anawd 
ontiim «f  tha ICidM  Boeitfy oILoodoa  en 
Maj  14.  His  loliaoet  iMi "  The  anfti-vaMnil 

campaign." 

Thk  Sydney  Ringer  biennial  memorial  lec- 
ture was  delivered  on  Friday,  May  25,  at  tha 
TTniveraity  CoUes^  Kwpital  Medical  School, 
London,  by  Professor  A.  Ctuhny,  «a* Digi- 
talis and  auricular  til  rillution." 

A  8TATUB  of  Berthelot,  tlie  great  cbeoiiat* 
haa  been  mfvUed  in  the  gaidaia  of  tha  Ool> 
1^  de  France.  He  did  mndi  of  bis  mtk  in 

the  laboratories  of  the  college. 

Miss  J^'ellie  Fosdick,  instructor  in  botany 
at  Wellesley  College,  died  on  May  19. 

Miss  Huth  Holden,  Alice  Freeman  Palmer 
IdW  in  botnj  «t  WcUeak^  OoUaite  from . 

1914  to  1915,  has  died  in  Moscow,  Russia,  from 
typhoid  fever,  contracted  during-  her  work  as 
a  mauber  of  the  Bed  Croae  relief  work  for 
Polidi  tofaiaaa  in  Bmaia. 

Sir  Maro  Asmukd  Ruffer.  distinguished 
for  hi^  vrnrk  in  preventive  medicine,  has  lost 
his  life  whOe  engaged  in  Red  Cross  work. 

Major  P.  O.  Bailet,  known  for  his  work  in 
gmetiea,  was  killed  in  action  on  April  S6. 

Thb  deuA  ia  aaaonniMd  at  Paris  of  Louia 

Landouzy,  known  for  his  woA  in  tabovoaloaiB, 
aged  seventy-two  years. 

pRorESsoB  H.  F.  E.  Junoersex,  professor  of 
soology  and  diiMtor  of  the  zoological  museum 
in  the  Vmrmitj  of  Goponbaffom  haa  diad  at 

tiw  age  of  sixty-three  years. 

A  yfivr  journal  for  pliysical  anthropology  lias 
been  establiahud  in  Italy.  It  will  be  known  as 
tin  Qiemdle  per  la  Morfologia  d»1t  Uomo  « 
Primati,  and  is  edit^^l  and  imblished  by  Pro- 
iessor  G.  L.  Sera,  of  the  University  of  Pavia. 

Thk  Angrand  prize  of  the  BibliothSque  Ra- 
tionale of  Paris,  of  the  value  of  6,000  francs,  is 
to  ba  anraided  in  IMS  for  the  bert  wnk  pob- 
liiihad  daring  1919-17  on  the  pm^oliunbian 
history,  ethnography,  archeology  or  lingoiatioa 
of  the  American  aborigines. 

We  learn  from  the  BrUUh  Medical  Journal 
that  tho  triennial  priao  of  tiie  BotvI  Odlago  of 
Bwgeoiia  of  Eoglaiid,  oonriating  of  the  John 


Hanker  medal  in  gold  to  ih»  valne  of 
guineas,  or,  at  the  option  of  the  author,  a 
medal  executed  in  hronie,  with  an  honorarium 
of  £50,  will  be  awarded  for  the  beet  eeaay  on 
"The  development  of  the  hip- joint  and  tin 
knaa-joint  of  man."  EiMara  nnot  bo  raeahdi 
at  the  college  not  later  tfian  Tuesday.  Decem- 
ber 81,  1918.  The  subject  of  the  Jackaonian 
prize  for  tius  year,  essays  in  competition  for 
whidi  nraH  baiaarivad  on  Dooenbar  SI,  191T, 
"  The  causation,  diagnosis  and  treatment  of 
traximatic  aneurj'sm,  including  arterio-venous 
aneurysm."  As  already  anuounoed,  the  sub- 
jaet  of  tba  priaa  fw  U18  ia  Injnrioa  and  dis- 
eases o 
ment." 

Tux  Lakeaide  iaboratoiT  of  the  Iowa  State 
TTmvereity  on  tiw  diona  of  Laka  Okoboji*  bo- 
gun  nine  yeara  ago  by  Pwridant  &naritaa 

Thomas  H.  Macbride,  will  open  its  anniial  aes- 
sion  on  June  18.  The  atafi  of  instruction*  in 
addition  to  membera  fnmi  the  tmlrersity,  ynSi 
include  Professor  T.  0.  Stephens,  of  Morning- 
side  College,  zoology,  and  Mr.  A.  F.  Ewers,  of 
St.  Louis,  botany.  Dr.  F.  C.  Strom^en,  of  the 
university,  hm  chaise  of  woric  on  aquatic  ani- 
mala.  Professor  B.  B.  IfjUt,  alao  of  tiw  nni' 
rmHj,  ia  tiia  diiaeter. 

The  annua!  summer  oouraea  which  are  given 
at  the  marine  station  of  the  University  of 
Waahingtoo,  Friday  Haibor,  are  sdtednled  to 
begin  on  June  18,  and  will  last  six  weeks. 
The  work  this  session  will  be  on  the  develop- 
ment of  marine  animals  and  will  be  under  the 
aivarririon  of  Hjalmar  L.  Ovtanid,  insUveluir 
in  zoology  at  the  university.  He  will  be  as- 
aiated  by  l^r.  John  Bovard,  profeii.sor  of  zool- 
ogy in  the  University  of  Oregon,  who  will  give 
the  general  course  in  marine  zoology.  Dr. 
S.  Brode,  of  Whitman  College,  will  lecture  in 
ecology,  while  Dr.  Theodore  C.  Frye,  professor 
of  botany  at  the  State  University,  wiU  teadi 
algology. 

Fkonaaoi  Niuow  O.  Baxms,  baad  of  the 

department  of  forest  utilization  at  tbe  New 
York  State  College  of  Forestry,  Syracuse  T'lii- 
versity,  has  obtained  a  leave  of  absence  for  one 
yaar  and  a  bal^  and  wiU  go  to  Bniope  na  a 
goTOrainiHBt  txada  ocwiiiniiwionar  in  an  invaati' 
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gation  of  the  lumber  needs  of  tKo  warring  na- 
tioDfl  for  Teooustrttctiou  purpoaes.  E&i\y  in 
Var,  the  tnda  ooamniatioiifln  met  at  WaA- 
ington  for  the  pvipoie  of  mganlzation.  There 
thfl|7  gathered  data  oonceming  tariffs,  freight 
zatesy  probeUe  future  shipping  faoiliiiea  and 
eftw  iutofHietioii  beeriwg  on  Hie  nettar  of 
bmher  exports  after  peace  haa  been  declared. 
They  will  epend  two  or  three  months  in  yisit- 
ing  Inmber-producing  ceutera  in  tfads  countcy, 
interriewing  kunlMnMiL  This  pnlimiiuay 
muk  iriU  be  for  tiie  pwpose  of  ohtaining  ezaot 
knowledge  as  to  l^ow  much  lumber  the  Euro- 
pean oouutriee  now  at  war  can  porchaae  hen 
•ad  in.  idMfe  peitiodar  meihetii  FkofaMor 
Bmim  and  hie  eModatee  expect  to  nfl  for 
Europe  in  Augnst  or  September, 

The  Johns  Hopkins  Alumni  N^vs  states 
that  it  has  lately  become  known,  tiiat  two  of 
the  moot  enooeaifnl  devieee  introduced  hgr  the 
allies  in  the  present  war  are  due  to  Dr.  Rob- 
ert W.  Wood,  professor  of  experimental  phya- 
ics.    They  are  the  lachrymose  or  "  tear  "  gaa, 
need  to  leote  the  eneetf  tfluponcOsr  Uiii^ 
and  a  photognidiio  screen  of  m  ipeeial  typc^ 
which  is  especially  well  suited  to  the  require- 
menta  of  modem  warfare.  Dr.  Wood  B&at  the 
Jdimole  for  the  fbnner  to  •  friend  ia  Pkiie 
eoon  after  the  outbreak  of  the  war.  Several 
weeks  after  submitting  his  plnn,  Dr.  Wood  re- 
c^ved  word  that  it  had  been  turned  over  to 
the  proper  aatiboxitiei.   Noflung  wee  donsr 
hennmaet  until  three  months  later  when  the 
Germans  began  the  n^^c  of  polaonous  gaaea; 
eince  then  the  tear  gas  proposed      Dr.  Wood 
baa  been  nied  on  bo&  A&m.  The  gaa  haa  a 
pewerfnl  eiSaet  on  the  eyes,  the  tlightnt  trace 
closinj?  tViem  and  starting  the  tenr-,    It  is 
benzyl-bromide,  or  choracetone^  vapor  and 
prodtxses  temporary  hUndne<a  hot  not  penna- 
aent  iniury.  Ita  use  ipaa  in  no  way  a  violation 

of  The  Ha^e  conTentions  or  the  usages  of 
civilization.  It  was  Dr.  Wood's  id^  that  the 
gas  might  be  need  in  a  single  great  drive,  being 
yelanaed  over  the  whole  battle  front  simultane- 
ously. The  other  of  Profciisor  Wood's  inven- 
tions bcitijs'  used  extensively  in  the  fighting  on 
the  west  front  is  the  infra-red  screen  for  the 
pandhromatie  platea  for  i^iotogn^hy.  By  the 
vae  of  the  screen  the  Allied  ainnen  are  enabled 


to  obtain  accurate  photographs  of  the  enemy'a 
position,  batteries,  etc.,  right  throng  the  thiflk 
pall  of  amohe  ^eh  bidee  them  hem  view. 


UNIVSRSIXY  AND  EDUCATIONAL 

NEWS 

Yum  TTinvKBarrr  has  received  from  Mr*. 

Edward  H.  Harriman,  of  Keir  Toi^  bonda 

yield ir.p-  ^4,6fX)  a  year  for  the  purpose  of  estab- 
lisJiiiig  the  Harriman  Fund  for  Orthopedics. 

Tfi£  late  J.  1.  Apperson,  member  of  the 
board  of  xegenti  of  tiM  Otegon  Agneoltaral 
College  since  its  founding  and  at  one  time 
president  of  the  board,  left  the  re«idue  of  his 
estate  to  the  trustees  of  the  college  as  a  perma^ 
nent  loan  fond  to  worihj  stadenta  who  make 
their  own  way  through  school.  The  benefac- 
tion will  amount  to  from  $25,000  to  $40,000, 
and  will  be  invested  by  the  State  Land  Board. 

Tax  new  building  of  the  dental  school  of 
Weein  ItuiBim  Univenilr  ia  aeerin^  eani« 
plotion  and  will  be  occupied  in  the  fall  of  1917. 
The  building  is  situated  alongside  the  univer- 
sity campus  and  near  the  site  for  the  new 
mffdiwil  eohool  plaut>  The  durttel  tfllwwflt 
formerly  affiliated,  is  now  an  integral  depart- 
ment of  the  university.  An  extensive  revi- 
sion of  the  curriculum  and  an  increase  in  en- 
tranoe  zeopunmoota  an  "p'^^tH^- 

8m  Orabum  HbbOMfT  heqneetbed  to  the 

TTniversity  of  Birmingham  thp  =:nm  of  £5,000 
for  research  work  in  science.  Sir  Charles  Hol- 
croft  contributed,  during  his  lif^me,  about 
£10<M)00  to  the  nnivenity. 

The  board  of  luaitime  of  tibe  Long  laland 

College  Hospital  announces  the  appi-iintment 
of  Dr.  James  C.  j^bert,  director  of  extension 
teaching,  Oolnmbia  Univerrity,  as  preeident  of 
thenedieal  college.  Br.  Otto  V.  Huffman  haa 
been  appointed  dean ;  Dr.  Wadr  W.  Oliver, 
formerly  of  the  University  of  Ciucinnati,  has 
been  called  to  the  chair  of  bacteriology  and 
Dr.  Carl  H.  Laws,  formerly  of  the  department 
of  pediatrics  in  the  r"niver?ity  of  Michigan* 
has  boon  appointed  professor  of  petliatrios. 

Dtu  J.  £bonsbnbb£NNER  has  resigned  Uie 
position  of  diveetor  of  leeeeieih  laboratoriea  of 
the  Weitem  PenmylTania  Hoapital  in  Pitts- 
btngh  to  aeoept  flie  appotntment  of  aasooiate 
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prnfr-s'ior  in  the  departm^Mit  o£  bj^ene  At  the 
Harvard  Medical  School. 

Bk.  OaoMK  D.  LomEuuoK  luu  been,  ad- 
Tanoed  from  associate  professor  to  profciwr 
of  geology  at  the  Univenitj  of  Oalifomia. 

Professor  D.  L.  Crawpobd,  of  Pomona  Col- 
lege, Olaremont,  CaL,  haa  been  appointed  pro- 
feeaov  of  entomology  in  {he  Ck>II«fB  of  Hamii* 
Honolulu,  fur  a  term  of  thne  ymn,  htpnmftg 
in  Septanober,  1917. 


mcuamon  and  cokkbspondsncs 

A  V0P€K»APHIC  MAV  OV  WXtCOMlIll 

The  niovoriK'ut  to  expedite  the  corapletion 
of  the  top<ii,'raphic  map  of  the  United  States  by 
the  U.  S.  Geological  Surrey,  of  which  some  ac- 
oomit  WW  given  in  Sonoroi  a  Tear  ago,  is  to- 
day greatly  promoted  by  the  increased  interest 
in  fopo)2rrapliic  preparedness  on  the  part  of 
army  olhoers.  Doubtless  at  their  instance  the 
snm  of  |S0O,00O,  in  addition  to  tbenmial  laise 
appropriation  for  topographic  maps  under  the 
GeoloKtcal  Snn-ey,  han  lately  been  Tot^xl  by 
Congress  to  be  expended  for  geodetic  and  topo- 
gvaiiiio  nirveyt  at  the  dJaevetion  of  the  8ei»»> 
tary  of  War.  Members  of  the  Ooast  and  Geo- 
detic Surrey  and  of  the  Geological  Survey 
have  already  taken  the  field,  chiefly  in  the 
Soiidiem  States,  in  anes  designated  hy  Ilia 
war  department,  and  a  much  desired  increase 
in  topoprnphic  output  will  be  the  result  It  is 
interesting  to  note  in  this  connection  that,  al- 
tbongh  thoadditioiHl  som  tiina  anKropriated  is 
apeai  under  nufitary  direction,  the  work  fov 
whi<'h  the  sum  is  spent  is  performed  hy  tlie  ex- 
perts of  the  two  dvilian  sozreiy^  who  are  all 
listed  in  tbe  leseiiw  oorpe. 

In  the  meantime  the  civil  uses  ol  topo- 
graphic maps  must  not  bo  forgotten,  and 
among  these  the  educatioxud  Maea  are  by  no 
means  fbe  least  impottsnt.  An  eaneDsnt 
statement  of  them  follows  with  respect  to  liia 
needs  of  a  single  stjite  in  a  letter  by  Professor 
Lawraioe  Martin,  ol  the  Univeisity  of  Wiaoon- 
son,  to  tibe  stats  snginesr  at  Vadisoii.  Bdnca- 
ton  and  engineers  sisswiiers  mndd  do  well  to 
organize  a  similar  movement  for  promoting  tho 
topographic  surrey  of  their  states  a\w. 

W.  M.  Davis 


LrrrxK,  oatid  uaj,  1S17,  fsoif  PKOfBssoa  iah- 
mfoi  KAMor,  ov  m  mnmsirT  or  wis* 
cenwar,  so  teb  sxasb  insniiaa 

AT  MADISOif 

My  Dear  Sir:  In  support  of  the  proposed  stat« 
sppMptlaikB  for  topopapUe  aiaps  t  an  wiitiiHg 

to  explain  the  need  of  these  maps  for  eJucational 
porpotea.  This  is  only  one  of  tlie  many  oses  iot 
whieh  I  legard  thsee  maps  as  dssnalils^  Imt  k  is 

tl.c  one  to  which  T  am  giving  SSpsdal  attSntiSB  SI 
a  member  of  our  committM. 

Topographic  maps  sio  sa  adndttea  need  for 
wdtool  and  «d]ege  use,  as  explained  later.  Let  ns 
compare  Wiseonsm  with  Ohio,  states  not  dissimi- 
lar in  area,  topography  and  educatiooai  sy«t«in. 
We  are  proposing  to  ask  Uka  Ipgfalatiire  to  $Mf 
000  a  year  far  twenty  years  to  comploto  the  topo- 
graphic map  of  Wiaeomtin  in  the  next  two  decades. 
Twsaty  jmn  ago  there  was  aot  a  riagla  topo- 
graphic map  of  any  part  of  Ohio.  Mapping  was 
Started  nineteen  years  ago,  and  to-day  the  topo- 
grapUe  maps  eofsr  the  eativo  state.  SSvw^  sd* 
lege,  normal  school,  high  school,  L-ra  le  school  ajid 
oth^  educational  institatioa  in  Ohio  has  a  topo- 
graphic tuap  of  tiie  koa»  ana  fbr  use  by  its  atB> 
dents. 

Twenty  years  ago  Wiseonsin  had  tweotj-aeveB 
topographic  maps.  la  those  two  deeades  wa  kavo 
addoa  seveateea  maps,  wUle  Ohio  kas  added  wm 

than  two  hnndred. 

The  states  of  Maasachosetts,  Bhode  Island,  Coa- 
aestienl.  New  Tofk,  New  Jmntf,  Meiylaacl  sad 
West  Virginia  are  complete^  supped.  More  than 
half  of  Kansas,  Oklahoma,  TTtah,  Arizona,  Cali- 
fornia, Vermont,  Virginia,  Colorado,  Tennessee  and 
PSBBSTlvaaia  ate  ssosied  ky  tepegiapUe  iheetik 
Only  about  a  fifth  of  Wisconsin  ia  mapped. 

There  are  413,000  school  ehildren  in  Wiseonsin 
lAa  five  eatiide  Oe  ana  eonesd  by  topographic 
aa^s.  FiTe  of  oar  nine  normal  sdhsols  have  bo 
topographic  maps  of  their  home  area.  Twenty- 
two  of  the  county  training  schools  for  teachers  and 

Ike  eosatj  eskoeb  of  sgrlanltan  an  ealslda  tte 

mapped  arcn.  'For  fourteen  of  the  c^tic^  which 
maintaiB  continu&tiou  schools  there  are  no  maps. 
Tken  is  ao  topographic  map  covering  Oa  assa 
akoat  tte  Stout  Institots  at  Menomonie.  Tkssa 
are  none  for  the  colleges  at  Appleton  (Lawrence 
University),  at  Plymouth  (Mission  Honae  OoUege), 
at  AaUaad  (NasOdaBd  OoOege),  at  Beaver  Dm 
(Wayland  Academy),  or  for  a  number  of  the  Cath- 
olic colleges  and  some  of  the  private  schools. 
There  are  no  maps  for  the  Indian  sehoola  near 
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Tomah,  at  Ha^ward,  and  oa  the  other  reservatioiia 
(Oartar  Sebool,  «ttt.).    Beride  tliaw  tli«r»  «m 

many  larfje  high  schools  which  need  inap>«,  ?ome  of 
them  at  places  listed  above,  others  at  various 
cities. 

Of  course  topographic  maps  are  quite  as  impor- 
tant for  the  smaller  cities  and  villages  and  for  the 
eountry  schoids  for  the  places  listed  abom  Ifhh 
eonsin  ought  not  to  lag  behiixl  Ohio,  New  York, 
West  Virginia,  or  any  other  state,  or  behind  Eng- 
land, Franee,  Germanj,  or  Itaiy,  all  of  which  are 
completely  mapped,  ia  providing  topographie  napt 

for  educational  use. 

In  addition  to  the  verj  necessary  local  use  of 
topegnpltle  naps  «f  flia  kooM  area,  It  ii  deriialila 
thnt  stti dents  in  one  region  should  use  the  mnps  of 
other  parts  of  the  state.  Pupils  in  the  Milwaukee, 
Hadaa,  Ibdlsaa,  aapsrtor,  aad  ofhar  Ugh  adiools 

ought  to  have  a  chance  to  study  toi>o>irnphIe  nmps 
of  the  vicinity  of  La  Croase,  Eaa  Claire  or  Ashland, 
ifbers  fhers  are  ao  maps  as  yet.  Btndaato  ia  fb* 
country  !«<'hool9  need  them  even  more.  College  stu- 
dents at  Beloit,  BipoD,  Miltoa,  OuroU,  Watertown, 
Maiqaatto  aad  ]CUwaQkee>DowB«r,  and  normal- 
school  students  at  Platteville,  Whitewater,  Mil- 
waukee and  Superior,  where  there  are  tojrographic 
awps,  need  maps  of  the  other  four  fiitha  of  Wis 
flonsin  where  there  are  none. 

At  the  University  of  Wisconsin  we  need  not  only 
the  completed  topographic  sheets  of  the  adjacent 
MOBtiy,  whkh  oar  atadsala  aow  an  cataadTB^  la 
laboratory  work  and  field  study,  hut  maps  of  nil 
other  parts  of  the  state,  for  our  students  eoue 
from  ererywhaore  fat  the  slate,  theiy  go  baek  to  all 
parts  of  the  state  to  work  or  to  teaeh,  and  wo  can 
not  adequately  study  other  parts  of  Wisconsin  with- 
«Bt  maps  of  these  4«dded|f  ^tiant  anas.  Ite 
fiajtie  thing  applies  to  the  other  colleges,  to  all  the 
Bormal  schools,  the  lar^o  high  schools,  the  couati^ 
■Aeob  aad  tha  eaaeatiaaal  system  generally.  The 
State  Geological  Survey  is  considering  a  pIlB  of 
publishing  and  distributing  lists  of  topographic 
maps  for  schools  of  varied  size  and  situation,  with 
simple,  comprehensive  liiroctiojvs  for  their  use  in 
clas^e-»;  this  can  not  be  done  effectually  'irtil  much 
more  of  Wisconsin  is  covered  by  topographic  mapa. 
T«i7  trelj  TOOTS, 

LaWBIKOB  llABuni 

WINTER  ACTIVITY  OF  THE  BROWN  BAT, 
VBSPERTIUO  VUSCUS  (BSAUVOX9). 
AT  BBOOKLTH,  M.  T. 

Thm  tporadic  appeamne  of  VesperiUio 

fxucM  on  mild  winter  evenin>?9,  in  the  lati- 
t«»le  of  New  York,  is  a  well-known  phe- 


nomenon,^ but  the  following  aooount  deacribes 
altogether  extraordinary  behavior  on  the  part 
of  a  tmt  of  Hob  qweiea. 

A  few  minutes  after  five  o'clock  p.m.,  oa 
February  14,  1917,  Mr.  Goorge  P.  Enfrelhardt, 
of  the  Brooklyu  Mu«t;um,  and  the  writer  en- 
tmd  tbe  Brooklyn  Boteaie  Garden  with  tiia 
purpose  of  finding  a  mocking-bird  that  had 
b(?<?u  observed  to  be  wintering  in  the  section  of 
the  grounds  devoted  to  a  Japanese  garden. 
Tinule  we  wore  Iranting  ibnra^  a  oopte  «l 
eracgnoDS  bordering  the  small  frozen  laloa^ 
we  were  astonished  to  see  a  bat  flyinp  aboTO 
the  ice.  The  creature  made  several  trips  bade 
mod  forth,  wet  a  dittettoe  of  Htnuty  or  eighty 
yards,  passing  so  close  to  us  that  we  had  no 
difficulty  in  recognizing  the  species.  It  circled 
about  just  as  though  it  were  pursuing  insects 
over  the  water  on  a  stmuner  evoiiag,  VUtf^ 
that  its  llii^t  was  dow  and  obviously  lobon^ 
and  we  expected  to  see  it  drop  at  any  moment. 
Presently  it  fluttered  westward,  beyond  the 
end  of  the  lake,  and  seemed  to  descend  on  a 
gsas^r  aisodow.  We  taatsnad  an  tfiat  divsi^ 
tion,  searching  the  ground,  but,  as  we  saw  no 
more  of  the  ba^  Mr.  Engelhardt  left  the 
Garden. 

I  Hien  walked  to  the  Botanical  Labocatorj 

iri:  order  to  note  the  temperature,  which  was 
30^  ¥.  The  afternoon  had  been  cloudy,  and 
the  setting  sun  shone  only  as  a  red  ball 
durough  the cahn,  dully, misty  air.  Itiswofftii 
lemarking  that  the  first  slight  thaw  after  a 
protracted  period  of  severely  cold  weather  had 
occurred  on  this  date.  On  the  morning  of  the 
imvioua  d^,  Eslmiary  13,  the  thmimumiilWf 
had  registSBod  P.,  itt  tiua  part  of 

Brofikl^  i  i . 

Beturniag  to  the  edge  of  the  lake  at  5^6 
pjkt.,  I  saw  the  bat  again,  and  ran  after  it,  but 
soon  lost  sii^  of  it.  Tbm,  m  I  anvoadbed 

the  outlet  of  the  lake,  I  spied  it  on  a  sheet 
of  thin  ice  almost  surounded  by  the  running 
water  of  the  brook,  three  feet  above  a  small 
waterfall  While  I  stood  quietly  within  ten 
feet  of  it,  the  bat  crawled  rapidly  about  the 
ioe^  lapping  it  with  its  tongue.    Next  it 

1  MnrphT  and  Ni.'hola,  Sci.  BmU,  Brooktjfn  fasf. 
Mus.,  Vol  11.,  No.  1,  1913,  p.  7. 
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moved  towards  the  margin,  paused  an  instaut, 
tiun  ddibmtelj  plimged  into  ib»  mrter.  It 
swam  strongly  aetOM  the  current,  keeping  its 
bead,  wrists,  widely  spread  feet,  and  the  tip 
of  ita  tail  above  the  surfaocv  and  making 
MidliiiS  tkokm  with  its  phalangeal  mem- 
Iwiiwi^  uliidk  Itimg  Mcaight  downward.  The 
greater  part  of  its  back,  and  its  inter  femoral 
skin,  exc^t  near  Ihe  tip  of  the  tail,  were  SMb- 
meigied.  Aftar  xeachiug  the  toe  a  yaxd  aeroaa 
IhB  open  stream,  it  toned  and  swam  back,  and 
attemptod  to  clanibtT  out  at  tlio  :i.t  ^vliere 
it  had  entered.  Like  King  Robert  Bruce'a 
spider,  it  made  six  vain  trials  but  on  the 
aeventli  it  aoeeeeded.  It  then  ahook  itself  in 
q-uadrupodal  fiisbion,  crawled  across  the  ice 
to  a  nook  beneath  an  overhanging  ro'^V,  nnd  lay 
Still.  I  continued  to  watch  it  for  five  minutes, 
and  W9B  tempted  to  lewa  it  mtil  uiununf  j 
but,  realizing  that  it  woold  SOOB  be  &oavi  to 
the  spot,  I  picked  it  up. 

In  my  hand  it  seemed  perfectly  aotiT^  at 
Jirst  atnigKlinff  and  bitins  eharaotoristioaiDy, 
and  giving  vent  to  infinitesimal  squeaks  and 
to  explnaire  puffs  like  the  soimd  of  a  tiny 
one-c;ylinder  engine.  At  times  it  would  shake 
ito  head  with  a  lapid  vibratioin  and  snort 
loudly.  Within  a  lew  momenta  it  began  to 
lick  ita  nifmbrancp,  cnmli  it^  snout,  cars  and 
body  with  ita  long-clawed  feet,  then  to  clean 
Ihe  daws  with  ila  teeth,  and,  in  short,  to  go 
through  all  the  elabonto  preening  movements 
which  make  hats  60  extremely  kitten-like. 
From  time  to  time  I  noticed  an  evanescent, 
skunkish  odor,  which  seemed  as  though  it 
mi^t  be  doe  to  some  periodieal,  perhapa  de- 
fensive,  glandular  exudation.  Tu  wet  fur 
dried  surprisingly  quickly  under  the  influences 
of  the  violent  combing,  and  the  high  tern* 
peratore  that  the  animal  soon  developed  hj 
means  of  respintiotts  at  the  lato  of  about 
145  per  minute. 

The  bat  was  an  old  female,  with  teeth  worn 
down  to  a  conditioD  sfanilar  to  that  abeadr 
described  by  Murphy  and  Nichols  (J.  c,  p.  8). 
Although  it  could  have  eaten  no  food  for  three 
months  or  more,  it  pa-sed  feces  which  proved 
to  be  oompoeed  principally  of  ito  own  for* 

Probably  the  most  noteworthy  point  aboot 
the  whola  ineidant  ia  the  leoosd  of  an  na- 


wounded  bat,  certainly  in  full  control  of  ita 
bodily  eooffdinalion,  swimming  in  the  icgrwat* 
of  a  stream^  appsmntly  with  intent. 

Egbert  Cusiimax  Itjonwi 
HxtAxmenT  or  Natusal  Scix£ias> 
Biooaitia  Muasuii 

DR.  HOBBS  ON  THB  HISTOKY  OF  SCIENCE 

To  THE  Editor  of  Sgikngb  :  Touching  the  ad- 
dxesa  td  TmUmar  William  R.  Hbbba  to  ib$ 
Ifiehigan  Academy  of  Science,  printed  in  Sa* 
RNce  (iasos  of  Maj  U,  1917),  I  wish  to  point 

out: 

L  That  it  is  not  eostomaar  among  historians 
and  itndeots  of  history  to  consider  the  thou* 
•5nnd  years  following  the  Hun  invasions  the 
"  dark  agee,"  or,  as  Professor  Hobbs  calls  them, 
a  ''tiioQsand  ysan  of  etaignalion*  0>>  Mft)  er 
"  centuries  of  intellectual  stagnation**  (p,  4tt). 
No  period  which  includes  the  thittesndl.  OStt- 
tuiy  can  fairly  be  so  described. 

S.  That  Gdileo  neror  was  tortured  the 
Imaisition  (p.  443)  and  that  the  only  **  im- 
prisonment "  he  anfieted  was  in  the  of 
his  friends. 

3.  That  Giordano  Bruno  was  burned  for  de- 
nying the  divinity  of  Ohriab'-not  for  advocat- 
ing the  Copemic^ii  -i-f  trine. 

4.  That  what  Air.  iluxley  termed  "  that  chaff 
about  the  ego  and  the  non-^,  about  noumena 
and  phenomena  and  all  the  vest  of  i^  ete.,"  are 
not  mere  "  metaphysical  abstractions  **  in  the 
sense  that  any  thinking:  man  can  dispense  'cvith 
them.  A  thorough  grouudiug  in  metaphysics 
(and  kgio)  wonld  be  a  vecar  good  start  for  a 
career  in  "  science  " ;  one  does  not  know  eitiier 
intuitively  and  lM>th  are  necessary  for  clear 
thinking  and  auund  generalizing. 

Thoiub  F.  Woontoat 


SCIENTIFIC  BOOKS 

Manual  of  Psychiatry.  Fourth  edition.  Re- 
vised and  &ilarged.  By  J.  Eodoes  Ds 
FuBflAO,  H J).,  and  A.  J.  IUwakofp,  MJX 

Xew  York :  John  Wiley  &  Sons,  Inc.  Lon- 
don :  Chapman  &  Hall,  Limited.  1916.  Sto. 
Pp.  522. 

SiwildTy  eHeamsss  of  ^dietioii  and  *""|f^^'™*y 
of  presontatim  with  a  anfloieBtiy  small  nmn* 
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her  of  points  of  discussion — these  are  the 
points  which  make  a  popular  text  for  students. 
De  Tonae  and  BoaanolPs  booik  liaa  gaiaad  a 
well-deaerved  place  with  medical  sttidenta 
through  these  qualification?,  and  it  "nill  de- 
serve it  even  more  fully  in  the  present  form. 
Up  to  Ilia  praaant  editim  the  tact  kept  apart 
the  tranelation  and  the  translator'a  annota- 
tions. This  distinction  has  been  obliterated 
and  in  reality  the  book  has  been  adapted  much 
move  definitely  to  the  needs  of  tiie  Ameriean 
etoden^  at  least  In  the  chapters  entitled  "  The 
Practise  of  Psychiatry,"  which  give  n  helpful 
pictiiro  of  the  present-day  dispensary  and 
state  hospital  practise. 

The  book  represents  a  somewhat  extraor- 
dinary combination  in  view  of  the  fact  tlmt  it 
is  primarily  an  adaptation  of  the  German 
pi7«lhiatr7  to  a  IVeneh  pnblio  and  then  a  va> 
adaptati<»i  to  the  American  viewx)ointai 
French  psychiatry  has  in  the  meantime  shown 
some  evidences  of  revolt  and  lepudiation,  and 
Asnenean  pejfiHhiatryt  if  we  can  upeak  in 
a  smmnaiy  my,  shows  sign?  of  a  eonsidaraUe 
dp^ee  of  emaneipation.  For  the  purpoees  of 
the  student,  however,  it  is  most  important  that 
he  get  some  reasonably  clarified  starting  point, 
and  with  the  qualifications  of  the  original 
doseription  by  RosanofF,  the  transition  h  made 
reasonably  easy  and  will  no  doubt  offer  a  good 
basis  for  further  emancipation  as  further  edi- 
tions win  demand  it  It  may  be  poerible  to 
eliminate  eoirn-  unnecessary  evidences  of  trans- 
lation such  as  the  referenr»e  on  pa^re  2"!  to 
Jean  Huller,  whom  probably  uiotit  of  us  know 
as  Johannes  Hneller. 

"  In  the  first  part  of  the  book,  the  chapters 
dc.nlln?  with  ctiolofry,  history  taking,  methods 
of  examination,  special  diagnostic  procedures, 
general  prognosis,  prevalence  of  mental  dis- 
ordenip  prevention*  and  medieo-legel  qneations* 

an^  in  'tiie  second  part,  those  dealinp^  with 
Huntinprton*8  chorea,  cerebral  syphilis,  and 
traumatic  psychoses  are  either  wholly  new  or 
abnoet  so. 

"  The  chapter  on  general  therapeutic  indi- 
cations, in  the  first  part  of  the  book,  and  those 
on  dementia  pnecox,  chronic  alcoholism,  gen- 
eral paresis,  and  mental  disorders  due  to 


organic  cerebral  affections,  in  the  second  part, 
have  been  more  or  less  extensively  revised  or 
added  to.» 

RosanofTs  standpoint  with  regard  to  hered- 
ity is  very  strongly  emphasized  in  the  book  to 
the  eHect  that  he  feels  that  *'  we  ore  m  a  posi- 
tion to  say  to  the  peiq^  and  to  legidatmei: 
Mental  health  is  purchasable;  the  prevalence 
of  mental  disorders  can  be  reduced  for  com- 
ing generations  with  the  aid  of  dollars  and 
eenta  spent  for  eegiegatieai  in  tiiia  generation.'' 

For  the  problems  of  n(ni>inatitational  care 
it  might  be  wrong  to  expect  too  much  help 
from  a  book.  The  problem  of  psychotherapy 
is  treated  rallier  briefly^  bnt  ia  one  of  theee 
things  that  have  to  be  learned  from  pvaetise 
and  with  the  help  of  speoial  literature. 

Adolf  Mxtn 
Thx  Johks  Hopkiks  Ukivxbsity 


SPECIAL  ARTICLES 

A  SUGGESTION   REGARDING  THE  MECHANItK 
OF  ONS-SIDKO  PSKMBABILXTY  IN 

uvxifo  nisvnt* 

It  ia  a  familiar  fact  to  physiologists  ^t  a 
large  proportion  of  living  tissues  display  a 
type  of  permeability  markedly  differing  from 
tiie  permeability  or  semipermeability  of  the 
majotil^  of  non-living  membranea  in  Ihat  it 
is  dependent  upon  direction,  that  is,  upon  the 
side  of  the  membrane  exposed  to  the  dissolved 
substance.  Among  the  almost  numberless 
illustrations  of  diia  phenomenon  whidi  mi^t 
be  adduced  it  will  be  sufficient  to  cite  the  ei-* 
periment  of  Cohnheim*  in  which  a  glucose 
solution,  free  from  sodium  chloride  was  intro- 
dnoed  into  an  isolated  loop  d  inteetine.  After 
tbe  lapse  of  a  certain  period  investigation  of 
the  residual  fluid  showed  that  while  some  fifty 
per  cent,  of  the  water  and  glucose  had  passed 
through  the  wall  of  the  intestine  into  the  blood 
stream,  only  an  insignifieant  traee  of  eodiimi 
chloride  had  passed  from  the  blood  stream 
into  the  glucose  solution.    This  is  not  the 

1  From  the  department  of  bioehemiatry,  Budolph 
Spreokels  Physiological  Laboratory,  University  of 

California. 

2  0.  CabBhaim,  ZtiMmft  /.  Btologit,  M  CUM), 

p.  120. 
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oaae  if  tiia  ^uoom  solvtiim  be  plaoad  in  1b» 

peritoneal  cavity  instead  of  in  the  intestine. 
In  this  case  the  peritoneal  wall  behaves  liko  a 
membrane  of  parchment.  Not  only  water,  but 
alao  diwohred  sabttanoat  tanmm  the  mem- 
Imiie  in  }mOx  dinetioiM  witih  equal  facility,  bo 
that  flfter  a  certain  lapse  of  time  tlie  residual 
glucose  solution  is  found  not  only  to  haTO 
pelted  with  glvcoee,  but  elao  to  bsve  gained 
from  the  tisene  fluids  a  vexj  apsraeiabfo  pro- 
portion of  soditim  chloride. 

The  phenomenon  of  one-sided  permeability 
it  poefaape  newbeie  mote  aCrikingly  iUaatrntod 
than  la  ^  tiasues  of  the  kidney  whidk  pii& 
out  nee  from  the  blon-^,  n1  though  present 
thenin  in  minute  concentration,  and  secrete 
it  into  the  seoretcoy  tubnlea  of  the  kidneiy 
egeinst  a  lelatiTely  enoRnoue  oamotb  pne> 
sure»  The  epithelium  of  the  kidney  ia  evi- 
dently i)ermeable  to  urea  in  the  direction  blood 
—*  urine,  but  under  normal  conditions  must  be 
impcnneaUe  or  Tery  needy  impermeable  to 
urea  in  the  direction  urine —>  blood.  That 
the  one-sided  pt^mii^ability  of  the  kidney  la  de- 
pen<knt  upon  the  maintenance  of  the  normal 
■Iruuiure  of  the  renal  e^tiialinm  ie  revealed 
by  its  failure  in  pathological  conditions  in- 
volvinj?  partial  destruction  of  the  renal  epitlie- 
lium  and  also  by  the  striking  e^^iment  of 
Botteni*  in  vrliidi  be  eemparad  the  esoration 
of  the  right  and  left  kidneys  of  the  same  ani- 
mal after  injury  of  one  of  them  by  sodium 
fluoride;  for  while  the  minjured  kidney 
aeereted  urine  whidi  wee  mailBedly  hypertonie 
in  eimiparison  with  the  blood,  tfie  injiired  kid- 
ney secreted  urine  which  was  actually  hjpth 
tonio  in  comparison  Mrith  the  blood. 

It  ia  obrioDa  that  Hie  ^lenomenon  of  one* 
aided  penneebiKty  mnet  be  dependent  npon  e 
heterogeneous  Rtnicturo  of  tlie  membrane 
which  displays  it.  The  phenomenon  is  not  and 
oonild  not  be  displayed  by  structureleea  mem* 
bnuoea  or  by  membranee  having  e  nniform 
structure  in  the  direction  of  penetrallon,  i.  c, 
perpendicularly  to  their  surface.  Nor  would 
any  structure  of  macroscopic  dimensions,  t.  e., 
invohiiv  etmetnnil  dementi  of  a  aiea  £»  in 

tBottaui,  F.,  JrdkMo  »  WWoloffia,  1  (1904), 
p.  879. 


eioasaof  Hie  maan  ftee  petit  etf  tte  nwleBahiv 

sufSce  to  endow  the  membranes  with  this 
peculiar  property.  "We  must  therefore  sedk 
for  the  interpretation  of  the  phenomegum  in 
tiie  minnte  atmetnre  ef  the  oelL 

A  ]N>cifie  anengement  of  permeable  and 
relatively  impermeable  phases  of  the  cell- 
substance  would  appear  to  ofier  the  only  rea- 
aonaUe  beaia  for  interpretation  of  the  pbe* 
nomenon.  In  seeking  tot  ooutitiMntB  of 
protoplasm  which  r.re  impermeable  or  b^at 
slightly  permeable  to  the  majority  of  sub- 
ataneea  diiadhed  in  water  lipoids  imnie> 
diately  present  them  i  l  v-,  rlu'  constituents 
of  the  cell  mo<!t  markedly  differing  from  the 
remainder  of  the  protoplasm  in  thwr  aolit* 
bilities  and  solvent  power. 

That  lipoida  are  present  in  abandanee  in 
living  cclb  either  in  oombinationB  of  such  a 
character  as  to  mask  their  micro-chemical 
prop^tiee  or  in  particles  so  small  as  to  be  of 
▼ery  nearly  nteamicroaeopfo  .dimenaiene  ia 
very  strikingly  shown  by  the  investigations  of 
At1ianr>.<iiii,*  Taylor"  and  others  who  hsTO 
siiown  that  the  ti^ues  of  the  liver  and  other 
etgana  in  the  fatty  daganaration  indnead  by 
phoaphorus  poisoning  do  not  neoaaiaiily  Mn> 
tain  more  and  indeed  may  contain  slighdy 
leis  fat  than  the  corresponding  normal  tiasaea. 
In  other  woidi,  the  fat  whidi  ia  preaant  ia  liie 
tiaraea  of  phoq>boriaed  in  the  form  of 

microscopically  visible  aggregates,  is  present 
in  the  corresponding  normal  tissues  in  aggre- 
gates too  amaU  to  be  identiiieble  by  fftufnfrf 
roactions.  The  same  infmnee  may  be  drawn 
from  the  observation  of  Gay  and  Southard* 
that  in  animals  which  have  experienced 
anaphylaotio  afaoek  the  gasteio  epithelimn 
ia  loaded  with  visible  fat  globules,  whereas 
normnl  gastric  epithelium  is  freti  from 
visible  fat  In  the  brief  period  which  elapses 
between  the  adminiatmtion  of  tiie  foreign 
protein  ttui  doadi  in  anaphylactic  shodt 
there  is  no  time  f^r  transmisaal  of  fat  from 

•  Atbanasioy  J.,  Arch.  f.  d.  gn.  pkj/$tolf  T4 
(1899),  p.  RU. 

•  Taylor,  A.  SL,  /oer.  «f  Maptr.  MM,  4  (IM), 
p.  399. 

•  Qay,  P.  P.,  and  Soethard,  £.  Jour,  of  Med. 
MMtmreh,  19  (1907),  p.  m 
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OHM  turn*  ol  Hob  body  to  anoiher.  We  most 

assume  that  tLe  fat  In  the  gastric  epithelial 
cells  is  present  in  normal  animals  in  ultra- 
microecopic  or  very  nearly  ultramicroscopio 
aggrcigfttesy  and  that  the  eiiemiMtaiiMB  attoMt' 
ant  upon  anaphylactic  shock  have  merely  in- 
duced conlec'^en'^e  of  the  preexisting  fat  gran- 
ules into  aggregates  suffioieatly  lai^  to  be 
identifiable  as  lat. 

The  eodatenoe  of  a  considerable  pvopovtion 
of  tiltramicrosoopic  fat-grantiles  in  living  cells 
which  is  thus  established  provides  a  material 
baab  for  tiie  aiaumpUon  of  a  dipihaate  atmo- 
tore  in  which  the  one  phase  is  permeable  and 
the  other  imiK?rmeable  to  svil).stai]<"':^'^  '•olnMf  in 
water  but  insoluble  or  relatively  insoluble  in 
fata. 

The  moat  mnal  apatial  aarrangenMnt  «f  the 

TnrioTjs  structures  or  constituents  of  n  cell  is 
tiiat  of  radial  ssmunetry.  The  primitive  ar- 
rangement of  strictly  radial  83rmmetry  so  fre- 
goenily  displayed  in  spherical  ceUs  beooaaei 
modified  or  distortc-d  in  those  colls,  siioh  aa 
the  majority  of  epithelial  cells,  which  through 
mutual  compression,  or  for  oUier  reasons,  have 
aaanmad  a  eolomaaiv  atntifiad  or  flattned 
outline.  In  such  cases  the  radial  arrangement 
of  structures  may  be  confined  to  the  sides  or 
margins  of  the  cell  or  differ  in  character 
in  the  pavti^lasm  underlyinir  the  Tarioua 
&oet8  of  the  cell, 

A  radial  arrangement  of  the  ultramicro- 
scopio fat  granules  of  the  cell  would  obviously 
lead  to  the  formatkm  upon  l2ia  ain&oe  and  in 
the  subjacent  proUqplaani  ci  minute  fmuMt- 
6hai)ed  pf^rr--,  of  which  the  interstitial  open- 
ings would  be  penneable  to  substances  soluble 
in  water,  nhile  tiie  walls,  being  composed  of 
fat  granules,  would  be  impermeable  or  with 
difiiculty  permeable  by  such  substances.  The 
interstitial  openings  at  the  margin  distal  from 
tiM  eeoter  Iron  whlab  the  fat  grantalei  ladlate 
vovld  be  retotifdlj  large,  while  at  points  Ijiag 
nearer  to  the  center  of  radiation,  that  is,  in 
general,  deeper  within  the  cell,  even  if  the 
radiating  lines  of  globules  should  not  be  con- 
tinued anffiaient^  fur  in  that  diieotfam  to 
actually  intersect  one  another,  the  diameter 
of  the  pores  would  be  very  considerably  con- 
tracted.   Substances  soluble  in  water  would 


penetrate  aooh  a  esll  readily,  since  a  reilap 

tivcV  largo  proportion  of  the  cell-surface 
would  consist  of  the  water  phase,  but  the^ 
would  leave  the  interior  of  the  cell  with  diffl' 
eid^f  daee  a  nlatircitj  laige  piopostuni  of  Utt 
area  which  they  would  have  to  traverse  to  at- 
tain an  outlet  would  consist  of  the  lipoid 
phase.  If  the  modifications  of  radial  sym- 
metry wbieh  are  so  diaraeteristic  of  epidielial 
cells  should  result  in  the  confinement  of  this 
structure  to  one  surface  or  facet  of  the  cell  it 
is  obviously  possible  that  one-sided  permeabil- 
ity of  a  tiaane  eampoKA  ef  audi  oeDs  nut^t  be 
the  consequence. 

It  shotild  be  borne  in  mind  that  the  exist- 
ence of  funnel-shaped  pores  in  the  surface  of 
a  cell  or  membrane  wodd  only  give  rise  to 
one-sided  permeability  provided  the  diameter 
of  the  pore  at  the  constrieted  end  were  com- 
parable with  the  mean  free  path  of  the  pene- 
trating molecnlea.  Were  the  least  diametor 
of  the  praea  leaa  than  the  mean  free  path  of  a 
given  molecule,  then  the  membrane  would  bo 
a  strictly  semipermeable  one  for  this  type  of 
molecule;  were  it,  on  the  contrary,  very  large 
in  eompariaon  widi  1^  mean  fiee  path  of  the 
molecule  concerned,  then  the  membrane  would 
be  freely  penneable  by  the  molecule  in  either 
direction.  Thus  it  is  readily  conceivable  that 
membranes  of  this  type  nrfght  eaddbit  one> 
sid(>d  pomeability  for  certain  sobstanoes  dis- 
solved  in  water,  absolute  permeability  for 
others,  and  aemipermeability  for  yet  other 

Any  reagent  or  condition  afFecting  the  state 

of  aggregation  of  the  fat  globules  would  nec- 
essarily afect  the  diameter  of  the  pores.  In 
general  tiioae  eonditiena  involving  the  fbram- 
tioin  of  large  aggregates  would  increase  tiie 
permeability  of  ti --Tie  by  enlarginp-  the  diam- 
eter of  the  radiating  droplets  and  therefore 
that  of  the  interstitial  spaoea.  Voreom,  ainoe 
the  droplets  are  sospended  in  a  protoplasmio 
gel,  we  may  infer  that  in  all  probability  their 
radial  dispersal  would  be  modifiable  by  alt^a- 
tions  of  the  state  of  aggregation  of  the  proteins 
of  the  cdL  The  relatiomship  of  lipoid  aohip 
bility  and  of  lipoid  solvents  and  of  substances 
which  hare  a  marked  effect  upon  surface  ten- 
sion to  the  permeability  of  cells  thus  find  an 
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jntaOigible  eoqiiUnation.  In, the  light  of  IIm 
investif^ations  of  Clowee^  and  of  Fenn'  upon 
the  iuflueuoe  of  inorganic  ialts  upon  the  atate 
of  aggregation  of  oH  emuhlonn  and  «l  protdna 
in  aolution  it  would  appear  not  att  all  improb- 
able that  the  striking  phenomena  of  salt- 
antagoniam  which  Osterhout  has  ahown  to  de- 
pend npom  the  prcMrvation  <d  minimal  cell- 
permaabflHy,  mn  tfadr  origin  to  antagoniaHs 
alterations  of  the  state  of  agK^egotion  or  dis- 
placements of  the  radial  distribution  of  the 
lipoid  granules  of  the  cell,  resulting,  when 
either  of  the  mntnallj  antagoniafcie  aalta  is 
present  in  excess,  in  enlargement  of  the  inter- 
ftitial  pores.  T.  BRAn^aroaD  BoBBtnov 
UMxvsaaizT  or  Caliyobku 


THB  UTAH  ACADBMT  OP  MIBItCBS 

Tht  tenth  annual  convention  of  the  Utah  Ac.id- 
emj  of  Sciences  was  held  at  Bait  Lake  City,  April 
6  and  7,  UW,  In  flw  Teong  Uonarial  BoIMlBg. 

Four  ftessions  were  holil  Wginning  aa  follows: 
Friday,  April  6,  at  2  fM,  and  again,  at  eight  fjt^ 
Batordaj,  April  7  at  10  AM.  and  tlie  elosiiig  asa* 
aion  at  2  p.m. 

President  Frank  8.  Hazria  oeeupied  the  diair  at 
idl  the  aeariooB. 

Dr.  Geo.  B.  Hill,  Jr.,  o£  the  I'tah  Asricultural 
College,  Dr.  Perry  0.  Buow  utid  Dr.  Newton  Miller, 
of  the  XTniTersity  of  Utah,  and  C.  Artiiur  Smithi,  of 
the  East  High  Behool,  Salt  Lake  Otty,  wm  alastaa 
fellows. 

The  foilowing  were  elected  to  membership:  Dr. 
Oiln  Tagnaa,  V.  XT.,  Pteftsser  Walter  A.  Karr, 

U.  U.,  Dr.  Freilericlt  S.  Pack,  U.  T.,  Dr.  .Tosepb  F. 
Merrill,  U.  U.,  Professor  Elbert  D.  Thomas,  XJ.  U., 
Mr.  James  8.  Godfrey,  XT.  U.,  Mr.  Jehn  W.  Sagden, 
r.  r.,  Dr.  Walter  D.  Bonner,  F.  U.,  Professor 
Hyram  Schneider,  U.  U.,  Professor  Geo.  Ooray, 
U.  TJ^f  Ttotmmu  flhsrwhi  Maesar,  B»  T.  U.,  Proro, 
Clarenee  F.  Eorstian,  Forest  Serriee,  Ogdea,  H.  J. 
FredericI^  U.  A.  C,  Professor  Clarence  J.  Soren- 
sen,  17.  A.  C,  Logan,  Mr.  Sidney  B.  Sperry,  Salt 
Lake  City,  Mr.  L.  A.  ('id  lings,  East  High  School, 
Salt  Lake  City,  Mr.  L.  Moth  Ivoryon,  S:ilt  L:il:e 
City,  Mr.  Jaiuea  W.  Jouea,  Salt  Lake  City  and  Mr. 
Tom  Spalding,  Provo. 

The  following  ata  the  offieers  for  the  aasnSag 
year? 

I  Clowes,  G.  H.  A.,  Journal  of  PhjfHcal  Chemit- 
fry,  20  (1916),  p.  407. 

»Fcnn.,  W.  O.,  Proc.  Nat.  Acad,  of  Mmmm, 
Washington,  2  (1916),  pp.  534  and  S39. 


PreMent—W.  D.  Feal,  Salt  Lake  City. 
Pint  FtM-presfalMil— Dr.  L.  h.  Jhiam,  U. 
Salt  Lake  Oty. 
Seeimd  Vtm-wnMrnO-Dt,  W.  B.  OhioD,  U.  A 

C,  Logan. 

Permanent  Seoretary — A.  O.  Garrett,  East  High 
School,  Salt  Lake  Cl^. 

AatittaHt  Sceretanj — C.  AxttnV  Sadtt*  EM 
High  Schod,  Salt  Lake  a^. 

CoBa0tter»-4)r.  NawtMi  Mmsr,  U.  V.,  fldt  lake 
City;  C.  Arthur  Rmifb,  En.-^-r  Hi^'Vi  Pi'liool,  Salt 
Lake  City,  and  Professor  Carl  Lyring,  B.  Y.  U, 
Prove. 

The  fonoiHag  papm  aad  betnai  mn  pM> 

sented: 

"TIm  Prewu»walt  Charaetoristies  of  Dntm 
Wire  Tungsten  Lamps,"  by  OL  Asttar  bdtt,  BmI 
High  School,  Salt  Lake  City. 

**Tbie  Variation  of  the  Electrie  Condaetinty  of 
Thin  Metal  Filni%"      Dr.  (Mb  VtagBiaB,  17. 
Salt  Lake  City. 

"The  Anastomosing  of  Arteries  and  Veins  in  a 
FamUy  of  Cata,"  hy  Dr.  Hairtoii  MOIar  aad  Mr. 
James  Godfrqr,  V,  IT.  (F^MT  prtaaatad  Ifr. 
Godfrey.)  i 

"FiaftMnaatten  In  MoOen  Seteaee,"  by  Dr.  I 
Newton  Miller. 

"The  World  wHbout  Science"  (presidential  ad>  ' 
drcas),  by  Dr.  Vraak  B.  BM^  17.  A  a 

' ' The  Value  of  Scientific  Beseareh  in  Forestry," 
i  v  Ml.  Oaraaea  V.  SontiaB,  Foiaafe  Omfk^i 
Ug'ieii. 

"Comparative  £s5ay  on  some  Birda  af  Baiajia 
8u<l  North  Amarieay"  hy  h.  Moth  Iwibob,  Salt 

Lake  City. 

"The  Effeetlveaaaa  (tf  Oa  Oorroabm  flabUmala 

Treatment  of  Potatoes,"  by  Mr.  Bert  L.  Riehanls 
and  Dr.  Geo.  B.  Hill,  Jr.,  U.  A.  C.  (Paper  pre- 
Bonted  hy  Dr.  HUL) 

"Fiictors   affecting  the  Planting  of  Tarioaa 
Crops,"  by  Howard  J.  Mawghaa,  U.  A.  C 

"irrasalag  Ttmptmtatm  in  Jmtt  Buds, ' '  by  Dr. 
Frank  L.  West,  U.  A.  C. 

"Sugar  Beet  Syrup  for  Yooag  Pig|»"  hf  Dr. 
W.  E.  Carroll,  U.  A.  C. 

"TlM  Pnami  Sitnatiaa  of  BaUas  in  the  Stita^" 
by  Dr.  L.  L.  Dnines,  U.  U. 

"The  Time  Element  in  Voluntary  Control,"  Ixj 
Dr.  Geo.  8.  Snoddy,  XT.  17. 

"The  Liquid  Sotfur  diozid  Method  of  determine 
ing  Aromatia  Eydroearbon  QXla,"  by  Mr.  Jassg^  ' 
U.  U.  I 

"Tlia  Daatroetiva  DlatUlatioB  of  GOMaite,"  hy 
Mr.  EriekiOB,  U.  XJ.  A.  0.  Garrett, 

Peniion«nt  Secretarji 


Digitized  by  Google 


SCIENCE 


Friday,  Junk  8,  1917 


COXTENTf! 

The  Derivation  of  Orbits,  Theory  cmd  Froo- 
tise:  Pbotbuob  A.  O.  LBusOHiiKE  671 

The  Society  of  Industrial  Engineers ;  Suh- 
commifli'cs  af  the  Cminnl  of  National  De' 
fense;  The  American  Physioloffictd  Sodetff 
md  th0  Wmr   6M 

B6l$9iU$ia  JTMw  md  ITmm   686 

I7«iMrsilf  mA  MimoMimA  2f««$  

IHseussion  and  Correspondence: — 

Thr  rh>isi'<fjraph;/  of  the  T.uirer  Amazon 
Valley  as  Arwiewoe  bearing  on  the  Cored 

Xetf  FniUm:  Jmm  L.  Bioh  

Quotntions 

A  Fioneer  in  Physics   590 

BthitHfo  Seott: — 

Special  Artidci: — 
Factors  in  the  Growth  and  Sterility  of  the 

SegmmtoHum     ymmalodu:  V.  A.  Oma...  501 

Societies  and  AccuJcmics : — 

The  Botanical  Society  of  Washington:  Da. 
H.  h,  Bbami.  Th*  BielogM  Sotkty  of 
ir«Miv«oft.*BB.lI.'W.LTinr,  Au   m 


ItSS.  Intoaded  f  ir  7  .  )i  nii  ■;  jvnd  books,  etc..  Intended  for 
Itrtow  ■booM  b«  Mni  t«  PrateMr  J.  MaKm  Oattotl,  a«nrlw»- 


THE  0£RIV A TI o  N  O  F  O  R BITS*  THSORY 

AND  PRACTISEi 

I^ss  than  twenty-five  years  ago  it  waa 
oomnioniljr  aoeepted  among  astronomen  and 
mathematidaiu  alifca  that  the  orbit  prob- 
lem had  been  solved  both  in  theory  and  in 
prnctisc,  'Without  detailing:  the  well-known 
history  of  tb.e  development  of  orbit  meth- 
ods before  that  time  it  is  sufficient  to 
mind  ymi  that  althongfa  Nawttm,  after  rae> 
eemfnlly  integrating  the  diflforential  equar 
tioma  in  the  problem  of  two  bodies  asd 
verifying  Kfjilor's  laws,  proposed  a  geo- 
metrical method  which  was  frneccsfsfnlly 
applied  by  Halley  particularly  in  deter- 
mining the  orbit  of  the  vdl^known  oomet 
which  bean  hie  name,  the  integrals  deri^ad 
by  Newton  were  not  translated  into  a  thor- 
on?hly  practipnl  method  for  determining 
the  constauts  or  elemeats  from  the  initial 
conditions  furnished  by  observation  until 
1797  wlien  Olben  published  his  CamotiB 
method  of  determining  parabolic  orbits  for 
comets  from  three  observed  positions.  This 
special  method  was  followed  at  the  dawn  of 
the  last  century  by  the  general  method  of 
Gauss  which  permits  of  the  determination 
of  the  elenents  from  three  observatioiis 
without  prerioas  hypothesis  regard  inp:  the 
eccentricity,  a  method  applicahle  equally  to 
comets  and  to  planets.  It  is  to  be  noted 
that  both  Olbers's  and  Gauss's  methods  rest 
on  the  previous  analytical  solution  by  New- 
ton  of  the  eqoationa  of  motien  in  the  two> 

t  Adftran  of  tte  ^ee-preddsnt  sad  efcrimsn  «f 
Swtion  A,  Amaiinn  Association  for  tbe  Adranec* 

ment  of  Science,  read  at  n  joint  meeting  of  Section 
A,  tlie  Amf^*^  Mathematical  Society  and  tbe 
Astmaoadflel  8oflMj«  ea  Tbankj,  De* 
SSiinr^atKewTwk. 
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bo^  problem.  In  fact  th«se  otUI  methods 
may  be  characteriaed  a*  u  vrtluation  of 

the  nnmprical  values  of  the  constants  or 
elements  from  given  positions  on  the  basis 
of  the  integrals  found  by  Newton.  It  might 
be  snppoeed  that  tbe  mem  evftlnation  of  fbft 
numerical  Talneo  ot  the  eodatantt  of  inte- 
gration in  a  given  case  when  the  form  of 
the  integrals  is  known  ought  not  to  involve 
any  considerable  difUcuIties.  But  the  solu- 
tion of  the  unknown  elements  from  the 
given  oqnatioiis  of  eondition  leada  to  vwj 
eomplicated  exprenioiift  whioh  can  be 
solved  only  by  snceessivc  approximations. 
This  unfavorable  condition  arises  from  the 
occurrence  of  series  in  which  the  coeffi- 
dents  depend  upon  tiio  unknown  denMOta 
Until  the  early  ninetieo  of  the  laat  eentnxy 
the  chief  aim  of  astronomers  and  mathe- 
maticians li;ul  been  to  modify  the  tiicthods 
of  Olbers  and  (Jauss  by  transformations 
which  would  increase  the  degree  of  accu- 
raigr  of  the  iint  and  the  eonvergenoe  of 
later  approximationa.  Tht  moat  eneeeaB' 
ijol  orbit  methods  would  then  be  thoae 
which  would  yield  the  elements  with  the 
greatest  degree  of  accuracy  and  with  the 
minimum  of  numerical  work. 

The  obeenrationa  in  general  fanidi  three 
directiona  of  three  hdioeeatrie  pontions  of 
the  body,  each  seen  from  one  of  three  differ- 
ent positions  of  tho  ohsen'er.  The  problem 
of  the  older  methods  is  to  pass  a  plane 
through  the  center  of  the  sun  which  cute 
the  three  dlreetions  in  aneh  a  manner  that 
the  body  moves  ia  aecordBnce  witJi  the  Uw 
of  areas  in  the  conic,  which  is  defined  by 
the  three  intersections  of  the  plane  with 
the  directions,  :\nd  by  the  center  of  the 
sun.  It  is  evident  at  once  that  if  the  three 
directions  are  taken  at  short  intervals  they 
muat  be  given  with  the  utmost  precision  so 
that  the  parameters  of  the  eonie  may  be 
determiDed  with  any  degree  of  accuracy. 

In  gttieral  a  very  large  nnmber  of  planea 


satiafying  the  required  oonditiona  may  be 

drawn  within  the  unaymdable  erroifl  flf 

observation,  so  that  every  preliminary 
orbit  is  more  or  less  indeterminate.  Thus 
while  a  perfect  theory  might  be  available 
for  the  evalnatloa  of  the  dements^  in  pne- 
tise  the  numerical  accuracy  of  the  Oitnt  wiU 
be  liiuited.  This  limitation  of  accuracy  in 
general  increases  with  the  ratio  of  the 
errors  of  observation  to  observed  motion. 
In  addition,  even  with  perfect  observaticms 
distributed  over  a  sniBeimtly  long  hsUio- 
eentric  are,  eases  occur  in  which  the  mathe- 
matical expressions  for  the  solution  of  the 
elements  lead  to  indeterminate  forms.  la 
some  cases  these  indeterminate  forms  are 
inherent  in  the  physical  oonditionB  of  the 
problem.  In  other  eaass  thigr  may  be 
avdded  by  proper  mathematical  devices 
or  by  a  different  mathematical  treatment 
of  the  problem.  One  of  the  best  known 
cases  of  indetenninutcuess  arising  from 
physical  c«mditiona  is  that  in  whidi  the 
orbit  plane  ooinddcs  tvifli  the  edlptte.  In 
this  case  the  position  ot  the  orbit  plane^ 
usually  defined  by  two  elements,  is  ^ven 
at  once,  bnt  sinee  each  of  the  three  ob- 
served directions  furnislies  but  one  inde- 
pendent condition,  namdy  the  longitDde, 
while  four  elements  remain  to  be  found, 
the  problem  becomes  indeterminate  and  re- 
quires a  fourth  obsen'ation  for  its  solution. 
One  oi'  the  best  known  cases  of  the  other 
type  of  indeterminatencas  arising  from  the 
mathematieal  ftomnlation  of  the  oihit 
method  is  the  ■o>eaIled  Auanahmof  all  (e»> 
ceptional  case)  of  Oppolaer  in  Olbenli 
parabolie  method.  When  the  orbit  is  sup- 
posed to  be  parabolic  only  five  elements 
need  to  be  determined  from  the  six  condi- 
tions furnished  by  observation.  The  ob* 
served  direction  ia  nsnally  given  in  lif^t 
sseeosion  and  dedination  and  nay  be  con- 
sidered as  the  intersection  of  two  planci 
which  may  be  introdneed  as  ^ven  con£> 
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tions.  Since  the  choice  of  these  planes  is 
arbitrary,  as  long  as  their  intersection  com- 
oides  with  the  line  of  sight  Olbers  reduces 
fhe  aiuiilMP  of  availaUe  eoaditiona  by  re- 
jeoting  ona  of  ihA  arbitnuy  plauM  for  di« 
middle  place  or  second  observation  and 
adopts  for  the  other  arbitrary  plane  that 
which  corresponds  to  a  great  circle  drawn 
through  the  observed  place  of  the  body  and 
through  the  soil 

Sinoe  the  tliree  distaaoog  of  tibe  faofy  an 
not  famialied  by  observation  they  enter  the 
prohlem  ns  additional  unknowns.  Usually 
the  distances  are  derived  first,  whereupon 
the  solution  of  the  elements  becomes  com- 
pAratnrely  simple.  In  Olfaen'a  method  one 
of  the  fundamental  reUtlODS  for  the  de- 
termination of  the  distances  at  the  first 
and  third  dates  has  the  form  p^=:Mpif 
where  M  is  equal  to  the  product  of  the 
ratio  of  two  trisngular  arees  into  the 
ratio  of  the  trigonometrical  rineo  of  the 
perpendicular  am  ^rawn  from  the  first 
and  third  observed  places,  respectively,  to 
the  great  circle  through  the  sun  and  the 
second  observed  place.  The  ratios  of  the 
triangles  referred  to  form  a  very  important 
oooaideration  in  manj  odnt  methoda.  The 
triangles  are  contained  between  successive 
radii  veetorcs  from  the  sun  to  the  body. 
For  short  ares  or  intervals  these  triangles 
differ  but  little  from  the  corresponding 
eeetora  bounded  by  the  etmie,  and  sinee 
aeeording  to  the  law  of  areaa  the  ieetora 
are  proportional  to  the  intervals,  the  tri- 
anjrles  arn  very  nearly  proportional  to 
the  intiTvals.  The  ratii  s  of  the  triuugles 
may  then  be  developed  in  series  of  which 
the  first  term  ia  identical  with  the  ratio  of 
the  int^alt  and  of  which  the  later  terma 
oontain  the  powera  and  produote  of  the 
intenrala,  the  inverse  powers  of  the  helio- 
centric distaneos  r  and  their  derivatives. 
They  may  be  made  to  depend  on  the  second 
heliocentric  distance  r  and  its  derivatives. 


Since  r  and  its  derivatives  depend  on  the 
elements  in  the  orbit  their  values  in  gen- 
eral can  not  be  known  until  the  first  ap- 
proodaiatifla  liaa  been  acctomplidwd  by 
placing  the  ratioa  of  the  trianglea  eqnal  to 
the  ratio  of  the  intervals.  The  series  repre> 
senting'  the  ratios  of  the  triangles  have 
been  the  subject  of  intensive  study  in  con- 
nection with  the  orbit  methods  resting  on 
tile  integrak  of  Newton.  The  moat  eiiiana> 
tive  atndy  of  the  tme  radii  of  converganee 
of  series  of  this  type  is  due  to  Moulton. 
He  demonstrates  analytically  the  empirical 
conclusions  of  astronomers  that  the  series 
may  lose  their  applicability  for  comets  ob- 
served near  perihelion  at  a  moderate  dis* 
tance  from  the  son,  while  for  minor  planeti 
in  general  they  give  universal  satisfaction. 

In  referring  to  the  indet^rminateness  in 
Olbers 's  method  I  aiu  not  at  this  moment 
concerned  with  any  inaccuracies  that  may 
ariae  from  bia  using  in  the  flxat  approxi- 
mation the  ratios  of  the  intervals  for  the 
ratios  of  trian'jrh's.  Tlio  indct^'riTiituttc- 
ness  I  am  referring  to  ari.ses  from  tlie  fact 
that  when  the  first  and  third  observed  posi- 
tions lie  on  tilie  auxiliary  great  cirele 
tiirongh  the  second  place  and  the  son,  re< 
ferred  to  above  as  being  introduced  by 
Olbers.  then  both  the  perpendiculars  from 
the  first  and  third  places  on  this  great  cirele 
become  zero  and  if  becomes  indeterminate. 
It  becomes  nearly  indeterminate  when  the 
three  observations  lie  approxunately  in  the 
great  circle  through  the  sun,  and  the  degree 
of  indoterrninatenew?  in  such  caues  depends 
upon  the  magnitude  of  the  errors  of  ob- 
servation as  compared  with  the  magnitude 
of  the  perpendicnlars.  It  is  evident  that 
perpendieolaia  of  bnt  a  few  seconds  accn« 
rately  derived  from  precise  observations 
would  still  yield  a  working  first  approxi- 
mation, while  larger  perpendiculars  com- 
parable to  the  errors  of  observation  would 
lead  to  fallacies  or  yield  nothing.  Here 
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we  have  a  sifniificant  contrast  of  the  inter- 
pretatiuijs  with  reference  to  accuracy  ob- 
tBinable  from  theory  and  practise.  Tbeo- 
iietieBl]7  small  perpcndieolaTS  in  Olben's 
method  would  lead  to  indeterminateneMi 
but  in  practise  it  is  not  the  absolule  masmi- 
tude  of  tlie  small  perpendiculars  tliat 
counts  so  much  as  their  uncertainty  due  to 
enoxg  of  dbmrvation.  To  vrtozn  oiee  more 
to  Olben's  method,  when  hie  mAtlwmatieal 
formulation  leads  to  a  practical  indeter- 
minateness  the  dtfBenlty  nia.y  he  removed 
at  once  by  .snbstitutinf]^  for  OHjers's  great 
circle  through  tiic  sccoud  place  and  the 
mm  «  great  circle  perpendieolar  to  it  Thia 
^oiee  of  groat  cirelo  ondently  produces  a 
maximum  value  of  the  perpendiculars 
drawn  to  it  frnin  the  fir>f  and  third  places, 
so  that  the  cfToct  of  the  errors  of  observa- 
tion is  minimized. 

It  most  not  be  sappoaed  that  the  eondip 
tiona  of  indetenninateness  just  referred  to 
were  not  known  to  theoretical  astronomers 
nntil  rppont  times.  Tn  his  classic  "Lehr- 
buch  zur  Bahnbcstimmung,"  the  .second 
edition  of  which  was  published  in  1882,  Op- 
polzer  seta  forth  olearly  and  eoneiaely  the 
aignifleanee  of  errors  of  observation  with 
reference  to  sniall  quantities  wliich  arc 
theoretically  of  a  hi?h  onler  of  sinallness, 
when  the  intervals  or  motion  arc  considered 
qnantitiea  of  the  flrat  ordtf .  ^ly  own  aim 
and  that  of  tboae  aaaoeiated  with  me  at  the 
UniTerBitj  of  California  haa  been  to  treat 
each  ease  on  its  own  merits  from  the  un- 
merieal  point  of  view  and  to  ascertain  at 
the  outset  the  uncertainty  which  must  nec- 
essarily remain  in  the  result.  As  this  on- 
oertaiiitj  oorreqiwndB  to  a  region  of  poa- 
aible  munecieal  reaolta  dnatering  around 
the  pliysical  solution  or  in  ease  of  multiple 
mathematical  solutions  around  these,  all  of 
which  correspotid  to  orliits  that  will  satisfy 
the  observations  within  their  errors,  I  in- 
tiodneed  the  term  range  of  pra<aie€i  lolu- 


tions  in  a  paper  read  at  the  International 
Congress  of  Arts  and  Sciences  at  St.  Louis 
in  September,  1904,  and  have  at  the  same 
time  and  again  later  set  forth  the  nimier^ 
ical  conditicma  piodneing  a  range  of  prae- 
tieal  solutions.  In  the  modifications  of  the 
formulffi,  for  compntins  orldts  so  as  to  se- 
cure  the  greatest  accuracy  with  the  least 
expenditure  of  mmmieal  woik  t^iia  prin- 
eiple  haa  been  eonstantlj  home  in  mind. 
I  emphaaiae  thia  poont  because  this  distinc- 
tion between  practise  and  theory  has  not 
htN.ii  well  understood.  Moultoa,  in  a  very 
exhaustive  memoir  on  the  "Theory  of  De- 
termining Orbits,"  published  in  the  Astro- 
nomical Journal  in  1914^  to  whieh  farther 
reference  will  be  made  later,  also  seema  to 
have  failed  to  reeo<rni5!0  the  si^rnificance  of 
our  work  in  this  regard,  although  it  was 
set  forth  in  dt^tail  in  another  form  in 
Baehhoia*a  "Klinherfaea  Theoretiaehe  Aa- 
tronomie,*'  tiiird  edition,  1912,  triudi 
Moulton  has  reviewed.  In  the  first  example 
pnh1i«hed  in  this  work  I  was  careful  to 
place  a  dot  over  the  last  digit  of  eveiy 
fundamental  qtiantity  that  could  be  relied 
npon. 

To  facilitate  our  further  discussion  it 
mny  he  well  to  Iraee  in  outline  the  fi:i  ^'\- 
niental  principles  of  the  methods  of  Ulbers 
and  Gauss  as  set  forth  by  Oppolzer  in  a 
masterly  manner.  Olbeia'a  and  Oppoker*a 
parabolio  methods  jidd  a  solntion  of  flis 
first  and  third  geoccntrio  diataneea  fnm 
the  eqnntion  fim  ~  ^^^i  +  w  f^^id  the  well- 
known  Euler's  equation  expre.ssinp  the 
intervals  between  the  first  and  third  dates 
In  tenna  of  Che  aoma  of  tibe  radii  voetona 
drawn  from  the  son  to  the  first  and  third 
places  and  the  chord  joining  these  two 
places.  With  Olbers's  choice  of  the  great 
circle  through  the  middle  place  m  becomes 
zero.  In  both  methods  the  ratios  of  the 
triangles  are  replaced  in  the  first  approxi- 
mation bj  tilO  ratioa  of  the  intarvalaL  Bvea 
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then  the  solution  is  accomplished  only  by 
fueoMuve  appradmatioitt  or  triak  in  the 

course  of  which,  however,  higher  terma  of 
the  series  in  the  ratios  of  the  triangle-^  may 
be  taken  into  account.  It  is  customary  to 
assume  as  a  first  approximation  that  the 
mm  of  tiia  fixst  and  tiiiid  ndli  Teetorea  la 
aqpial  to  2  aatxoiioiiiieal  iHiita;  Oonvatganee 
of  the  approximations  )  is  been  facilitated 
by  Oppolzer  by  differential  relations  whifh 
^ive  the  correction  to  be  ai)plic(l  to  the 
initial  value  of  ri-f-  rm  so  that  it  may  agree 
inth  tha  value  deiiTed  at  the  end  of  tlie 
triaL  In  the  eonzaa  of  ordinaxy  triala 
without  the  use  of  differential  relations  the 
final  values  of  the  distances  of  one  trial 
form  the  initial  values  in  the  next  trial. 
In  the  method  of  differential  corrections 
aaeb  eorreetiooa  to  the  initial  valiie  of  one 
trial  are  derived  differentially  from  the 
differences  between  the  initial  and  final 
values  in  the  same  trial  as  will  produce  an 
agreenieut  of  the  initial  and  final  values  in 
the  next  trial  The  number  of  approxima- 
tions zeqnired  by  the  ordinary  tiriala  ia  in 
general  far  in  excels  of  that  required  hj 
the  method  of  differeulial  correction. 

Gauss's  method  as  formulated  by  Op- 
polzer may  be  started  from  the  equation 
A3;-{-By-\-Cz=0,  whi^  eiipreasea  tint 
the  body  movea  in  a  plane  throagh  the  eon, 

y,  z  being:  t)ie  heliocentrie  rectangular 
coordinates  referred  to  the  sun.  When  this 
equation  i.s  written  out  for  each  of  the  three 
places  and  when  the  eliminant  of  the  three 
eqoationa  ia  written  down  in  tiie  lonn  of  a 
detenednantthia  determinant  may  be  devet 
oped  either  in  terma  of  oo-factors  of  the  9, 
or  the  y,  or  the  ?.  For  inatanee^  in  ee* 
factors  of  x  we  have 

+  XmiVifn  -  Vatt)  =0. 

The  coefficients  of  x  here  represent  the  pro- 
jeetiona  of  doable  flie  triangalar  areaa 
[r«  ti]  npon  the  ye  plane.   Bly  dividing 


out  by  one  of  these  areaa  the  two  resulting 
eoeflleienia  repreaent  the  ratioa  of  the  pro- 
jected trienglea  and  ainee  the  trianglea  are 

projected  on  the  same  plane  these  ratios 
are  the  same  as  the  ratios  of  the  triangles 
themselves.  As  stated  before,  instead  of 
developing  the  determinant  by  co-factors  of 
X  it  may  alao  be  devdoped  by  eo>fietora  of 
y  and  z.  We  thereby  obtain  the  same  eqna- 
tion  written  in  two  additional  forms. 
Every  equation  is  identically  equal  to  zero, 
if  the  tenns  are  multiplied  out  But  if  we 
ean  aMome  the  nomerteal  valnea  of  the 
rataoB  of  the  trianglea  to  be  known  from 
otiier  soareea  and  if  we  express  in  each  of 
thr  'hree  equations  the  heliocentric  ni-ctan- 
gular  coordinates  in  terms  of  the  geocentric 
polar  coordinate  and  of  the  solar  co- 
ordinatee  eo  that,  fbr  inatanoe, 


(m  oOB^  oot  ai-XO  — (pn  MS  Mhi  COS  lB—<Za) 


then  we  arrive  at  three  equations  with  the 
geocentric  diataneea  aa  unknown  qaantitiea. 
Now  it  the  ratioa  of  the  trianglea  eonld  be 
known  at  the  outset,  it  ia  evident  that  the 
geocentric  distances  enn  be  obtained  by  the 
solution  of  these  three  equations.  The 
first  approximation,  depending  upon  the 
degree  of  aoeorai^  witti  which  tiie  mtiOB  cf 
the  trianglea  are  introdneed,  ia  generally 
referred  to  aa  the  fiiet  hyiKithesis  and  the 
accuraey  of  the  pfeoeentrie  distances  and 
therefore  of  the  whole  solution  which  de- 
pends upon  them  is  referred  to  as  being  of 
the  aero,  first,  or  higher  order  with  refer- 
ence to  tiie  intervals  or  motions.  Theehoiee 
of  equal  intervals  always  increases  the 
accuracy  by  one  order.  Simple  as  this 
process  seerns  in  theory,  it  becomes  very 
complicated  in  practise,  because  in  general 
a  flnt  approximation  ean  not  be  obtained 
by  merely  osing  the  ratioa  of  the  intervab 
aa  nnmerioal  eagproeeiona  for  the  ratioa  of 
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at  the  outset  ona  or  mam  of  the  tenns  in- 
volving the  inverse  powers  of  the  lielio- 
eeiitric  distance  r  and  its  derivatives*,  and 
these  can  not  be  known  until  the  geocentric 
4»taiiMt  hsT«  bMn  oMnod,  r  bdiiff  do- 
lived  froni  fhe  triangle  whidi  Itaa  at  its 
vertiefla  the  observer,  the  ann,  and  tha  body. 
Thp  angle  at  the  observer  5«?  known  by  ob- 
servation, the  distance  of  the  sun  from  the 
earth  is  known,  and  p  being  assumed,  r 
m*y  ha  found.  But  ainee  ndtber  r  nor  f 
ia  known  at  the  ontMfe,  tiia  eolntioii  mnet 
be  accompliahed  by  trial  and  error.  Here, 
as  before,  the  method  of  differentially  cor- 
recting the  tirst  api)roxiniation  on  the  basis 
o£  the  diilareuce  between  initial  and  final 
valuea  in  a  trial  ie  rety  alfeetive.  Tbna 
the  flxat  bypotheida  invdrea  a  earies  of 
trials  for  the  solution  of  r  and  p,  and  It  h 
aoenrate  to  zero,  first,  or  seeond  order,  and 
80  forth,  according  to  the  number  of  terms 
in  the  ratios  of  the  triangles  introduced  in 
the  flnfe  aet  of  triala  f6r  the  dietanoea, 
wbiob  trials  become,  of  oonm,  the  mora 
complicated,  the  more  terms  are  introdneed. 
A  practical  limit  is  thus  set  at  once.  The 
second  hypothetiis  depends  upon  the  com- 
putation of  the  remaining  terms  of  the 
aeries  in  the  ratios  of  the  triangUa  on  the 
baria  of  Talues  derived  from  the  first 
bTpothe^iis.  Wliile  these  values  may  be 
sufficient  for  the  higher  terms  the  lower 
terms  taken  into  account  in  the  first  hypoth- 
esis still  remain  inaccurate  sinoe  they  do 
not  oootain  the  final  numenoal  values  of 
the  unknowna.  Thia  ia  important  beeauaa 
it  involves  successive  resubstitntion  of  the 
improved  values  in  all  terms  of  the  series. 
We  shall  see  later  that  these  complicated 
muupulatious  have  recently  been  resnoved 
by  Gbarliw  by  completing  a  purely  analyt> 
iaal  solution  proposed  by  Lagrange.  Lt 
pandng  from  ona  hypothesis  to  the  next  it 
ia  neeemary,  aa  previously  stated,  to  ealeu* 


lata  the  remaining  terma  of  the  aeries  lepra* 
senting  the  ratioa  of  triangles.  Oppdaer 

ingeniously  computes  the  whole  remainder 
in  a  closed  form,  but  in  determining  the 
numerical  value  of  the  closed  remainder 
jBOst  pofonn  saeoesBi^  approximatiou^ 
aa  I  aay,  merely  to  get  remainder. 
These  qiproximatloris  involve  the  cotnpli' 
cated  expression  of  the  ratio  of  a  .sector  of 
a  conic  to  the  corresponding  triangle. 
Thus  we  see  that  in  Oppoker's  formula- 
tion, whieh  is  the  moat  aeeoraile  yet  pro- 
posed, it  is  neeessary  fini;  to  nndertaha 
several  hypotheses;  aseondly:  within  each 
hypothesis  to  perform  a  number  of  trials 
for  the  distances;  and,  thirdly:  in  passing 
from  one  hypothesis  to  tile  next  to  perform 
approximationa  involving  flie  ratio  of  aeetor 
to  triangle.  The  application  of  the  method 
of  differential  correction,  so  suoeessfolly 
applied  in  the  trials  for  the  distances,  in 
j)lace  of  these  several  cycles  will  take  up 
in  one  operation  all  of  these  cycles  of  ap- 
proodmation  aa  will  be  referred  to  later. 

It  is  not  neoessary  to  go  into  the  various 
and  numerous  devices  which  have  been  pro- 
posed during  the  pa.st  century  to  facilitate 
the  various  cycles  of  approximation  re- 
ferred to.  Be  it  suflSdent  to  say  that  the 
highest  degree  of  aoeuraey  haa  been  ob- 
tained in  this  country  by  Oibbs  in  his  veetor 
method,  which  in  the  first  hypothesis  takes 
account  of  terms  of  the  fourth  order  in  the 
ratios  of  the  triangles.  But  although  this 
method  is  the  most  accurate  of  all  the  9> 
eaOed  methoda  in  the  first  hypothesia  it  on- 
fortonately  requires  too  large  an  amount  of 
numerical  work  in  the  first  approximation 
and  does  not  readily  lend  itself  for  applica- 
tion to  a  second  hypothesis.  It  has,  there- 
fore, failed  to  come  into  universal  use. 

I  have  already  referred  to  the  metiiodi 
hitherto  deoeribed  aa  "the  older  method" 
They  have  been  set  down  in  various  onel- 
lent  fomnlationai  partienlariy  by  Klinker* 
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tamt  hr  'WitMn  in  fbii  «oiiBt^r>  ^  Op- 
poller,  by  Bnchholz,  hy  Tiaierand,  and 

others,  and  are  in  use  to  the  pr«?ent  day  in 
accordance  with  the  various  fomulatioDS, 
but  unfortunately  without  being  duly  ap* 
piwiftted  in  aU  eum  oompatem  with 
leferened  to  their  mmieiieal  o^ificance, 
that  is,  with  reference  to  the  validity  of  the 
results  which  they  produce  as  conditioned 
by  partial  iudeteriuiuateness  or  range  of 
practical  solutions.  Furthermore,  to  cite 
from  my  paper  en  ^'Prdiminaiy  Btatiitace 
on  the  Boeentrioitiw  of  Comet  Oitnto": 

Ever  since  the  first  pomputfition  of  a  comet  orbit 
was  madOi  it  lias  been  eustomarj  to  deriTe  a  pua* 
bola  H  a  tet  approximation,  and  to  tttoapt  a 
ttiore  general  Bolution  only  if  the  deriations  of  the 
observed  poutiiHis  from  tb*  mmt  probable  para- 
Ma  were  in  ezeiai  of  tiia  itrdMbto  man  of  ob* 
■erration.  This  exutom  has  become  so  thoroughly 
fixed  in  astronomj  that  evm  now  It  would  be  con- 
sidered absolutely  unwarranted  to  suspect  a  eomet 
of  moving  in  an  ellipse  if  by  a  little  stnlsUqg  of 
the  probable  limits  of  observational  error  a  para- 
bola could  be  found  to  represent  the  observed  pod- 
tloaa.  ▲  pmjadiee  has  always  existod  and  exists 
now  in  favor  of  the  parabola  for  comets.  This 
prejudice  is  largely  due  to  the  many  published 
pMwboUe  OMNt  ortilta.  A  forthor  Maaoa  Um  ta 
the  fact  that  fho  first  peonictrical  and  analytical 
BOthoda  for  solving  a  comet  orbit  were  parabolic 
The  sohitien  of  aa  eUiptSe  orUt  was  originally  poa- 
siblc  only  in  cases  like  Halley's  comet,  in  which 
more  than  one  appearance  had  been  observed  so 
HhMt  OM  of  tbo  onknowM,  tto  period,  Itaeam 

The  procedures  in  the  older  methods  for 
the  derivation  of  a  parabolic  and  the  deriva- 
tion of  a  general  solution  are  so  different 
that  when  it  m  recognized  that  a  parabolio 
oxMt  or  eonditiooed  Mlntion  is  not  poeiiblBb 
a  fact  which  does  not  reveal  itwlf  until 
after  many  fruitless  attempts  at  a  parabolic 
solution  have  been  made,  it  is  necessary  to 
discard  most  of  the  previous  numerical 
work  and  to  start  anew  with  the  formalsB 
tot  a  general  aolntion.  An  illnttration  <d 
the  labor  involved  in  this  antiquated  proc- 
en  li  fniniahod  by  the  pobliahed  mk  of 


677 

one  of  ^  laadtng  Bmopean  aatronomert  on 

the  preliminary  orbit  of  comet  1892  II. 
(Holmes).  Three  observations  at  equal 
intervals  of  four  days  were  available  in  this 
case.  The  computer  attempted  a  parabola 
and,  finding  that  he  eoold  do  nothing  with 
the  ratios  of  tiie  triangles  in  impronng  his 
orbit,  finally  resorted  to  an  arbitrary  varia* 
tion  of  M  referred  to  in  Olbers's  method  as 
the  ratio  of  the  third  to  the  Orst  geocentric 
distance,  thus  producing  four  different 
parabolio  orbits  with  ephemerides  from 
whidl  to  choose,  none  of  which  admittedly 
represented  the  t.'iveii  observations.  Only 
later  and  still  ^'rea;<:-r  diserepaneies  between 
f)l)servation  and  the  predicted  path  lead  the 
computer  to  reeume  the  eompatation  with- 
out  hypothesis  regarding  the  eeeentrioity. 
In  due  course  of  time  this  K'  Hcral  solution 
yielded  a  short  period  ellijise.  Here  is  a 
bit  of  practise  still  in  use  among  many 
computers  which,  if  applied  in  the  business 
world,  woold  involve  an  enormons  eoet  of 
(^wration.  ]£r.  Shane,  one  of  my  stadents, 
applied  my  formnlation  of  the  Laplacean 
method  to  this  ease  and  obtained  the  tme 
ellipse  in  the  first  approximation  or  by  a 
direct  solution  without  difficulty  in  a  few 
hoiirs> 

Nor  is  it  always  sale  to  aesonia  the  na- 
tare  of  the  object  and  the  ehazacter  of  itii 

orbit  from  its  appearance.  Thus  some 
comets  are  o£  a  star-like  appearance  when 
discovered  and  can  not  be  distinguished 
from  asteroids,  and  to  prejudice  flie  ehar* 
aeter  of  the  orbit  at  the  oatset  nay  lead  to 
vnneoeesary  complications.  It  is  not  im- 
probable that  some  of  the  short  periodic 
orbits  published  for  supposed  minor  planets 
which  have  become  lost  are  really  very 
eccentric  orbits  of  comets  which  would  ac> 
ooont  for  their  f aSUag  to  be  reobserved  in 
their  predicted  plaoes.  Jnst  how  many  of 
the  published  orbits  of  the  hundreds  of 
planeta  and  comets  axe  entirely  reliable  ia 
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diflidtilt  to  My  until  a  thonmi^  wmnimir 

tion  shall  have  been  made  of  the  range  of 
practical  i?olution  for  encli  case.  "Whon  a 
plauet  or  comet  lias  beeu  observed  fur  a  con- 
siderable length  of  time,  or  on  several  re- 
tuRHi  the  elementB  mqnire  no  further  ex* 
Mniim.tiqin  if  they  have  been  propMrljr  eor- 
rected  on  the,  biisis  of  the  observational 
material.  lint  the  cnmet  and  planet  lists 
are  full  of  orbits  based  upon  comparatively 
short  arcs  and  the  lists  contain  little  indi- 
cation  of  the  degree  of  aocnnu^  in  eaeh 
case. 

Sometimes  when  physical  and  matheraat- 
Tcal  indetenninateness  does  not  prevail  the 
range  of  solution  with  precise  observations 
is  quite  limited  even  for  a  Texy  short  are, 
and  the  resolting  orbH  is  f  siEly  aeeorate. 
In  other  cases  conditions  may  be  saofa 
that  even  for  a  comparatively  longr  arc  the 
orbit  is  inadequate  to  secure  rediscovery 
at  a  later  return.  Comet  e  1913  Neujmin 
was  of  a  star-like  appwance  and  admitted 
of  a  high  degree  of  aceimMsy  in  the  ob- 
served positions.  The  first  three  observa- 
tions at  one-day  intervals  admitted  of  the 
determination  of  a  periodic  orbit  agreeing 
closely  with  a  more  accurate  orbit  deter- 
mined from  a  SS-day  are.  On  the  other 
hand,  orbits  of  planet  (702)  discovered  id 
1910  based  on  arcs  of  several  months  show 
a  wide  rnnfro  of  practi'-al  solution  amount- 
ing to  about  four  degrees  in  the  eccen- 
tricity. 

An  accurate  knowledge  of  the  eccentric- 
ities of  comet  orbits  is  of  importance  in 

determining  the  origin  of  comets.  On  theo- 
retical grounds  it  lia.s  lont;  been  recofniizfid 
that  parabolic  orbits  are  practically  impos- 
sible if  comets  came  from  without  the  solar 
system,  formeriy  a  favorite  theory  of 
sstnmomers.  The  majoritr  of  orbits  should 
be  elliptic  if  comets  have  their  ori^n  wiUlin 
the  solar  system.  A  rare  parabola  and  some 
hyperbolas  mighty  of  coarse,  be  accounted 


for  tiirongh  the  potnxhatiras  of  the  msjcr 

planets  on  an  original  ellipse.  But  if 
comets  came  from  without  they  should  be 
predominatingly  hyperbolic.  Now  the  pub- 
lished comet  lists  show  that  about  three 
foozths  of  all  comet  orbits  have  been  foond 
to  be  parabolie.  A  stady  of  the  published 
eccentricities  of  comet  orbits  on  the  basis  of 
the  aecnracy  with  which,  and  the  length  of 
time  during  which  they  were  observed  has 
shown  eondnsively  that  aU  comet  orbits  are 
dliptio  if  observed  with  soflleiait  aeeocaoy 
and  for  a  soflBdent  length  of  time.  This 
conelu5?ion  was  received  with  doubt  when  I 
first  announced  it  in  1907  on  the  basis  of  a 
study  of  the  eccentricities  of  comet  orbits. 
That  three  f onrUts  of  the  ctmiet  orbits  sze 
parabolie  is  due  to  the  &ct  that  ooaut 
orbits  in  general  have  a  high  eccentrioily 
and  that  the  parabola  lies  within  the  range 
of  possible  solutioius.  Since  the  lower  limit 
of  the  eooentrioity  has  never  been  sou£^t 
the  <»bits  have  simply  been  set  down  as 
parabolie  and  much  eonftmion  has  been 
created  with  reference  to  the  determination 
of  the  origin  of  comets.  A  few  well- leter- 
mined  hyperbola.s  do  exist,  hut  StroeuiL'^r  ri 
has  shown  that  th(sse  are  accounted  fur  by 
pertozbatioos  of  the  original  ellipses  on 
the  part  of  the  major  planets.  The  high 
eccentricity  found  for  comet  orbits  lies  in 
the  nature  of  thinpt.  Long-period  comets 
can  not  come  within  the  range  of  visibility 
from  the  earth  unless  their  orbits  are  highly 
eccentric  The  others  most  remain  invis> 
ible.  It  la  only  within  recent  years  that 
the  old  idea  that  comets  are  visitors  from 
without  the  solar  system  has  be^n  aban- 
doned. Reference  to  the  existing  confusion 
in  regard  to  the  origin  of  comets  is  made 
hwe  only  beeanse  it  is  dear  that  if  ta  liie 
past  astronomers  had  worind  by  methods 
which  readily  enable  the  computer  to  sseer> 
tain  the  range  of  possible  solutions,  partic 
ularly  the  lower  limit,  three  foortba  of  all 
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comet  orbits  would  not  have  been  set  down 
as  being  parabolic  and  much  anal^^ical 
work  with  reference  to  the  origin  of  comets 
would  have  been  avoided.  Yet  there  is  a 
praetioal  adTimtage  in  adopting  a  prelmo 
inary  parabolic  solution  for  a  oomet  irhm 
the  range  of  solutions  is  very  Inrg'^  nnd 
when  this  range  includes  the  parabola. 
For  since  the  majority  of  comet  orbits  have 
hi^  aeoaiLtrteitiea  ^  adoption  of  a  pra- 
liminaiT  ahort-period  oibit  woold  later  in- 
toIto  a  more  radical  oorreetiCRi  tiian  the 
adoption  of  a  preliminarv-  parabola.  Of 
coarse  within  the  physical  indeterminatc- 
ness  or  the  practical  range  of  solutions  any 
and  aH  of  the  oriiita  aatiafying  the  oliaenra- 
tiona  wifbin  their  emna  are  equally  jiuti- 
ficd.  hut  emmto  this  day  it  is  a  reflection  on 
the  astronomer  if  the  period  or  eccentricity 
of  his  preliminary-  orbit  must  be  increased 
to  satisfy  later  observations,  while  it  is 
quite  the  proper  thing  to  publish  a  parar 
bols  and  later  to  find  the  orbit  ahort  pe- 
riod even  if  such  short  period  and  ecfcn- 
tricity  could  have  been  derived  at  the  out- 
set. Thus  in  the  case  of  comet  Neujmin 
referred  to  above  parabolic  orbits  were  atill 
insisted  upon,  while  the  eomet  oloedy  fol- 
lowed our  short-period  orbit  from  a  two- 
day  arc.  It  has  been  my  frequent  experi- 
encfi  that  elliptic  orbits  with  a  fair  degree 
o£  accuracy  eould  be  determined  from  the 
first  three  observations,  while  other  com- 
puters eimtinned  to  prodnoe  parabolas 
whieh  eould  be  shown  not  to  lie  within  the 
range  of  solution  and  resulted  from  the 
use  of  approxrTnate  methods. 

In  anticipatiou  of  stating  the  many  ad- 
vantages introduced  by  the  modernization 
of  tiie  method  originally  propoaed  by  La* 
place  I  have  already  dwelt  on  three  im< 
portant  considerations,  namely,  fiiati  on  the 
fomplications  involved  in  the  siieeessive 
hypntlieses  and  approximatiouii  of  the  older 
methods;  secondly,  on  the  waste  of  time 


in  applying  different  formulas  for  a  condi- 
tioned and  a  general  solution  so  that  with 
the  abandonment  of  a  parabola  it  is  neces- 
sary to  make  a  new  start;  and  thirdly,  on 
the  signifioanee  of  the  range  of  aobitioai  aa 
derived  fkom  partial  indetMninatenaaa  de- 
pending upon  the  {shortness  of  the  arc  and 
upon  tlie  effect  of  error  of  observation  on 
small  significant  coefficients.  My  own  at- 
tention w«a  directed  to  Laplace's  method  by 
a  memoir  of  Haraer.  Laplaee's  method  ap- 
peared ia  1780  in  a  memoir  and  later  in  bia 
Mt'canique  Celeste.  Prior  to  him,  in  1771 
Lambert  had  produced  his  famous  theorem 
baited  on  geometrical  considerations.  Later, 
in  1778  Lagrange  showed  that  Lambert's 
equation  leads  to  an  eqaation  of  the  seventh 
degree  the  fundamental  equation  of  the 
orbit  problMU  which  also  occurs  in  the  older 
methods  and  which  Charlier  proposes  to 
designate  as  Lagrange's  equation.  Laplace 
and  Lagrange  mutual)^  inspired  each  otiier 
to  farther  important  developments  of  the 
nrbit  problem.  Laplace  starts  with  the 
three  differential  equations  of  motion  of  the 
second  order  for  the  two-liody  proljlcui 
under  the  Newtonian  law  of  attraction  as 
applied  to  the  motion  of  a  material  point 
{fbB  object)  about  the  soil  He  then  ex- 
presses the  heliocentric  rectangular  co- 
ordinates of  the  object  in  terms  of  its  pea- 
centric  coordinates  and  the  heliocentric 
coordinates  of  the  earth.  The  rectangular 
eoordinates  are  then  replaced  in  terms  of 
polar  coordinates,  and  thereby  three  equa^ 
tiona  are  derived  whieh  give  the  geocentric 
distance  p,  it'^  vclocitr  p',  nnd  its  accelera- 
tion P"  at  the  e|>och  iu  terms  of  the  ob- 
served coordinates  (for  which  we  may 
choose  a  and  <,  their  velocities  (a' 
and  their  aecetOTaticn  ioif\  9^'),  and  also 
in  tenng  of  the  unknown  helioeentric  dis- 
tance r  of  the  object  and  known  qnantifie>:, 
dcpejiding  upon  the  motion  of  the  earth 
about  the  sun. 
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If,  flterefore,  for  the  present,  we  aasiune 
the  coordinat'^s  'ir.  S.  their  vploeitiee  a',  8*, 
and  their  accelerati'jns  :r',  6"  to  be  known, 
we  have  three  iundameutal  equations  for 
the  Mltitioii  of  the  foot  ii]ikii0ini8  p,  />',  p", 
and  r.  The  fmuth  equation  k  derived 
fmii  flie  triangle  sun-esrth-object,  and  in- 
volves p,  r,  and  kiiowTi  qnantities.  By 
elimination  the  problem  reduces  to  Lar 
granges  equation  of  tlxe  seventh  degree 
with  not  m<xte  than  two  poadtave  real  rooti, 
idiidi  may  be  interpolated  to  lix  decimals 
from  a  table  which  I  have  prepared  for  this 
purpose,  so  that  the  solution  may  be  ac- 
complished without  the  hitherto  necessary 
laborious  numerical  approximations. 

The  direet  aolotkm  whieh  has  jut  been 
outlined  corresponds  to  the  so-called  flrst 
hypothesis  of  other  methods.  It  is  c%'ident 
that  the  accuracy  of  Laplace's  direct  solu- 
tion depends  upon  the  accuracy  of  the 
fundamental  observatumal  data  for  whioh 
m  have  ehoaen  a,  9,  a*,  8",  a",  V*,  U  the 
Opooh  is  chosen  to  coincide  irith  the  date  of 
one  of  the  oKservations,  then  a,  8  are  fired 
numbers,  and  the  accuracy  of  the  Laplaeean 
eolation  depends  upon  the  accuracy  of  the 
adopted  YBhiea  of  their  velocities  and  accel- 
erations or,  which  if  an  eqnivalent  atate- 
ment,  upon  the  accuracy  of  their  first  and 
eecond  differential  cocfRcIonts.  In  prae- 
tically  all  other  methods  the  accuracy  of 
the  solution  depends  upon  the  aceuraey  of 
the  adopted  valnes  of  the  ratioa  of  Ihe  tri- 
anises.  ITnfortniiately  the  meUiod  of  Itn- 
place  has  been  prejudiced  by  Lagrange 
until  recent  times  through  a  letter  ad- 
dressed to  Ln place,  in  whieh  he  says 
that  while  aualytically  Laplace's  method 
constitutes  the  simplest  adiitioii  of  the 
problem,  in  praetiee  it  doee  not  afford 
corresponding  advantages  heeatue  the  dif- 
ferential coefficieota  eonld  not  be  deter- 
mined with  the  ne?es<?ary  accuracy.  This 
far-reaching  statement  Lagrange  intended 


as  a  mere  opinion  which  he  propoeed 

to  verify  later  by  mathematical  demonstra- 
tion It  is  a  remarkable  fact  that  La- 
grange's opinion,  although  never  verified 
by  Uuidf,  haa  been  the  diief  eanie  of  re- 
tardmg  the  farther  devekinnent  of  llw 
Laplacean  method  until  recent  timea. 

Nevertheless,  several  attempts  at  giving 
it  a  practical  formulation  have  been  made 
during  the  lust  century,  but  with  iudi^erent 

mneem.  "With  reference  to  the  diarepnte 
which  Laplaoe's  method  and  all  fonnola- 

tions  based  upon  the  same  have  been  held 
until  recent  times  and  for  a  statement  of 
its  actual  merits  I  may  refer  you  to  my  ad- 
dress delivered  before  the  International 
CongreiB  of  Mathematieiana  in  Angoat, 
1912.  Laplace's  method  leads  to  the  nnal 
equation  of  the  seventh  decree,  which,  as 
stated  above,  we  sliall  refer  to  as  La-grange's 
equation.  The  roots  of  this  equation  have 
been  frequently  atadied  by  Cauchy,  Mrs. 
Yoong  (Qraoe  Ghiaholm),  Oppobwr,  and 
othen.  In  reeoit  timea  a  daaeie  etndy  of 
the  equation  I'hs  been  published  by 
Charlier,  who  not  only  clarifies  the  exist- 
ing conditions  which  will  lead  to  a  mul- 
tiple aolntion,  bat  ezhibita  (lieae  eondi- 
tiona  geometricallj  by  dividing  sptm  into 
four  regiona  symmetrical  with  reference  to 
the  line  joininpf  the  earth  and  sun  as  cen- 
tral axis,  and  showing  that  two  solutions 
exist  when  the  body  is  iu  two  of  these 
regions,  and  one  aolution  when  the  body 
ia  in  the  other  twow  In  certain  eaaea  it 
is  not  possible  to  distinguish  the  mathe- 
matical from  the  physical  solutions,  so 
that  either  a  fourth  observation  must  be 
employed  in  the  original  solution  or  the 
mathematical  solution  must  be  eliminated 
on  the  baaia  of  difference  between  theozy 
and  later  obaervation. 

Myownfonniilationsof  Laplace's  method 
need  be  referred  to  but  briefly.  The  re- 
sults are  chieHy  that  the  whole  process  has 
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been  extremely  simplified.  A  conditioned 
aolntioii  may  1m  mad*  on  pewkieaUsr  the 
Mine  plan  as  a  geoMcal  lolatiaiL  Gritefia 

have  been  introduced  to  distinguish  be- 
tween the  feaKibility  of  solution  with  or 
without  assumption  regarding  the  eccen< 
tricity.  Provision  has  been  made  for  pass- 
ing from  one  dm  of  orbit  to  oaotlier  in 
eoone  of  the  eompntatioiL  without  re- 
peating: the  solution.  Numerieal  criteria 
have  been  set  up  to  distinguish  the  phys- 
ical from  the  mathematical  solutions  in  the 
case  of  three  roots  which  may  oooor  in  the 
paraboiie  method.  A  method  has  been  pro- 
vided for  completely  eliminating  the  para- 
lax,  as  has  been  done  in  the  ease  of  Planet 
MT  hy  Dr.  E.  S.  Haynes,  since  in  this  case 
the  possibility  of  a  solutioix  rested  on  such 
diniination.  The  variooa  approximatianfl 
for  the  aolntion  of  diftaneee  ie  avoidad.  In 
a  general  solution  the  dietaneea  are  taken 
from  a  table.  The  accuracy  attainable  in 
each  ease  ean  be  aseertaincd  in  advonee 
and  the  range  of  solution  definitely  deter- 
mined. Seriee  ei»rreeponding  to  the  ratioe 
of  the  tsianglee,  whieh  do  not  enter,  how- 
ever, in  the  original  solntion  but  only  later 
after  the  distancf«?  hnve  boen  determined, 
have  been  replaced  by  closed  expressions 
which  avoid  slow  convergence  or  divergence 
in  oooe  of  eomet  oiUti  oboerved  near  peri- 
helion and  at  a  moderate  distance  frooi  the 
sun.  The  whole  cycle  of  hypotheses  and 
approximatinns  of  the  older  methods  and 
ail  initial  inaccuracies  arc  taken  up  by  a 
method  of  differential  correction.  In  the 
ease  of  hij^y  dietnrbed  eatellitee,  each  as 
the  ninth  eateUite  of  Jupiter,  the  orbit  eola- 
tion has  been  made  possible  txy  extending 
the  fomuibi  so  as  to  take  aeconnt  of  the 
perturbations  in  the  first  approximation. 
Closed  expressiou^i  in  the  differential  cor- 
rection of  an  orbit  now  make  it  possible  to 
apply  the  method  to  any  and  all  eonditione, 
partienlarij  to  area  of  anj  length. 


It  is  not  possible  to  dwell  further  on 
these  adTsntages,  yet  refleMnee  maj  be 
made  to  some  important  leaolta  whieh 

make  unnecessary  extensive  inv^gations 
hitherto  in  me.  In  the  case  of  comet 
1910a,  which  was  discovered  near  peri- 
helion and  at  a  moderate  distance  from  the 
son,  a  Tariety  of  preliminaiy  orbits  were 
derived  by  various  computers.  Through 
the  work  of  Ojtpolzer,  Cliarlier,  and  myself, 
it  was  already  known  tliat  cases  of  three 
mathematical  solutions  might  be  possible. 
TseheRQT  classified  all  the  different  pre- 
luninaty  orliits  that  had  been  derired  for 
this  eomet  and  showed  that  clearly  tbtiy 
represented  throe  groups,  each  g:roup  repre- 
senting a  range  of  solution  clustering  about 
a  mathematical  solution.  Each  computer 
had  prodoeed  a  peifeetly  legitimate  oibit 
within  the  eRon  of  obserration,  none  reeog* 
nizing  that  his  orUt  was  one  belonging  to 
one  of  the  three  ranges,  or  that  multiole 
solutions  existed.  In  my  short  metiiods 
simple  criteria  are  given  for  determining 
the  earistenee  of  three  mathematical  solu- 
tions of  the  equation  of  the  sixth  degNo  fin* 
a  parabola.  As  soon  as  observations  be- 
came available  the  method  was  applied  by 
Miss  Levy  and  three  distinct  values  of  the 
geocentric  distance  at  the  middle  date  and 
the  rsnge  of  eadi  were  obtained.  Asimpls 
oonslderation  leads  to  the  elimination  of 
the  two  fictitious  parabolic  solutions,  as 
there  can  be  at  most  two  general  solutions, 
also  either  one  or  three  parabolic  solu- 
tions, and  as  only  one  parabolic  solution  can 
agree  with  a  general  sointion.  Bf  this 
proeees  the  phydesl  solntiott  wos  at  onoe 
determined.  The  two  general  solutions 
eorrespondin*^  to  the  problem  are  readily 
taken  from  t!ie  table  si>  tli.it  all  five  roots, 
two  general  and  three  parabolic,  are  avail- 
able simoltaneonsly  and  witii  little  eflEort 
Therefore,  there  really  exists  no  reason 
why  hereafter  a  oompnter  should  e?er  be 
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mkled  to  desire  a  panbola  corresponding^ 

to  a  solution  other  than  the  physical  solu- 
tion, liy  the  method  of  the  greatest  com- 
mon divisor  Picard  has  reduced  the  equa- 
tlonB  for  genettl  end  pareboUe  orbiti  to  a 
linear  equaticm  giving  the  only  poaBlble 
parabolic  solution. 

The   other   point   on   wliich   I  deadre 
to  dwell  is  that  of  the  identification  of 
newly  diaoovered  planets  or  cometa  with 
objeete  previonaly  obeerved  and  lor  wbieh 
oxbita  aie  avaikble.  Men  than  onee  it  baa 
been  found  in  the  case  of  a  newly  discovered 
comet  that  the  inclination,  node,  and  peri- 
helion distance  of  the  parabolic  solution 
resemble  within  the  range  o£  the  solution 
tlia  eomepoiiding  elementi  of  aome  fonuer 
parabolie  oomet.  By  introdneing  a  period 
eorveeponding  to  one  or  more  revolutiona 
between  the  dates  of  the  perihelia  of  the 
two  comets  the  original  solution  may  be 
turned  into  a  conditioned  solution  ba^d  on 
a  definite  period.  In  no  ease  where  definite 
reasons  for  such  procedure  existed  did  this 
experiment  fail  of  provin?  the  identity  of 
two  comeb.    Thereby  the  two  objects  in- 
stead of  hein?  different  comets  with  para- 
bolic orbiis  were  recognized  to  represent  a 
single  oomet,  moving  in  a  definite  ellipse. 
It  ie  qpite  probable  that  a  proper  study 
of  the  existing  comet  lists  )iiny  readily  lead 
to  many  idcritificatinn^i.    yiauy  pretty  re- 
sults nsiKht  be  cited  in  connection  with  the 
various  advantages  to  which  I  have  referred 
above  ae  obtainable  from  a  proper  formu- 
lation of  Laplace'a  method.  Undonbtedly 
there  are  cases  where  Gaius's  and  Olbers's 
methods  would  converge  more  rapidly  than 
my  own  forinulatiou  of  Laplace's  infthoil. 
but  these  are  readily  ascertained  at  the 
outset.    Orbits  have  be«Di  eomputed  at 
Bedcetej  for  praetieally  every  oomet  aince 
the  method^  have  been  perfeeted,  and  ao 
far  evezy  eaae  haa  readily  yielded  to  a  aoln« 
tion. 


In  XMsnt  times  notable  memoirs  ham 

been  written  on  orbit  theory  by  Harzer, 
Oharlicr,  and  Moulton.    I  have  not  as  yet 
had  an  opportunity  to  study  Harzer 's  new 
geometrioal  meihoda  with  respect  to  their 
praetieal  Talne.  mtfa  the  elaima  made  in 
Moulton 's  memoir  on  the  "Theory  of  Deterw 
mining  Orbits,"  published  in  the  Astro* 
nomical  Journal  in  11)14,  I  can  not.  un- 
fortunately, find  myself  entirely  in  accord. 
The  object  of  the  memoir  ia  aet  forUi  to  be, 
on  the  one  hand,  to  clarify  the  problem 
mathematically,  and,  on  the  other,  to  define 
the  extent  of  the  indeterminateness.  In 
spite  of  the  noted  mathematical  skill  of 
Moulton  it  appears  that  although  hie  forms 
have  ^  merit  of  aymmetry,  hia  treatmoit 
of  the  problem  whicli  involvea  delerminanta 
of  the  ninth  order,  thoogh  readily  reduced, 
offers  no  advantagres  over  the  simplifications 
arising  from  earlier  combinations  of  geo- 
metrical and  dynanucal  relations.    To  hia 
miaeoneeptian  of  the  practiae  of  the  oom- 
patera  at  BeThdey,  with  refemnee  to  the 
interpretation  of  the  accuracy  of  thabr 
suItH.  I  have  already  referred.   These  nii?»- 
coweptions  apply  also  to  the  fritrniti'-ance 
of  a  number  of  theoretical  and  practical 
points,  particularly  to  hia  interpretation  of 
the  vaniahing  of  the  chief  determinant 
Quite  contrary  to  his  statement  in  his 
"Celestifl  Me^hnnirs"  that  in  <rpneral  the 
expressions  tor  p  aud  p'  bccoma  indeter- 
minate when  the  determinant  referred  to 
ia  aero  and  that  they  are  poorly  determined 
when  it  ia  amall,  it  may  be  ahown  that  the 
orbit  ia  in  general  well  detormined  when  the 
determinant  is  definitely  zero  or  definitely 
small,  nrtd  that  the  detertniuateness  of  the 
sulutiuu  does  not  depend  so  much  on  the 
numerical  value  of  the  determinant,  but 
upon  the  aeenraoy  with  which  thia  numer- 
ical value  can  be  found.    Thua  a  large 
ran?Tc  of  solution  may  result  for  a  compara- 
tively large  value  of  the  determinant,  ii 
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that  value  has  a  large  percentage  error. 
Th«se  conditiona  have  been  partially  set 
forth  in  BnehliolsVi  "EBnktrflaei  Theoretr 
irnhe  .AttrotuiiiM/'  bat  yefefenoe  lias  been 
made  by  Moaltoa  only  to  the  first  and 
initial  draft  of  the  methods  as  published 
in  1902.  It  is,  of  fonrse,  not  my  intention 
at  this  time  to  undertake  a  detailed  anal- 
yne  of  Monltoni's  menioir.  Th^  mnit  be 
defiened  to  aoma  toon  appropriate  tima  and 
must  be  done  in  more  explicit  form.  With 
reference  to  the  formulation  finally  adopted 
by  Moulton  it  may  readily  be  shown  that 
it  reverts  to  Gauss's  method. 

The  moet  notable  and  daade  eontribn- 
tiona  to  the  orbit  theory  in  recMit  yeara 
have  been  made  by  Charlier.  In  a  num- 
ber of  memoirs  he  has  set  forth  the  funda- 
mental principles  u£  the  problem  and  has 
thrown  much  light  on  the  subject  with 
reference  to  many  detaSta,  bat  bia  moet  im- 
portant QOntribntion  is  the  resumption  of 
LajTranpri^'s  incomplete  nnnlytical  solution, 
a  pure  aualytifTil  solution  in  series,  which 
admits  of  determination  of  the  higher 
terms  by  direet  computation  without  in- 
Tolving  ancceasiTe  appnndmationa  of  any 
kind  nor  requiring  an  improvement  of  the 
lower  terms.  TTis  tlu?ori'tical  developments 
hnlH  out  the  highest  promise  of  succes^-fully 
concpiering  the  problem  in  practise  without 
the  complieationa  existing  in  the  older  metb- 
oda.  Bnt  at  present  aeriona  practical  diffi> 
culties  still  exist,  chief  among  which  is  that 
the  series  involved  become  extremely  com- 
plieatel  whm  a  hicrh  deqrree  of  aeeuracy 
is  required,  niid  tliat  tlie  metiiod  is  subject 
to  several  u£  the  limitations  of  the  older 
methoda.  If  theae  complieationa  and 
limitatima  can  be  removed  the  method  will 
be  the  best  in  cxi.stence.  One  of  the 
chief  limitation'?  affecting  prnf^ti^o  con- 
sists in  the  fact  that  it  i<?  a  ^'eueral  method 
and  that  it  therefore  may  lead  to  orbits 
within  the  range  of  eolation  wh»di  are  not 


acceptable  from  experience.  It  has  been 
applied  to  the  couiputatiuu  of  several 
planet  and  comet  orbits  by  Charlier  and  his 
aaeodatea.  In  the  caae  of  Comet  a  1906  the 
resulting  orbit  Ls  an  hyperbola  with  an  eooeii- 
tricity  1.4(j.  Tliis  seems  to  represent  a  solu- 
tion near  the  upper  edge  of  the  range.  A 
parabolic  solution  has  been  produced  from 
the  obaervationa  wiflunit  dually  in  tiia 
flrat  approximation  by  my  formnlation  of 
Xiaplace's  method  by  l^Iiss  Levy.  In  the 
case  of  another  comet  the  elements  are 
slightly  hyperbolic;  in  the  case  of  planet 
(702)  the  orbit  deduced  by  the  Charlier- 
ti^range  method  from  an  are  of  two 
montha  givea  an  angle  of  eccentricity 
differing  by  nearly  four  degrees  from  the 
corresponding  angle  deduced  near  the 
upper  possible  limit  by  Miss  Levy.  Under 
these  circumstances  it  would  be  diffi- 
cult to  decide  where  to  atop  in  the  eompa- 
tation  of  the  terma  of  his  series  In  relAticn 
to  the  possible  range  of  solution. 

From  the  somewhat  disconnected  and  in- 
complete observations  which  I  have  just 
made  on  Ute  metiioda  of  detwmining  oritita 
it  is  se<»  that  the  interest  of  investigatora 
is  directed  along  two  distinct  lines,  purely 
mathematirMl  and  practical.  A  proper 
adjustment  between  the  two  is  required 
by  the  demands  of  astronomical  science. 
In  tbia  connection  and  in  conclusion  I 
may  make  reference  to  the  poaribility  of 
dctennining  the  orbit  of  a  highly  dis- 
turbed satellite  from  a  limited  number  of 
observatio!i>  on  the  basis  of  Laplaeean 
principles,  it  is  not  necessary  to  await 
the  evaluation  of  all  the  18  integrals  of 
the  problem  of  three  bodies  for  the 
paipoee  of  setting  np  a  aatiafaetoxy  orbit 
method.  Laplace 's  method  for  the  two- body 
case  is  not  ha^ed  on  Newton's  integrals, 
but  by  introducing  nnmerieal  values  for 
the  geocentric  velocities  and  accelerations 
in  a  and  t  the  differential  equations  are 
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transformed  into  algebraic  equations  ad- 
vittiiiff  of  9My  aohiiioii  of  r,  ^  itt  iwloeity 
and  aoodemtkm.  This  equation  baa  baan 

found  to  be  of  the  seventh  degree  or  of  the 
eighth  if  the  always  existing^  root  p  equal 
zero  be  included.  My  equation  for  threa 
bodies,  that  is,  Cor  the  solution  of  or)iits  of 
diatarbed  bodiea,  ia  of  tba  twenty-eighth 
dflgrae  and  admita  at  moat  of  three  oolii- 
tioDS,  the  examination  of  which  makes  it 
possible  to  decide  whether  a  body  is  a 
satellite,  planet,  or  comet,  in  cases  where 
the  physical  appearance  of  the  object  does 
DOtoeMle  tbia  queotfon  la  advaxioa. 

Id  wpitb  of  the  eztannTO  iiiFoatigatioaa 
that  have  been  auuie  on  the  orbit  problem 
there  is  room  for  much  improvement  both 
in  theory  and  in  j)rRptise.  improvement 
which  can  not  fail  to  come  through  proper 
cooperation  of  Batronomera  and  mathe- 

mati(»aii&  A.  0.  Liusouim 

UmnaaBT  jar  CALmwNu 


SCIBHTIPIC  EVBliT& 
TKiBD  timwrATs  cnsAi.  coNynauieB 

An  executive  oommittoe,  representing  the 
V.  S.  Department  of  Agriciiltxire  nnd  state  ex- 
periment stationB,  has  called  a  third  interstate 
oereal  eonfereooe  to  be  held  at  Kanaaa  Oity. 
Coates  Hotel,  June  lS-14.  This  conference, 
whifh  ha?  the  approval  of  the  Secretary  of 
Agriculture  and  the  directors  of  the  state  sta- 
UoiBM,  is  for  the  purpose  of  diaenaBuiff  qxtM- 
tions  involved  in  and  work  essential  to  acoom- 
pli?h  the  enlar^mpnt  of  oereal  production  and 
the  economic  utilization  of  cereals  during  the 
eadstiiv  war  emervency.  In  addition,  to  the 
representatives  of  the  institntions  mentioned, 
the  fliMir  iiiill^,  fzr:\\n  in^rpction  rlrpnrtTnoiits, 
grain  dealers  and  manufacturers  of  cereal 
foods  and  oom  pvodnats  of  the  grain  statea  are 
invited  to  send  ddegatea.  Scone  of  the  snhgeets 
to  be  discussed  arc: 

Agrieoltond  War  Measures  in  KaneaSi 
Waits  in  Osrsil  Prodnfltion  on  tte  Tma. 

The  Importance  of  Good  Seed. 
The  Propwtioa  of  Floor  and  Qj'prodoeta  in  Hill- 
ing. 


The  Preparation  of  Lead  for  Wlaat. 
The  Vm  of  Barley  a«  a  Vood. 

Corn  ns  a  War  Crop. 

Treatmcut  of  Seed  Grain  for  the  Preveation  of 
Smots. 

Analrsis  of  tlic  World's  Wlieat  Supply, 

The  Importanee  of  Grain  Sorghums. 

Fsdaial  Slaadsfds  for  tke  Gfadiag  «f  msaU 

Weed  Seeds  in  Rolatrnn  to  Crain  Grading. 

The  Importance  of  Testing  Spring  Wheat  for  Get- 

The  NgzI  0lflp  la  nayieuMMut  la  "Wbmt  Oop* 

jing. 

TIm  Weik  of  Ooaudtlse  «a  Said  fltods^  U.  B.  9a> 
partsMat  of  Afiieettara 

The  delegate  to  the  oonferenoe  are  invitad 

to  Manhattan,  Kansas,  on  June  16,  to  inspect 
the  <»real  li^d  work  of  tha  Kansas  Agrioul- 
toxal  EApsehnaiit  StatSoiL 

U.  8.  DiPJkBTiucNT  or  AoaiCOUTOSS, 
WaaaiMMtwi,  !>.  OL 

THE  SOCIETY  OF  iNDUSTPTAL  ENGINEERS 

Tub  Society  of  ludubtriai  i-uKiueera,  a 
natiooal  oaganitation,  the  menabenhip  of 

which  is  to  comprise  men  and  women  who  are 
industrial  engineers,  professional  technical 
engineers,  aooountants,  managing  executives 
of  ootnitieteial  and  indostrial  activity,  writan» 
educatOCB  and  8tu<Iont:-<,  was  planned  in 
r"hi(*affo  on  May  20.  Tlie  Sc>cicty  will  be 
permanently  organized  in  Washington,  on 
June  16,  OB  whieh  date  tiw  diieelon  hafB  ben 
called  to  meet. 

Charles  Buxton  Clnin)?.  for  trrenty  ypars 
editor  of  the  Engineering  Magazine,  Kew 
York,  was  choeem  provisional  FVesident  and 
pro  tern  chairman  of  the  board  <>f  <lir<  ctors 
whti'li  wa*  chosen  at  the  .~f^ion.  This  board, 
comprising  16  prominent  men  from  various 
sections  of  tiie  ITnited  States,  tiie  majority  of 
whom  have  accepted,  includes: 

Charles  Bnxtnn  Goin^r,  Xcw  York ;  C.  E. 
Knoeppel,  itidustrial  engineer  and  organiza- 
tion counsel,  Xcw  York;  Frank  B.  Gilbreth, 
industrial  engines.  Providence,  B.  I.;  XL  0. 
Shaw,  vicc-prcsiiloiit  The  P>.  F.  GoO(!ri<-li  C x, 
Akron,  Ohio;  Harrington  Emerson,  industrial 
engineer,  K'ew  York;  Charles  Piez,  president 
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The  Link  Belt  Co.,  Chicago;  Irving  A- 
Berndt,  manager  betterment  department, 
Joaepli  T.  Ryenon  A  Son,  Ohieago;  0.  DaA. 

Babcock,  produ<^ion  manager  The  H.  H. 
Franklin  irniiufncturinjr  Cn.,  ^vrrj-n^ct,  "N. 
Y.;  Willard  E.  Hotchki^,  dean  JSortiiweBtem 
TTniTcnitT'  Sdbool  of  Oommeree,  Okicago; 
Harry  Franklin  PorU>r,  Dt-troit  Ext-cutivea* 
Club,  Detroit,  Mich.;  H.  Thorpe  Kessler, 
Prraident  Western  Efficiency  Society,  Chi- 
cago; Doter  Kimball,  Oomell  TFiuTersity, 
Ithaca,  IT.  Y.;  Morris  L.  Cooke,  industrial 
englncf»r,  PliHudelphia;  f^'  T):\y,  industrial 
engineer,  Philadelphia;  Ilcrmaa  Schneider, 
achool  of  engineering,  UniTeraity  of  Oinom- 
nati,  Ohio. 

T(>iiiii(>rury  ooinmlttt'os  are  now  at  work. 
Upon  oomplotion  of  the  organization  its  serv- 
ices will  at  ouco  be  tendered  to  the  govem- 
mmt,  liiMragli  Hbmurd  X.  OoAn,  diairman  of 
the  advisory  committee.  Council  of  National 
Defenso,  and  such  other  coniraittcos  t\s  can 
utilize  the  services  of  The  Society  of  lu- 
duatrial  Engineew. 

The  temporary  executive  committee  consists 
of  Irving  A.  Berndt,  chairman ;  F.  M.  Simons, 
Jr.;  H.  Thorpe  Keesler;  II.  A.  Kose,  G.  C. 
Den^  Hanr  fVanldm  Port»,  O.  A.  Snoeppflil, 
WiUard  E.  Hotchkiss,  S.  T.  A.  Loftia  and 
Charles  Buxton  Ooinjr.  O.  C.  Dent  is  tem- 
porary secretary  and  H.  Thorpe  Kessler,  treas- 
uxor* 

Hm  plan  of  otgankatUm  adt^feed  provides 

for  a  service  or  promntion  burenu  tmder  the 
direction  of  a  vice-preoideut,  and  divided  into 
two  Bootioiia:  (l)  Advisory,  and  (2)  Ftt- 
foranng'. 

This  is  separate  and  di^tinft  from  the  or- 
ganization of  the  society  iirnju  r,  nlthmigh 
under  the  direction  of  the  president,  ike 
foBOtion  of  thxB  tnateau  is  to  list  as  toon 
poaaible  all  the  industrial  si>ecialiBt8  in  'tfM 
cnuntT7"  who  Timy  l>e  qiinlifu'd  to  serve  either 
as  advi-<  rs  or  as  actual  directors  of  eflSciency 
work.  From  these  two  groups  of  advisers  and 
l^foymats  dm  aocielgr  wOl  draw  those  neeea- 
aary  to  carry  on  whatever  work  may  be  dele- 
^tcd  to  it  in  comioctifni  with  perfoctiiig  prep- 
aration for  war. 
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All  men  who  possess  qufllificationg  that 
would  enable  than  to  serve  in  either  or  both 
of  Aeae  BBOtlooa  are  urged  to  got  in  touch 

witli  the  acting'  secretary  of  tlie  orgauizatiun, 
O.  C.  Dent,  3-J7  South  La  8«Ue  Stceet»  Chi- 
cago, as  soon  as  possible. 

Okairmaitt  BxtcuHM  0(mmitt»»* 

SUBCOMMITTEES   OF   THB  COUNCU.  OV 
MATIMAI.  DSFBMIB 

As  has  already  been  notnl  in  Sckncb  seven 
<»ommittw8  of  the  Council  of  National  De- 
fense have  been  organized.  Their  committeee 
and  their  ohainnea  are: 

TrmmpurtatUmt  laehidiiig  rulroad  and  motor 
tratuportatfam  and  — — — -*TBlfirff,  DaaM  ^nUavd, 

chairmaii. 

Munitions,  manufacturLug,  iadudLug  staadaxdi- 
wtton  and  iadnrtrial  relations,  Howard  EL  OodBa, 

chairman. 

Bav)  Materials,  minanJs  and  metals,  Bernard  M. 
Bameb,  dialTwaii. 
Labor,  inelodijig  conssnatleR  «f  hlitth  and  W«l^ 

fare  of  workers,  s-imiifl  Ortmp.irs,  cbairman. 
Huppliet,  dothmg,  etc.,  Julius  Bosenwald,  chair- 

Snence  and  Ec/ti^nrch,  including  engineering  and 
edtteation,  HoUia  Godfrey,  eibAinnaa;  Hsnir  B. 
Cramptou,  viee-ehairman. 

Medicine,  iaetattif  gHianl  MaHation,  naaUln 
H.  Martta,  diaiRaaa. 

Under  Raw  Material*,  sulx-oinniitteei  hnvn 
been  focmed  with  diairmen  aa  ^llowa: 

Genera}  chrmiraU,  WiUiam  H.  Nichols;  fcrtiUzi-r, 
Horace  Bowker;  alkalia,  J.  D.  Penaock;  acidt,  £. 
H.  Oraaadii;  arfwrifoaaows  ohaMiffiali^  Bdwaid  Hal' 
liiickrodt,  Jr.;  cement,  John  E.  Morrow;  cdcohol, 
Horatio  S.  Roul'enn;  i\\uminium,  Arthur  V.  Davis; 
asbestot,  Tbouias  F.  Manville;  brass,  Qiarl^  F. 
Brooker;  «oal  for  fro&uets,  Wm.  H.  Ohflds;  hmhtr, 
R.  IT.  Do^iiman;  had,  Clinton  H.  Crane;  mim,  L. 
W.  Kiugsley;  nickel,  Ambrose  Monell;  oil,  A.  0. 
Bedford;  rab&er,  H.  S.  HotehUas;  steel,  Elbert  H. 
Qitajl  aafflNr,  E«uy  WUIen;  motH,  Jaeob  7. 
Brown;  «iM^  Edgar  Pahaerj  apfp«v  Join  2>. 
Byan. 

The  general  chemical  committee  has  estab- 
lished headquarters  at  Washington  in  charge 
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of  Dr.  Wm.  IT.  Xicliols,  who  ia  devoting  all 
of  his  timo  to  this  work.  The  committee  is 
ooopmtinff  willi  tin  Borara  of  HiiMS*  tiie  XT. 
8.  GMlo^oal  Bwny  and  the  Bureau  of  Soili 
in  various  problems,  and  all  chemical  problems 
are  first  submitted  to  this  oosomittee.  Tha 
IQmtifaetaruag  CSb/umttaf  AasooiatUm  ot  the 
United  States  and  the  National  Fertili^r  As- 
Bociation  lia\  e  fiho  t'stnbli-ihed  offices  in  Wssh- 
iugtou  in  the  Woodward  Building. 


Pl^siology  of  the  Kattonal  Research  CkHineil,  to 
1m  iHsd  M  sesns  beiL  The  members  of  this  com* 


THE  AMERICAN   PHYSIOLOGICAL  SOCIETY 
AHO  YRB  WAS 

The  following  letter  has  been  a rl dressed  to 

members   of   the   ijnerioan  Physiological 

Society : 

The  war  hm  thrown  upon  the  members  of  tba 
]Uitii'ii:k)  -:<':.'i:- ii:<  11— 1  rfS|K>nsibUitie8. 

Tho  growinp  oonvicllrm  lunong  thorn  beat  fitted  to 
knuw,  that  its  further  coutinuance  will  BOt  be  brief 
and  that  our  country  nuHi  Mt  «ltb  ktr  whole 
enerfr^',  makes  it  doar  that  cvcrj  mnn  of  science 
must  do  bis  share.  Some  oi  the  members  of  the 
Americas  Fbysiologlsal  Boeiet^  have  sntoMd  ntU- 
tary  s.rTvlco  and  others  are  serTin^,'  tho  country  in 
a  rario^  of  other  wajns.  As  the  example  of  Eng- 
land has  durwn,  raaaweh  f»  %  flaM  in  iHdA  naeh 

can  be  accomjili^hoil,  Tiotli  of  iiinni'''Ii:i}t'  rolatum 
to  the  needs  of  the  moment  xuid  of  permanent 
THlne.  TToder  the  dlreetiea  of  the  eoniDittoo  on 
physiology  of  tho  National  Beaearch  Council  and 
the  Cmin*>il  of  Xational  Def*>np<>  pnmrrehensive  in- 
vestigations of  sbockt  indu«triul  fatigue,  food  and 
Bvtritioa,  pdsoBona  gases  and  ineaas  of  prslsetloti 
from  t^ioTii,  nvA  otlier  fo[n('s,  arc  nlrfndr  under 
w»y.  Other  subjocta  demanding  investigation  will 
doobtiess  arias  fron  thno  to  time^  The  coondl  of 
the  AnMneaa  Pfcysiologieal  Society  finds  it  desir- 
able to  know  what  ita  mcmbors  are  already  doing 
or  are  willing  to  do  in  Ibo  way  of  national  service, 
whether  their  laboratories  will  be  open  during  tiie 
coming  Bununer,  wViO'hi^r  tTn  y  flf^^irc  tn  nndi^rtake 
research  in  ease  of  need,  and,  if  so,  what  general 
liaeo  of  research  tiiay  are  prepared  to  follow.  By 
the  authority  of  the  council,  therefore,  I  write  to 
make  these  inquiries  of  you.  Any  suggestions 
which  you  may  feel  like  oflTcring  in  regard  to  Bpe- 
eific  lines  of  research  will  be  welcomed.  Please 
mfikt'  rtl!  records  on  the  enclosed  curds  and  return 
both  to  me  without  delay.  The  information  so  ob- 
talaod  will  be  turned  over  to  the  Oommittos  on 


W.  U.  TTo^ncLL,  Okalrmamj  Fnziymto  S.  Lso^ 

C.  L.  Auiurao,  <iuAHAM  Lusk, 

W.  B.  Cannon,  T..  G.  Martin, 

A.  J.  Caklson,  Waixkk  J.  iua, 

JOSSPH  ErLANOSR,  L.  B,  MW^Wr 

Thbooobx  HoroH, 

In  ease  your  stirvices  can  be  ntilixed  you  will  be 
dafy  aoouwiieated  with. 

(Signed)     Vnmmm  &  Ia 

The  registration  cards  accompanying  flw 
letter  provided  for  the  following'  entriea; 

What  national  service  are  you  now  doing  t 
li  it  likalr  to  oonfeiaiia  dni^  tka  sauasrl 
Will  your  laboratory  bo  AtailaUs  for  laaoiicl  dor* 

ing  the  sommert 
Axo  yon  ptepaffod  to  nadertaho  reaeaxvih  for  na* 

tioiKtl  soTsicfl  and,  if  ho,  in  what  general  linos? 
Suggestions  regarding  desirable  lines  of  research. 


SaKNTIFIC  M0TB8  AND  NSW8 

An  Aiiglo-IWoiL  SciciitiilG  OommSaaioii 

which  includes  Professor  Ernest  Rutherford, 
of  tho  University  of  M.irtchester,  and  Professor 
Henri  Abraham,  of  txie  University  of  Paris, 
is  at  praent  in  tlus  oonntiy  to  ooopoiftte  with 
American  men  of  science  in  ilka  deviellopilllSttt 
and  use  of  rndio-telegraphy. 

Secretary  of  tho  Navy  Daniels  has  named 
Dr.  W  illiam  H.  Welch,  Dr.  riexner  and  Mr. 
Natlian  StnitiB»  of  New  York;  ae  a  conunittM 

to  investigate  Senator  Culder^a  **  round  lobin 
char^f."  that  iuMiIiiled  sailors  on  the  hospital 
ship  iSolace  had  been  subjected  to  oroelty  and 
neglect 

Db.  E.  W.  Kobley  was  awarded  the  Willard 
Gibba  medal  At  a  raoent  meeting  of  the  Chi- 
cago Section  of  the  American  Chanieal  So- 
ciety on  Hay  18. 

Dr.  RiCHAiU)  M.  Pearce,  professor  of  re- 
search medicine  in  tho  University  of  Pennsyl- 
vania, has  returned  from  u  tour  of  three  mouths 
tiiroQgli  Bnsi]»  Argantine  and  Uragoay  to 
niiike  a  study  of  the  medical,  hospital,  cduca> 
tional  and  public  health  o  uidlii  >u.-,  in  those 
countries  in  the  interest  of  the  luternatioiud 
Health  Board  of  1^  Bodnlaliar  Foundation. 


Digrtized  by  Googl 


t 


jmn^mT]  SCIENCE  SSI 


Dr.  Allan  J.  McLaughlin,  of  Boston,  baa 
been  nT)r<ointed  to  sueeeed  Dr.  Richard  P. 
Strou^%  ui  Boston,  an  chairman  to  the  sub- 
oommittM  on  liyi^infl^  neffioiiie  and  tanitar 
tion  of  the  MaaaadraMtta  OommitteQ  for  Fnb- 

lic  Safety. 

Dr.  Marcus  B.  Heyman,  formerly  assistant 
superinteDdent  o£  the  State  Hospital  for  In- 
aane  at  Chmtral  IaKp»  I».  L,  and  more  recently 
medical  inspector  for  the  State  Hospital  Oom- 
mission,  has  been  appointc'd  Kupcrinttnidfiit  of 
the  Manhattan  State  Hoq^ital  at  Ward's  Is- 
land, anoeeeding  the  late  Dr.  William  Ifabon. 

Xhu  QsMtOB  Bock,  profeeaor  of  medieine  in 
tiie  medical  adiool  of  Waahin^rton  Univenitgr 

(St.  Loui-s),  has  received  tlie  French  war  cross 
and  has  been  mentioned  for  his  service  in  moy- 
ing  wotinded  soldiers  under  heavy  bombard- 
ment while  CTgaged  in  the  American  Fiald 
Ambolanoe  Service. 

Wb  leant  from  T&e  Xhcirical  World  that 

Jj.  Jy.  Gibbs,  chairman,  and  Frank  A.  Birch, 
compose  a  coimnittee  of  the  National  Electric 
Ught  Aaaodation  to  aeoore  snbeniptiona  to  a 
fund  of  $5,000,  in  recognition  of  the  work  of 
Professor  Ellhu  Tlionison.  A  medal  is  to  be 
awarded  "  in  any  year  to  any  citizen  of  the 
United  Statea  or  Canada  who  at  the  time  el 
the  amid  shall  not  be  over  thirty-five  yeamol 
Bg'P,  and  who,  in  the  judgment  of  tlie  trustees 
of  the  medal,  shall  have  made  a  notable  oou- 
tribvtion  to  cdeetzloal  ioienee  or  ita  ndnstrial 
appHeations  through  original  inreatigation,  re- 
search or  discovfry,  or  through  whn?o  direct 
efforts  a  .substantial  contribution  to  the  ad- 
vancement of  the  industry  shall  have  been  ac- 
oomiiiUabed.'' 

JtmmxoK  Baatu^  pmlsaaor  el  applied  deo- 

tridty,  of  Comdl  VniTersity,  has  been  elected 
one  of  the  vife-prcsidcnts  of  the  Amerioan  In- 
stitute of  Electrical  En^'inecrs. 

A-  W.  L.  Bray,  assistant  professor  of  bioIog:y 
at  the  State  University  of  Montana,  has  been 
granted  kave  of  absenoe  for  one  year,  to  take 
affect  next  semester.  Profeeaor  Bray  wiU  en- 
gage in  biological  leseaieli  wmk  at  Aovaid 
University. 


PnorrssoR  A.  B.  IIkckn'aget>,  of  the  depart- 
ment of  forestry  of  Cornell  University,  has  re- 
ceived a  leave  u£  absence  from  his  university 
dotiea  in  order  to  become  foreater  of  the  Em- 

pire  State  Forest  Produets  Assooiation.  He 
will  take  up  liis  new  work  on  July  1  and  will 
establish  headquarters  for  the  association  at 
Albany. 

Professor  L.  B.  Gillet,  of  the  department 
of  English  literature  at  We.sleyan  University, 
has  resigned  his  position  to  enter  militazy  serv- 
ice. 

Paofvaaoa  Viotor  GiiiooiRB  (lioQyain),  and 

Professor  Hans  Schinz  (Ziirieh),  have  been 
elected  foreign  members  of  the  Linnean  So- 
ciety. 

We  learn  from  Nature  that  the  govenunent 
Oentral  Oontrol  Board  of  Great  Britain  haa 
appointed  an  adviaoiy  committee,  consisting  of 

Lord  lyAbernon  fehairman).  Sir  O.  Newman, 
Br.  A.  R  Cushny,  Dr.  H.  H.  Dale,  Dr.  M. 
Oreemrood,  Jr.,  Dr.  W.  KoDougall,  Br.  F.  W. 
Mott,  Dr.  C.  S.  Sherrington  and  Dr.  W.  0. 
Sullivan,  to  eonsider  the  conditions  affecting 
the  physiological  action  of  alcohol,  particu- 
larly the  effeota  on  health  and  indnatrial  «A- 
ciency  produeed  by  the  consumption  cf  bevcr- 
af^cs  of  various  aleoholic  strengths,  with  spe- 
cial reference  to  the  recent  orders  of  the  Oeii« 
tral  Oontrol  Board,  and  farther  to  plan  out 
and  direct  such  investigations  aa  m^  SPPMUF 
desirable  with  the  view  of  obtaining  mofoenct 
data  on  this  and  cognate  questions. 

The  National  Geographic  Society  has  set 
adde  $1^000  to  finanee  another  ezpeditian  to 
A'lft^^ft  in  order  to  obtain  full  information  in 
regard  to  the  eruption  of  Mt.  Katraai.  The  ex- 
pedition will  be  in  charge  of  Professor  £obert 
F.  Griggs,  of  the  departnittit  of  botany,  The 
Ohio  State  DTniTeraity. 

Mr.  jAUa  F.  CbuCH  was  elected  president 
of  the  recently  org-anized  Des  Moines  Chem- 
ical Society  at  the  regular  meeting  on  April  9. 

BsAN  W.  J.  Teeters,  of  the  University  of 
lotvs,  haa  offered  the  faeilitiea  of  the  oolkge 

of  pharmacy  there  for  manufacture  of  dffugi 

and  chemicals  to  bo  used  in  the  war.  He  be- 
lieves that  students  and  faculty  can  perform 
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Taluabic  sen'icc  by  making  pharnxu<*eutical 
preparaliou^  piiarmaceutical  chemicals  from 
i»w  msteriab  fBrpiihed  Iv  ttw  gOTHtam—t, 
and  in  testing  the  identity  and  purity  of  drags, 
chemicals  and  oth«»r  TTTP<iical  gupplies  bongbt 
by  the  govenimeat  in  the  middle  wa^t. 

Ohiiu  Ium'  imttitoted  a  geological  mnnrey 
under  the  direction  of  V.  K.  King,  a  gndwite 
of  the  University  of  OlasKOW. 

Wm.  Mason  Towi,k,  pmfcssor  of  industrial 
eugixieering  at  Clarkson  CoUege  of  Technol- 
ogy, Potadan,  K.  letires  from  aottve  mtv- 
ice  at  llw  oioM  of  the  preM?nt  academic  year. 
The  tnistwfi  hnre  nppoiiited  him  profoMor 
(•nioritus  of  industriid  fnf^iuoering. 

Shi.  IcHAHcm  C.  •She.nehok,  for  the  patst  eight 
ye$n  dean  of  the  OoUege  ol  Bnginoaring  of 
the  tJniTeraity  of  Minnesota  aiid  hoad  iiro> 
fessor  of  civil  engineerini?,  has  opened  offices 
and  will  give  hia  entire  attention  to  bis  prac- 
tisa  la  a  oonanltiiif  hgrdeaulio  aigineer. 

Faonawn  O.  X.  Ikrb,  of  the  Cnivenitr  «f 

Wisconsin,  has  recently  couijilcfod  a  six  weeks' 
course  of  lectures  on  Met  amorphic  geology" 
at  the  University  of  Cliicago. 

Dr.  JoAir  D.  Axbmmitt^  dinetor  of  Hhn 
Ethnographic  Huaeum  at  Bnanoa  Aires,  died 

on  Miiy  2"*.  Tie  wns  a  d^lcpntp  to  the  Pan- 
AiiK'iicau  SScieutitic  Congress  held  in  Wash- 
iiigtoa  in  IftlB. 

Db.  F.  F.  XSwoKt  of  Copenhagen,  trbo  took 
the  leading  part  in  the  movement  to  provide 

more  hy^'ionic  homes  f'>r  tLc  Inboriiig  fla.ssos 
in  Denmark,  has  died  at  the  age  of  ninety-nine 
yean. 

ABBAHOsaaan  have  been  made  for  meetings 

of  the  Council  of  tlu>  British  Association  for 
the  Advancement  of  Scioncp.  the  General 
Committee  and  the  Committee  of  Beoom- 
mendatione  to  be  held  in  London  on,  JxHf 
in  ordrr  t  o  tuaha  appointments,  teaana  tiie  ie> 
port  of  the  Council  for  the  year,  and  tmuact 
other  necessary  business. 

Tbb  Spanish  government  has  appropriated 
the  ram  of  9^00,000  lor  the  estaUiafament  af  a 
iKMpital  for  infeotioaa  diaeaiew  at  Madrid. 

At  the  nnininl  peiiornl  TniX'tiiip:  of  tlio  Insti- 
tution of  Civil  Engineers  of  Uroat  Britain, 


held  on  April  17,  the  result  of  the  ballot  for  tho 
election  of  officers  was  declared  a«  follows: 
Pr«MM,  Hr.  W.  B.  WcvOiiivtoii;  Viet^rm- 
Ji'tiffi,  Mr.  J.  A.  F.  Aspinall,  Mr.  H.  £.  Jonee, 
Sir  John  P.  Griffith  and  Mr.  J.  A.  Brodie; 
Other  Memhor»  of  Councilf  Dr.  G.  C.  Caipeu- 
ter,  Dr.  Dogald  OM^  Oolooel  B>  E.  B.  Oonp* 
ton,  Mr.  M.  Deacon,  Sir  Archibald  Denny, 
Bnrt,  Mr.  W.  H.  Ellis,  Sir  E.  R.  Oal*  ».  Mr.  A 
J.  Goldsmith,  Sir  B.  A.  Hadtield,  Brigadier* 
Qenaral  B.  H.  Bandesaout  ICr.     W.  "^"^mif, 
Profeseor  Bertram  Hopkinson,  2^fr.  G.  W. 
Humphreys,  Mr.  Summers  Hunter,  Dr.  W.  H. 
Maw,  Mr.  C.  L.  Morgan,  Mr.  Baail  Mott,  Sir 
H.  J.  Oram,  Mr.  F.  Palmer,  Captain  H.  P.  R 
Sank.y.  Sir  J.  F.  C.  Snell,  Mr.  E.  F.  C. 
Trencii.  Mr.  W.  V.  Tyo.  Sir  Philip  W.itts  Mr. 
E.  J.  Way  and  Sir  A.  F.  Yarrow,  Bart.  The 
council  hat  made  the  foHowing  amoda  for 
papers  nad  and  discussod  during  the  session 
1910-17:  Telford  gold  medals  to  Messrs.  G.  W. 
Humphreys  and  J.  B.  Ball;  George  Stephonaon 
gold  medals  to  ICenrs.  P.  V.  O'Brien  and  John 
Parr;  Telford  premiums  to  MrasiS   P.  V. 
O'Brien,  J.  L.  Hodgson,       Broun  and  P  >r 
Crosthwaitc,  and  a  Crampton  prize  to  Mr.  f . 
J.  Waring. 


UNIVBItSITY  AND  EDUCATIONAI* 

NEWS 

AxxoUNOKMi^T  is  made  that  next  year  a 
conne  in  the  elements  of  law,  wiU  be  given 
by  a  profi  s-ior  of  the  law  school  of  Columbia 
T^niversity  to  u  limited  number  of  qualified 
students  of  Barnard  College.  Certain  <X)urees 
in  intematioaal  law  will  alao  he  open  to 
specially  qualified  women. 

BEfiixNiNO  with  next  autumn  the  Tufts  med- 
ical school  will  require  two  years  of  xcgolar  ool' 

lege  work  lor  adniis.sion. 

We  l^n  from  the  American  Mediccd  Jour- 
nci  that  fellowships  in  ophthalmology  and  oto- 

lar>-ngology  in  connection  with  the  University 
of  Minnc*w>tft  hare  been  established  bv  Pr, 
i^'rank  C.  Todd,  of  Minneapolis,  and  Dr.  i;  rank 
E.  Bmrah,  of  St.  Paul,  both  of  the  aohool  ef 
medicioe.  These  fellowships  carry  with  then 
the  wime  stipend  that  is  paid  by  the  University 
of  Minnesota  to  the  university  fellows,  namely. 
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$r>On  the  first  year,  $780  the  second  year,  and 
$1,000  the  third  year.  Such  fellows  will  spend 
half  their  time  in  the  private  dinic  of  Dr. 
Todd  or  Dr.  Bureh»  and  the  other  half  in  lab- 
oratory and  ^Knt^l  work  and  in  pursuit  of 
^"'^•rtaiii  TOursps  for  specialista  in  ophthalmol- 
ogy and  otolaryngology  at  the  university-  f  or 
^roifk  done  in  theie  prtvnte  eHuucB,  credit  wiU 
be  given  toward  the  degree  granted  by  the  uni- 
versity in  the  conrse  of  ophthalmology  and  oto- 
laiyngology  giv«a  at  the  University  of  Hinne- 
aota,  to  aooepted  dootMS  of  medidiM  covering 
a  period  of  three  yeaxB  which  prq[>ares  the 
phv'ii'n'an  for  the  qtediHy  of  ophthalalolocy 
and  otolaryngology. 

The  department  of  architecture  of  the  Uni- 
^enity  of  Illiiiote  is  plaiming  to  take  a  leading 
part  in  rebuilding  st/^irm-atridken  Hattoon. 

Sixt<»0Ti  nrrhitppta  of  this  drpnrtment  are  to 
draw  up  sixteen  standard  plans  for  houses,  tho 
oost  of  which  win  range  from  $800  to  $1,400. 
This  work  is  beiny  done  in  line  with  the  school 
for  city  plauniiis:  no^  bfinp-  arranged  for  the 
coming  summer.  Officers  of  the  university 
have  expressed  tho  hope  that  the  institution 
may  have  an  opportunity  to  duplicate  on  a 
larger  ^^eah^  in  France  lAtaX  ia  now  being  done 
in  the  city  of  Mnttoon. 

Pbofessou  G.  H.  CLE^^N(^ER,  of  Stanford 
University,  has  been  appointed  reeearch  pro- 
feaaor  in  metalliugy  and  haa  been  rdaaaed 
elementaiy  and  routine  teaching'. 

Professor  John  R.  Allex,  head  of  the  de- 

pnrfmftit  of  raechanical  eiifrinecrinfr  of  the 
University  u£  Aiichigan,  ha^  been  oiiered  the 

deanddp  of  the  coUego  of  engineeriag  and 
afohtleetaie  of  die  Univenitar  of  Minaeeota. 

Una  PAOUan  H.  DmiBBt,  instructor  in 

uoology  at  Barnard  Collppp,  hns  resigned  to 
become  assistant  professor  in  biology  at  the 
OuuiaotioQt  Ooll«0ft  for  Woaieai,  Kew  London. 

Db.  P.  G.  H.  BoBWULf  lecturer  in  geology  at 
ihia  Imperial  College  of  Science  and  Technol- 
ogy, London,  has  ticcn  nppoint<'(l  the  first 
holder  of  the  Qeorge  Herdman  chair  of  geol- 
Qgy  in  the  UniTenitSf  of  Idferpool.  TIm 
ettaUiahment  of  a  chair  of  geoh  ^  I  i  dw 
UDiveml?  haa  been  long  delayed,  and  i«  now 


possible  owing  to  the  generosity  of  Ptofeaaer 

and  Mr-i.  Herdman,  who  liave  endowed  the 
chair  as  a  memorial  to  their  son,  the  late 
Liflntauuit  Geoige  Eevdnaa. 


DISCUSSION  AND  CORSSSPONOBNCB 

THE  PRTSIOORAPHr  OV  TRB  LOWER  AMASOM 
▼ALLST  A8  BVIDSMCC  BBARINO  ON 

THE  CORAL  KEEP  PROBLEM 

The  recent  revival  of  the  discussion  of  the 
origin  of  coral  reefs'  has  raised  many  qxtea- 
tions  which  involve  not  onlj  the  ooral  vA- 
£tu(l-,  Imt  also  the  displaeementr*  of  tho  strand 
linos  of  the  continents  throughout  tlio  tropics, 
for  the  changes  in  level  of  the  tropical  seas  in- 
voked by  Daly  must  have  been  recorded  on  the 
continents  as  well  as  on  tho  islands.  It  soem«» 
therefore,  that  n  tiiorouph  invc^tiRation  of  at 
least  a  considerable  number  of  critically  situ- 
ated continental  strands  of  the  tropica  must 
be  made  before  the  evidence  for  or  againat  tiha 
accrptnncr  of  the  glacial  oontvol  tlMOisr  vuigr 
be  considered  complete. 

Becently,  in  his  reading,  the  writer  found 
an  aiocoimt  of  tho  phjrnograplir  of  iSbtt  lowar 
Amazon  valley"  to  which  it  seems  worth  while 
to  rail  attontion  for  the  benefit  of  any  who 
may  undertake  an  investigation  of  the  evi- 
dences of  ttrand^line  displacemenia  in  -die 
tropics. 

A  brief  ahatract  of  a  portion  of  Smith's 
paper  follows:  Ail  of  the  larger  rivers  entering 
the  lower  Amason  from  the  south,  and  the 
Trombetaa  entering  from  the  nortii,  have  lake- 
like expanses  in  their  lower  f»our?i>s  into  which 
the  Amazon,  at  times  of  flood,  is  pouring  silt 
whiehisgradvallyfininffthsiniip.  MaaawUlo 
the  uppor  i'wA^  of  tho  estuaries  are  being  filled 
I'V  tlieir  own  rivers.  Some  of  the  latt<:>r,  which 
are  muddier  than  otln-rs,  have  already  traud* 

iDaly,  B.  A.,  "The  Qlaeial  Control  Thaoiy  of 
Ootal  Beeli^"  Pros;  Am.  Actd.  of  ArU  md 

fnc(s,  Vol.  51,  1915,  157-251.  Davis,  W,  M.,  "A 
8haler  Memorial  Study  of  Coral  Beefs/'  Am,  Jour. 
8ei.,  4th  Bor.,  Vol  40,  1915,  2«^1.  Taoglian,  T. 
Wayland,  "The  Platforms  of  Barrkr  Coral 
Beefs"  (aba.).  Am.  Oeog,  Boe.  BniL,  VoL  46, 
1914,  pp.  4M-490. 

a  Smttb,  H.,  "Pbysieal  Qco^aphy  of  the  Ania« 
aon  Ytikv,'*  Am,  2fMt^  VoL  2JUL,  IMS,  87-«7. 
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formed  flieir  foraer  esttiaries  into  alluvial 
plains  above  which  rise  scattered  rocky 
andft.  This  is  particularlj  true  of  tiie  uorth- 
em  trilraUriea  of  tiw  lower  Anwion,  except  tha 
TnnnbotM^  whidi  has  relatiTdy  oilear  miter, 
and  has  not  yet  filled  its  estuary. 

The  author  suggests  that  the  physiographic 
fealuvQS  deeoi'ibed  above  may  be  tnteBpnted  as 
the  result  of  a  moderate  drowoing  of  the  re- 
gioti  followed  by  tlio  fillinf?  np  of  the  estuary 
of  the  Amazon  by  the  heavy  silt  burden  borne 
by  t]iat  liver: 

Oradoally  the  aDnvial  land  aft  fbe  hmi  of  the 

bay  extended  eastward,  filling  up  the  estuary  with 
iaimitda.  A»  thia  aaatirard  jnovtmMit  weot  on,  the 
bnuMih  Hrtnailfli  wm  bloekad  ap  at  tiholr  nwothe 
by  ijilands  which  formcil  in  front  of  them.  "Wlicro 
the  bramsh  received  a  Bittd4y  tributary  it  alao  filled 
up;  but  fha  ehar  water  tribntaitM  like  tta  Tapa- 
jUt,  Xingd,  and  Trombetaa,  brought  down  no  sedU 
ment,  and  their  estuaries,  doaed  at  tiM  a» 
sumed  the  form  of  lakea. 

That  the  pheuomeoa  described  are  the  re* 
■ok  of  ehanffaB  in  lewd  and  not  merely  of  the 

ponding  of  the  tributuries  by  sediment  from 
the  Amazon,  is  indicated,  as  tlit*  author  points 
out,  by  the  fact  that  the  Tocantins  Kiver, 
wWch  enten  the  lea  direofly,  has  a  similar 
eituary. 

The  pbyaiographio  phrnompna  here  described 
seem  to  point  to  a  relatively  recent  period  of 
lowered  fl«i  level  (or  land  uplift)  followed  by 
a  riae  to  the  present  position  (or  a  siokiac  of 
the  land).  The  phtmomnna  may  have  been  ns- 
sociated  with  the  chaiip's  in  sea  level  postu- 
lated by  Daly,  or  they  luay  be  due  to  local 
emstel  movements.  FfaysiogrBpliio  studies  of 
a  large  numbt  r  uf  tropical  rivSBB  WOttld  go  fat 
toward  solving  the  problem. 

JOBH  L.  ElCH 

UnvBanr  or  iLLproia 


QUOTATIONS 

A  PIONEER  IN  PHYSICS 
FoKTV-BEAT^x  ypnr3  of  colloffiate  teach ing  con- 
stitute in  themselves  a  suiiicieut  titlo  to  honor, 
even  tboni^  dieir  nmnber  be  only  a  record  of 
faithful  and  continuous  service.  When  the 
pasong  of  these  yearn  has  told  also  a  story  of 


important  pioneer  work,  of  purposeful  achieve- 
ment and  stf'fidy  proj^rps?.  it  Ix-eoraes  a  record 
to  conjure  with.  Of  such  is  the  rq;>ute  that 
T^Htfiiwsoi  Charlsa  B.  Gross  baa  eetibliilied  iii 
tfie  long  period  of  his  association  with  the 
Massachuwtts  TnPtifuto  of  Toelmolosy.  and  of 
such  the  honor  which  the  institute  and  all  men 
are  glad  to  aoeord  bim  as  be  now  lays  liold 
upon  the  satisfactions  of  a  wall*eamed  retire- 
ment. Bcinpr  frraduatipd  frnm  Massachusctta 
Institute  of  Technology  in  1(^70,  with  the  third 
daas  that  went  out  from  its  hallfl,  Professor 
Gross  forthwith  zetnmed  after  the  summer  va- 
cation to  tnke  up  an  instnictorship  in  the  de- 
partment of  i^aica.  Upon  completing  a 
ringle  year  of  Hum  servioe  be  mm  made  an  a^ 
^i^tatit  professor  and  by  1878  had  been  given 
rank  as  a  full  professor.  In  188S  he  became 
director  of  the  Bogers  laboratory  and  in  1907 
was  made  bead  of  department  It  is  dm 
ihresfbld  mantle  of  these  re^ndbOiliea  iHiish 
he  wears  to-day  and  wfaioh  be  now  oootsmplitBB 
laying  aside. 

Sndii  aocomnlated  funds  of  loyalty  to  his  in- 
stitntion,  of  pvestage  not  only  in  its  comssk 
but  in  the  scientific  world  at  large,  and  such 
skill  of  investigation  and  annlyais  as  Profe^r 
Cross  has  acquired,  constitute  a  tangible  for- 
tmte  wbieh  might  well  be  asesssed  oidy  for  its 
large  present  values.  Tet  if  one  is  to  take  his 
onre^r  in  rr-view,  there  must  Ive  observed  in 
particular  the  contribution  Frofeeaor  Cross 
made  to  the  establishment  of  eteotriesl  engi- 
neering  as  an  independent  department  of  mod^ 
em  scientific  and  t*-chnic(il  tmininsr.  Tn  the 
early  mgbties,  some  time  before  the  wondrous 
eaqiansion  in  tiie  praelieal  vses  of  sleetrielty 
had  generally  been  foreseen.  Professor  Cross 
prophesied  it  and  iritiiKt*>d  on  eloctricdl  studies 
as  ))art.  of  lii.s  tejieliinfr  in  phy.sic.-i.  He  offered 
tlieiu  long  before  they  were  taken  up  by  other 
educators  thioni^ioat  the  coontiy*  he  dovslopsd 
their  technique  and  bore  the  brunt  of  a  pio- 
neer's labor.  Later  it  was  at  his  instance  that 
Techuolo^^y  introdticed  the  lirst  cuursniss  It^diog 
to  a  degree  in  slsetrieal  engineering  ever 
offered  in  Amsrioa.  All  thnrngk  thie  dsvebp- 
ment,  his  influence  made  for  the  increasing'  use 
and  effeotiveueM  of  experiments  in  t^  illus* 
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tration  of  lectures— that  most  important 
change  of  emfdiasis  which  came  to  pass  in  the 
mcihocl  ol  teientifie  edueatioou  Pn>leHi» 
CroM  bat  won  lii^  lilMe^  vluch  be  will  hol4 
whether  or  not  in  inXvtmuaiX.--Botio»  i?«Ml- 
ing  Transcript. 


8CIBNTIFIC  BOOKS 

The  Birds  of  Britain,  their  Distribution  and 
Habits.  By  A.  IT.  Tm  ans,  M.A.,  F.Z.S., 
M3.0.U.,  Cambridge  1U16.  8vo,  pp.  xii  4- 
876,  muueraiu  halftone  teact-fisnres. 
This  concise  and  rather  informal  work  is 
stated  to  bi'  primarily  intended  for  schools," 
but  19  designed  also  to  serve  as  a  "  short  hand- 
book which  inclndes  the  results  of  the  most  re- 
cent obaerrations,  and  i»  Mlaptod  to  modern 
nomenclature."  Wliile  this  intention  may  be 
justified  by  the  cliaracter  of  the  main  text,  the 
introductory  chapter,  treating  of  "  Tite  Class 
Ana,  «r  Birds  in  Generalt"  miglit  lieve  been 
written  a  generation  ago,  and  does  not  include 
"  the  results  of  the  most  Tpcont  ob^orvatioiis," 
as  regards  especially  ihe  sulguct  of  migration. 
Befereooe  is  made  only  to  the  ereditsble  work 
of  local  obeen  <  rs  ni  Britain,  wUdi  has  ac- 
cumulated interesting  fncts  reirarding  the 
movements  of  birds  in  England  and  Wales 
withont  fttmishing  genenlised  rcsttlt8»  wbile 
tiie  imptnrtant  work  carried  on  elsewhere  is 
pnsflpd  without  mention,  including  the  re- 
searches of  the  late  W.  W.  Cooke  which  have 
eo  snatly  extended  onr  knowledge  of  this  sub- 
jeet. 

In  tho  TTiain  text,  under  the  general  heading 
"Classification,"  with  subheadings  for  the 
higher  groupi  from  orders  to  subiamilie^  a 
paragrapb,  without  sp>  '  ial  heading  is  devoted 
usually  to  ench  ."[iicics  of  roirular  occurrence  in 
Britain,  with  a  nominal  list  at  the  end  of 
nearly  SOO  "ooeasional  visitors"  not  formally 
mentioned  in  the  preceding  pages.  The  au- 
thor manages  to  give  in  the  half-page  notices 
of  the  species  of  r^ulnr  ocoiirrcTU'o  a  compre- 
hensive statement  of  their  leading  traits,  dis- 
tribution and  diagnostie  featuras*  in  a  dear 
and  direct  way  that  diould  lender  his  "litUe 
book  "  flttrn<^ive  and  Ti?eful  to  many  readers. 
The  nomenclature  is  strictly  modern,  being 


"  almost  exactly  "  that  of  the  British  Ornithol- 
ogist's Union's  revised  Check-list.  Tho  iUus- 
tmtions»  though  seid  to  be  from  photographs 
taken  for  the  most  part  from  natoxe,"  are  in 
many  eaees  obviously  not  from  life  but  from 
stuffed  specimens  or  from  museum  groups,  and 
are  thus  not  up  to  the  standard  of  the  tSBt 

J.  A.  A. 


SPECIAL  ARTICLES 

PACTOM  IN  THB  GROWTH  AMD  STKRILrTT  OF 

THE  MAMMALIAN  OVARY 

1.  TsB  growth  and,  to  some  extent,  the 
stmoture  of  the  mammalian  ovary  depend 
essentially  on  the  derelopment  of  the  ovarian 
follicles.  The  maturation  of  some  follicles  atid 
the  sui^equent  rupture  lends  to  the  formation 
of  the  corpus  luteum;  the  retrc^resaion 
(atresia)  of  folUoles  befove  they  have  reached 
maturity  ami  ruptured  leads  in  certain  species 
to  the  formation  of  the  so-called  iTiter.stitial 
gland  and  in  others  to  tho  accumulatiun  of 
atretie  follieles  in  whieh  the  theoa  interna  is 
relatively  prominent,  without,  however,  the 
formation  of  an  interstitial  gland. 

Aa  we  shall  see  presently,  it  is  possible  to 
inhibit  the  full  development  of  the  fellides 
experimentally.  Under  these  conditions  we 
f.iiil  that  the  atretic  follicles  with  relatively 
large  thecaj  internm,  are  especially  numerous 
and  constitute  perbape  the  greater  part  of 
the  ovary.  We  may  iherefore  conclude  tibat 
it  is  the  pressure  exerted  by  the  (Ifveloping, 
expanding  follicles  which  leads  to  the  shrink- 
ing and  ultimate  o<miplete  disappearanoe  of 
the  atretic  follicles,  and  tliat  if  this  preaanss 
i-i  (liniiirisliiil  these  atretic  follicles  become 
relatively  prominent.  This  explains  their 
relative  preponderanee  in  the  guinea  pig  dur- 
ing the  period  following  ovulation,  when  no 
larpre  follicles  are  present  in  the  ovaries. 

2.  Former  observations  of  the  writer  showed 
that  under  certain  conditions  mitoses  in  tiie 
granulosa  edOs  of  the  fdliel^  ^  ere  especially 
frequent  around  the  ovum.  This  suggested 
the  possibility  that  the  stimulus  for  the  growth 
of  the  gnumloaa  esDs  whidk  idtimately  dbler^ 
mines  the  growth  of  Hm  whole  foUieka,  d^ 

pends  Tipon  n  suhstanee  f^ven  off  by  tho 
ovum.  Dr.  L.  S.  N.  Walsh  in  our  laboratoiy 
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lias  recently  shown  quantitatively  that  durixig 
tiM  whole  coarse  of  the  deTelopment  of  the 
loDielM  dafimte  idatioos  <ad8k  bstUMn  tin 

ovxun  and  tlio  prolifcrntlon  of  the  granulosa 
cell".  'J'lir-ic  rchitions  fan  luinily  be  cxplninetl 
in  any  other  way  than  an  dependent  upon  a 
giowih  stxmnlua  animating  ixam  the  ovum  and 
determining  the  proliferation  of  the  granu- 
losa wlls  and  thus  indirectly  of  the  whole 
follicle,  it  is  poasible  that  in  addition  to  this 
mdogmam  growfih  stunuliis  oertein  eioseiioiis 
stimuli,  emanating  from  other  organs  with  in- 
ternal secretions  (hypophysial)  may  be  opera- 
tive. This  effect  of  the  0T\im  on  the  granulosa 
oeDs  leads  to  the  formtioB  of  the  oomuloi 
oophonu,  and  this  stniotore  makes  possible 
the  escape  of  the  OTum  into  the  Fallopian 
tube.  Thua  the  ovum  ia  ultimately  the  seat  of 
the  meeheniam  wbidi  makes  poesible  its  fertil- 
ization  and  fixation  in  the  uterine  wall. 

3.  In  previous  iuvo^tisations*  we  have  shown 
that  it  is  possible  to  cause  a  premature  atresia 
of  foUides  hy  the  bvniiiw  out  of  fhe  eorpon 
Intea.  While  the  effect  of  moderate  heat  does 
not  (lirectly  df^^troy  the  follicle-^.  It  dlminislio^ 
their  expansive  power;  they  grow  up  to  a  cer- 
tain point  and  then  beoome  praaatore^ 
atretic;  the  heat  eausss  a  mild  degree  of  what 
might  be  called  a  "  ti=^nn  slioek."  T^n  Jer 
tho=ic  oonditiona  the  dereiopmeut  not  only  of 
mature,  but  even  of  moderately  sized  follicles, 
does  not  take  place  and  as  long  as  this  condi- 
tion lasts  the  animal  is  stcril& 

4.  In  continuation  of  these  exppr!ment«?  we 
found  that  it  is  possible  to  produce  the  same 
condition  not  only  hj  means  of  a  looal  inter- 
fereneo  with  the  ovary,  but  also  by  affecting 
the  general  stato  of  nutrition  through  under- 
feeding the  animal.  In  all  cases  in  wliich  the 
animals  (guinea  pigs  were  used  in  onr  experi- 
ments)  had  lost  25  per  cent,  of  their  initial 
weight  maturation  of  the  follielf'"  ceased,  and 
in  the  majority  of  the  oases  the  follicles  be- 
oame  atretic  iMrfova  thagr  had  readied,  even 
medium  size.  The  changes  in  the  ovaiy  were 
on  the  whole  more  pronounced  in  younper  nni- 
mals  weighing  between  300  and  400  grams, 

»  Loeh,  Loo,  Zrijtr<ilhJatf  f.  TJwifiioUgu' ,  1911, 
XXV.,  No.  9.    Virchomt  Archiv,  1811,  CCVI,,  218. 


but  in  some  cases  very  marked  changes  were 
also  produced  in  older  animals.  A  certain 
miaimom  time  has  to  elsiMe  before  the  ohsoges 

in  the  ovary  become  apparent. 

The  lack  of  sufficient  food  affects  in  the 
fixni  place  the  granulosa  oelk;  they  prema- 
tuiely  disaolTO.  Those  granvlosa  osDi^  how- 
ever, which  at  first  escape  the  solution,  coo- 
tinue,  as  Dr.  Walsh  found,  to  diride  at  ap- 
proximately the  normal  rate — another  proof 
of  the  distinetoess  of  pfoiiferatiTO  atSmnli 
and  foodstuffs. 

The  connective  tissue  becomes  affected  by 
the  imdcrfe^ing  somewhat  later  than  the 
granulosa.  This  apparent  differaioe  in  the  ze* 
tistance  of  different  tissues  to  the  effects  of 
undt  rfeeding  i**  of  interest  and  will  bo  tested 
in  further  experiments.  Thus  underfeeding, 
IX  very  marked,  will  lead  to  at  leaat  tempenary 
sterility  in  the  guinea  pig  as  an  expreiion  of 
what  wi>  de^Icriuted  as  a  hypotypioal "  ooidi- 
tion  of  the  ovaries. 

6.  In  one  case  of  pfononneed  lees  <d  weight 
following  thyroidectomy,  we  found  a  stiU 
furtlier  reach in>^  chancre.  Xot  only  v-'  rc  the 
ovaries  hypotypical,  but  the  stronrn  separating 
tite  Tarions  follides  had  become  affected.  It 
was  underdeveloped  or  lacking  in  places,  so 
that  tlio  theea."  intcrnnj  of  neighboring  follicles 
in  places  directly  adjoined  each  other.  As  a 
lesnlt  of  thia  ocmdition  and  of  an  imperfect 
separation  of  primordial  ova,  due  to  the  ssma 
relative  inactivity  of  the  connective  tissue, 
many  follicles  containing  two  or  more  ova 
developed  in  bodi  ovaries.  It  ooold  be  desrly 
seen  that  email  follicles  were  pushed  into  Uie 
cavity  of  ncicrhhoring  follicles  as  a  result  of 
the  intraovarian  pressure,  which,  while  dimin- 
ished in  hypotypical  as  compared  with  normal 
^Dlliolee,  was  still  positm  and  as  a  TeeoH  ef 
the  lack  of  dcvoloinnent  of  ovarian  stroma. 
T'olHcle.''  eontainiu'r  more  than  one  ovum  are 
occasionally  found  in  the  ovaries  of  various 
qteetes  and  it  woold  be  of  interest  to  detemnne 
whether  in  addition  to  the  factors  operative  in 
our  case,  other  factor?  may  be  responsiUe  foe 
this  condition  in  other  cases. 

lao  Lob 

Dkpartmext  or  (?omp  '  i;attvi  PsTIWIiOtfTi 
Wasbikotok  UNivsBsirT 
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SEGMENTATIOH  !N  NT?MATODE9; 
OBSKBVATIONS  DEAiiINO  ON  THE  UNSETTLED  QUI8- 
nON  OF  TU£  a£LAT10NSUlP  OP  MBMATOOa 

10  OraOBI  BUSOBM  ov  m 

I  HAVE  long  been  impressed  by  oi^rtp.in  evi- 
dences of  segmentation  in  nematodes.  My 
first  impressions  arose  from  a  study  of  the 
distribution  of  thA  sets  on  aqnatio  forma. 
This  distribution  was  in  those  days,  and  is 
even  yet,  described  as  irregular ;  the  setae  are 
said  to  be  scattered  "  on  the  body.  Charting 
ftll  the  Mt»  on  a  given  tpeeimen  led  to  the 
conclusion  that  they  were  not  scattered 
("  zerstrcut ") ;  tliat,  rather  on  the  eontraiy, 
they  constituted  a  series  of  more  or  lees  bar" 
mosdom  gronps.  Tbn  oapbalio  aota^  it  ia  well 
known,  have  aik  ovderlj  ■zringraieQt.  The 
study  of  a  large  number  of  cases  lends  me  to 
the  conclusion  that  those  sets,  some  diatanc* 
behind  the  cephalic  setee,  denomiiuted  •lib' 
eapiialie  a^i^  are  also  ordarly  in  arrangonenl* 
and  mi^bt,  in  Fomc  instances  at  least,  bo 
garded  as  repetitive  of  the  cephalic  setes. 

Later  I  was  able  to  show  that  the  transverse 
atras  of  the  outidie  are  wtrorae  on  tba  poal^ 
rior  half  of  the  body,  and  the  reverse  on  the 
front  half.  (See  Fig.  1.)  This  reversal  in  the 
eutiole  at  the  middle  of  the  body,  or  there- 
abttuli*  oocwa  in  a  vwj  wide  Tango  'of  gonovaf 
ia  indeiMndctit  of  age  and  of  sex,  and  MOaia  • 
diaiaeter  of  fuadamflatal  mgnificanee. 


Fio.  1.    Diaoeam  or  THS  Rkvzssal  09  SBB 

BtkivK  ok  run  OvTicut  or  a  Nehatodk. 

Bocently  I  have  disoorered  that  the  prin- 
cipal cephalic  organs  are  made  up  of  segments 
which,  while  simple  in  character,  bear  no  small 
Naamblanoo  to  oornqNUkdiiig  featani  in 
«rtti)N9o^  The  nature  of  thaae  aegmontod 
appendages  will  be  more  easily  understood  hf 
consulting  the  illustrations  in  Fig.  2. 

Tho  atticolationa  in  tiie  cephalic  organi  ol 
nomas  are  not  easy  to  discover,  owing  to  the 
small  size  of  the  organs  and  the  transparency 
of  the  tissues.    Some  of  these  aegmontod 


organs  are  under  muscular  control,  and  can  be 
extended  and  inflexed  after  the  manner  of  the 
palpe  of  insects.  This  ia  true  of  some  of  tha 
labial  organs*  which  nnf  ortnnntely  a»o  usually 
so  «nall  as  to  be  diffienlt  to  observe.  Tho 
cephalic  setie,  however,  are  larger,  being  par- 
ticularly well  developed  on  some  marine  f  ormsy 
and  in  Ada  oase  obasmtioD  on  liviaf  ipael> 
mens  affords  evidence  of  fho  aHieaUtiOBa  when 
they  might  be  overlooked  if  they  wore  sought 
by  other  methods;  for  If  a  seta  i»  ol>6tructed 
it  takes  en  th*  attiliide  natunl  to  an  oigaa 
composed  of  flaigible  joints  and  more  or  lesa 
inflexible  segment*,  as  shown  in  the  upper 
illustration,  fig.  2.  Here  again,  once  having 
established  the  faot  and  leaned  how  to  maika 
the  obeervations,  it  provee  that  the  sete  of  a 
wido  range  of  genera  are  jointed,  thoxifjh  the 
nxunber  of  segments  is  often  reduoed  to  only 
one  or  two. 


PiO.  2.    CSFHALIO  SSTA  OT  A  NkUATODE,  SHOW- 

na  SasxamFASioK.  Two  Ddtoxkt  Attituvbs 
or  sn  a&Ha  6»&. 


One  recalls  that  a  number  of  observers  have 
noted  tho  presence  of  longitudinal  series  of 
Mpetitive  oisana  ia  the  lateral  fiilda  of  Mmap 
todes,  though  attention  has  never  been  called 
to  the  fact  that  these  organs  on  opposite  sides 
of  the  body  may  be  symmetrical  to  ea<^  other. 
Sonutimas  tiiey  are  exactly  so. 

N.  A.  Oon 


SOdETIBS  AND  ACADBMIBS 

TT!"  r  OTANICAL  SOCIETY  OP  WASHINOTOK 
The  noth  T*»gitlfir  mooting  Botanieal  So- 

eiety  of  Washington  was  held  at  tlie  New  Ebbltt 
HoM,  «n  Hardi  14,  1917.  fleveelj-foer  asaif 
l)pra  and  g5xty-five  guests  wero  jifosent.  After  a 
dinner  President  T.  H.  Kearney  introdoced  the  re- 
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tiring  president,  A.  S.  Hitchcock,  who  addressed 
the  society  on  "Taxonomie  Botanj  and  the  Wash- 
ington Botanist." 

The  speaker  stated  that  the  mcnilcrs  of  tlio  Bo- 
tanical Society  of  Washington  are  nearly  ail  spe- 
daliila  in  tlw  eniplaj  of  tin  nmtloBil  govsnuMnt. 
They  must  depend  upon  cxtra-officinl  opportnnities 
for  broadening  their  outlook  and  for  keeping  in 
toMk  wifh  the  d«v«lo|nii«at  of  iMtaataal  immtA. 

The  sju'fikcr  hronijht  to  their  attention  the  oppor- 
tvinity  afforded  by  a  study  of  the  local  flora.  Every 
ndmtist  AadtA  have  training  In  the  two  mediodB 

for  estalilisliing  facts,  that  ftf  exjiL'riint'iit  and  that 

of  repeated  observations.  The  Urst  method  is  used 
b7  tiie  lAjdologist ;  the  aeeottd  bj  the  taxonoadst 

In  studying  the  local  flora  the  Washington  botanist 
ean  train  himself  in  tasonomic  methods  and  at  the 
fame  time  accumulate  valual)le  botanical  data. 
TIm  ipeaker  outlined  the  fundamental  seopo  Of 
taxononrK-  trainin^j  aiul  crinpil  attL-ntioii  to  the  ways 
in  wliicli  the  tituduat  should  apply  tiie  general  prin- 
dpiM  to  his  studies  of  the  local  flora.  The  in- 
vestigator should  free  himself  from  the  Bhackle<i  of 
authority.  He  should  see  things  as  they  are  rather 
tboB  as  otbert  say  they  are.  He  duMld  learn  to 
make  arourate  ohsorvations  anil  to  u'p  thosi?  to  de- 
termine the  truth  and  not  to  establish  a  theory  or 
•  oooeopt  In  all  Ilia  invwUgatioBi  lio  diottld  Iwop 
Us  criterion  of  accomplif^hmi'iit  well  in  advaiiro. 
He  whoae  ideal  is  his  own  beat  work  ceases  to 
progreM.  Finally  flio  tpealMr  adviaod  young  an- 
thors,  when  publishing,  to  prepare  thdr  maaoseript 
with  care  in  regard  to  clearness,  conciseness  and 
teehniqno.  Clear  thinking  leads  to  clear  writing. 
Oan  is  technique  may  bo  taken  as  an  evidence  of 
cnre  in  g«*<«*^"g  tho  data  wUeh  tha  writing  ro> 
cords. 

Tlio  addfOH  win  be  pnbllahed  la  foil  in  fho  Jowr- 
nai  of  tha  Vaahiagton  Aoadoniy. 

ComBpmMnff  Btertiarg 

THE  BIOLOCICAX.  80CISTY  OP  WASHINGTON 

Tbs  seetli  nootlng  of  fbn  aedely  naa  bald  la 

the  assembly  hall  of  the  Cosmoe  Club  Saturday, 
February  24,  1917,  called  to  order  by  President 
Hay  at  8  p.m.,  with  50  persons  in  attendance. 

Under  tha  beading  book  notiefli,  biiaf  notea,  «&> 
hibition  of  specimpns,  etc.,  M.  W.  Lyon,  Jr.,  called 
attention  to  the  latest  edition  of  tha  International 
Boki  of  Zoologleal  ynmoiwlatoto  eoataiidag  a 
Buniinarv  of  the  opinionB  that  have  been  rendered 
by  the  International  Commission,  compiled  tff  Mr» 
John  SmaUwood,  of  Washington. 


Dr.  B.  W.  Bhufeldt  communicated  a  short  paper 
entitled  ' '  Notes  on  the  Trunk-fishes ' '  and  exhibited 
a  siiocitni'n  of  Lactophrys  tricomia. 

Dr.  L.  O.  Tloward  roniinontcil  on  the  parent  trw 
of  an  unusually  fine  variety  of  oranges  and  the 
fliztaraordinai7  eara  tahoa  of  It  bf  owaar  Aning 
the  recent  cold  weather  in  Floridi. 

Mr.  Wm.  Palmer  also  commented  on  the  efTeeta 
Of  ^  Mont  "fnan"  in  Florida. 

The  regular  program  oonaiatod  of  ttm  r—— 
cations  aa  follows: 

T.  &  Pabner:  «A  FloiiMr  Natnnliat  in  Bontb- 

ern  Florida  -Extraoto  fNB  tb0  Dlaiy  Of  VStiaa 

B.  Peale,  1825." 

Dr.  Wtmr  gam  a  defadled  aeeomtt  of  Peale'i 
OOOoeting  trip  in  Florida  in  1.S25  made  for  the  pur- 
pose of  securing  birds  for  Prince  Louia  Bonaparte 
and  mentioned  and  exhibited  Ui^  specie^)  of  birds 
discovered  by  Peale  as  new  to  science  or  new  to 
the  United  State?.  He  read  extracts  from  Peale 's 
diary  and  called  attention  to  the  other  sdentifie 
azpeditiona  of  wUah  Faala  mm  a  Banhar  givlag 
mai^  interesting  facts  of  bis  long  Ufe. 

Some  Xoff's  Of  the  AUyrodidv:  A.  L.  QrAiXTAKCB. 

Xhe  Shad  and  ila  JSelolivM  ta  th9  MittiMippi  Bivor: 
IBHwnm  STBmoEcaii  (introdooed  bj  B.  B. 

Coker). 

Mr.  Stringham  said  that  herring-like  fishes 
found  in  the  Miflsiinippi  Biver  possess  more  eco- 
aoada  rignificance  t)inn  formerly  reeo^'uized.  The 
two  mooneye's  (TTiodon)  have  rtesh  of  excellent  qual- 
ity, but  they  are  not  suiBciently  abundant  to  be  of 
giaai  imporlanooj  the^  oat  priiwtpall^  iaaecta,  «ad 
feed  both  fnimmer  and  winter,  day  and  night;  thpy 
deposit  their  egga  as  soon  as  the  water  temperature 
begiaa  to  riae  la  apring .  Tha  glnard  ihad  (Ihnh 

soma)  ^vliieh  serves  a>  food  for  other  fishes  is  leas 
abundant  in  the  Mississippi  proper  than  in  sloes 
and  lakoa.  The  river  barring  (Pomoldbao  dkryan- 
cMoris),  known  as  the  host  of  a  mussel  of  great 
value,  feeds  on  insects  wliea  tbqr  MW  abundaotr 
and  on  fldiea  at  other  times;  it  biaeda  eariy  ia 
■amiaori  foaia  are  entertained  that  the  lish  and 
mussel  may  be  <»xchidcd  from  tho  uj^pcr  river  by  a 
daai  at  Keokuk,  Iowa.  The  Ohio  ahad  {Aio»a 
oMonda)  aocma  eleariy  diatinet  from  tha  ASbatia 

jhad,  but  is  BuiTifiently  similar  to  be  equally  good 
food,  though  smaller;  on  the  Mississippi  this  valu- 
aUo  raaonno  ia  not  utilised;  tho  luibito  of  tbo  liab 
ara  alinilar  to  tbooa  of  tha  Atlaatu  ^adai^  but  U 
baa  aat  jat  booa  prorad'to  be  anadvomous. 

M.  W.  Lyon,  Jr., 
Iteoording  Secretary 
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THK  RiiLATiON  OF  WAR  TO  CHEMIS- 
TRY IN  AMBRZCA* 

WiB  is  Kd  evil  beyond  the  power  of  Ian- 

gnag-e  to  express.  To  kill  one's  neighbor  or 
one  's  enemy  is  so  repellent  a  thought  that 
one  cries  out  in  horror  at  the  idea  and  in- 
BtinctiTefy  wants  to  refine  to  liaire  anj  part 
in  action  w  gOTenunent  wbieh  inTolves 
sneh  basenesB  irrespective  of  the  provoca- 
tion.  It  is  only  with  the  greatest  diPReulty 
that  we  persuade  ourselves  to  act  together 
in  any  such  capacity  except  in  spontaneous 
defense.  Wers  it  not  the  reUgioos 
emphasis  upon  our  duty  to  support  the 
civil  magistrate  in  the  exeeutlon  of  right- 
eous law,  and  therefore  to  resist  aggression 
against  such  law,  we  would  find  little 
ground  to  stand  upon  in  onr  prosent  crisis, 
exoept  it  be  the  denre  to  bring  annihilation 
upon  the  phOosophy  which  gave  rise  to  this 
wiMrld  war. 

It  has  become  more  and  more  apparent 
that  we  have  beeu  dealing  with  a  power  in 
the  ease  of  Germany  that  is  as  unserapa- 
loos  as  her  acts  are  unmanly  and  emfiA,  and 
that  the  complaints  of  her  opponents 
against  her  .since  1S70  have  probably  not 
been  overdrawn.  The  pail  of  hoiror  and 
indignation  which  fSell  upon  ns  daring  the 
invasion  of  Belgium  and  France  was  re- 
lieved when  the  Mame  gave  hope  that  there 
was  still  power  enongh  in  the  world  to  fms- 
trate  the  dream  of  tlie  bully.  This  pall  has 
been  blowly  growing  upon  us  again,  how- 
ever, in  spite  of  the  persistent  efforts  of  the 
German  propaganda  amongst  us  to  conceal 
and  belie  tlie  reports  of  the  damnable  con- 
duct of  their  armies  and  government  at 

1  The  finnual  address  before  tlic  Ohio  Aeadoay 
of  Science,  Colambus  BMeUng,  April  6,  1917. 
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home  and  iu  the  haplcM  oountnet  lor  a 

time  nt  their  mercy.  Because  of  these 
tilings  wo  sec  mtni  everywhere  bowed  dfrwn 
and  depretssed  &h  it  becomes  clearly  deuiou- 
tttated  that  scienoe,  mental  endowments 
and  education  are  no  speeifla  againat  a 
wieked  heart.  These  things  we  really  kuew 
before  hut  refused  to  believe.  They  are 
demoustrated  to  us  now  by  appalling  ex- 
amples 80  that  the  whole  thinking  com- 
mnnity  has  beeome  so  mentally  and  spirit- 
ually depressed  that  one  has  great  difficulty 
in  going  about  one';^  normal  work,  health 
is  damaped  and  eontiuued  research  is  a 
matter  of  great  diflicuily.  A  nation  of  uu- 
naual  opportnnities,  great  mental  endow- 
meat  and  development  in  soienee  aeema  to 
have  become  the  willing  or  at  least  easily 
manipulated  pawn  in  the  hands  of  the  un- 
scrupulous stattsimau.  We  have  not  for- 
gotten that  it  was  a  chemist,  Ostwald,  in 
the  early  days  oi  the  war,  when  he  was  act> 
ing  aa  a  apdkeeman  for  Qennany  to  men  of 
science  thrnufrhout  the  world  who  was 
quoted,  when  Germany  was  in  the  flush  of 
her  initial  victories  over  Belgium,  as  saying 
the  world  had  outgrown  the  idea  of  freedom 
for  little  or  weak  peoples. 

War,  therefore,  is  a  universal  mental  de- 
pressant and  as  sueh,  alone,  mtist  damage 
progress  in  science.  It  sap:*  national  energy 
and  material  resources.  It  destroys  the  life 
of  the  younger  generation  of  scientists  and, 
in  Iar<;e  part,  the  student  material  from 
which  the  seientists  of  the  future  are  re- 
cruited. It  interferes  with  systematie  re- 
search iu  many  lines  by  mentally  depr«a8iug 
tike  worfcers»  plaoing  insoperable  difficulties 
in  their  path  and  at  times  1^  destroying 
priceless  worif,  records  and  literature^  Cer- 
tainly war  is  not  desirable  to  scienee.  even 
if  we  could  restrain  our  detestation  of  it 
and  all  its  works. 

Bitterly  as  we  may  condemn  war,  we 
dioold  be  wrong,  however,  to  claim  that  sci- 
ence stagnated  or  declined  in  war  time. 


Since  war  requires  brains,  science  is  of 
course  utilized,  and  since  the  demand  is  in- 
exorable, science  must  produce,  and  wheu 
bcience  and  engineering  are  producing,  they 
grow.  We  have  come  to  leim  that  modem 
war  is  a  seientifie  business  undertaking. 
It  involves  the  use  of  all  vital  human  en- 
deavors, and  therefore  to  vannn?  extent,  of 
all  applied  science.  On  the  one  liand,  it  in- 
volves the  utilization  of  medical  science  to 
maintain  physicsl  efflciemqr  and  speedily 
repair  damage  to  the  fighting  machine.  On 
the  other  hand,  it  involves  the  utilization  of 
a^rienltural.  piiysieal  and  chemical  seieneo 
iu  feeding  and  clothing  the  whole  military 
and  naval  eatsblishment,  and  manufaetor- 
ing  the  equipment,  armament  and  *'eon- 
centrated  energy"  or  explosives  consumed 
by  the  fi^.'htin'r  force.  It  is  stated  that  it 
require  three  men  in  the  shops  to  maintain 
one  man  in  the  army  and  seven  men  for 
one  in  tiie  navy.  It  is  evident  thereiorB 
that  it  ia  the  applied  portiox»  of  acienee 
that  are  most  used  and  hence  that  grow 
most  rinder  war's  influence.  It  is  common 
experience,  however,  that  the  stretching 
into  new  domains  and  the  striving  for  new 
goals  by  applied  science,  enriches  the  feed- 
ing ground  ot  unapplied  science  and  un* 
covers  fertile  fields  for  the  patient  and 
quiet  research  which  follows  and  which 
often  becomes  the  very  backbone  of  science 
itself.  These  r^ults  are  scarcely  visible 
and  will  not  mature  in  any  event,  for  yeazs 
after  the  war,  so  that  we  can  see  at  pieeent 
little  good  eibct  upon  unapplied  science 
and  we  feel  quite  certain  that  tiie  revene 
influences  have  the  upper  hand. 

Alttiou<zii  it  would  not  be  wise  at  pre-sent 
even  if  we  had  the  time  to  go  into  detail  in 
discussing  this  subject  nor  would  it  profit 
you  particulariy,  yet  it  may  be  useful  to 
mphariae  certain  points  of  view  which 
come  sharply  to  our  attention  when  we  at> 
tempt  to  aurvqr  the  field. 
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We  oonld  Maroelj  eaqMet  to  wtmiate  the 
retvrdiiiff  tfect  of  the  war  on  chemistiy, 
because  we  can  not  pry  into  it  deeply  and 
broadly  enonjrh  to  prove  our  impn-ssions, 
for  research  is  partly  in  tlie  minds  of  scien- 
tific worifien.  However^  certain  fljgna  of  in- 
fliMQces  actually  exist  which  tend  to 
weaken  and  retard  progress.  The  Ameri- 
can Chemical  Society  of  some  9,000  mem- 
bers, the  largest  chemical  society  in  the 
world,  publlahee  twice  a  month  the  jownal 
Chemk<U  AMraeti,  Ita  editorial  ofBcea 
are  in  the  ehemlstr>'  building,  a  few  atepa 
from  the  one  in  which  we  are  now  as- 
sembled. Chemical  Abstracts  has  fur  some 
years  covered  the  field  of  chemistry  by  ab- 
stracts more  thoroughly  than  any  foreign 
journal  of  tlio  kind.  It  reviews  some  600 
journals  from  all  parts  of  the  world  and 
there  is  spent  upon  it  by  the  American 
Chemical  Society  an  aimual  budget  of  over 
$40,000.  It  is  easily  seen  that  this  must  be 
the  most  powerful  and  most  important 
agency  for  research  in  chemi8tr>%  and  per- 
haps also  in  nny  science,  tliat  exists  in  the 
world.  Some  rpiantitative  idea  of  the  evil 
effect  of  the  war  upon  chemistry  in  general 
may  be  gotten  from  its  effects  upon  this 
cdossal  ageragr  for  assisting  applied  as  well 
as  unapplied  research  in  chemistry. 

In<iuiry  to  the  editor  of  Chemical  Ab- 
stracts developed  tliat  the  effect  of  the  war 
on  current  chemical  literature  as  reflected 
in  CJkemM  AMnuU  may  be  shown  ap- 
proximately by  the  following  statement ; 

TMid  N<k  «f  ahrtncti  pablUMd  (pat- 
ents inclnded)  in  1913   £6,971 

Total  No.  of  abstracts  pablished  (pat- 
«iU  IndacM)  ia  1914   84,38$ 

Totui  No.  of  abstntrtf  paliHriMd  (pal- 
«aU  iwdnded)  ia  1915    18,449 

iMal  Kd.  «f  aMx««to  pttUMwd  (pat- 
•Bta  ladnM)  is  m9   16,m 

These  flgnres  are  fairly  representatiTe  of 
actual  puUieation  of  original  papers  of 


more  or  less  direct  interest  to  chemists,  as 
Chemical  AhMttwiM  has  continued  doaely 
to  approach  completeness  in  spite  of  war 
conditions.  The  quality  of  the  papers  be- 
ing published  is  somewhat  below  the  nor- 
msl  standard.  Not  a  great  many  foreign 
chemical  jonmak  have  entirely  ceased 
publication  since  the  war  started,  but  all 
show  a  more  or  less  marked  decrease  in  the 
number  of  pages  turned  out.  Most  of  the 
French  and  German  journals  are  published 
much  less  frequently  than  in  normal  times, 
two  or  more  nombers  being  grouped  under 
one  cover.  Apparently  no  important  Entj- 
lish,  Italian  or  Ru.'^sian  chemical  journal 
has  ceased  publication  since  the  war 
started.  The  following  list  includes  the 
journals  concerning  which  we  have  uncer- 
tain information  but  which  indicates  that 
they  have  probably  cessed  publication  due 
to  the  war: 

English : 

Cheuaeal  World. 
Oaa  JonnaL 

BuiuQuehti  Bierb. 
Deut.  in«d.  WoehKbr. 
T^ipxiger  WMm^Zt^ 
SiUkat-Z. 
Tfhiillmm. 
Zeiitr.  Eiji.  Mod. 
Z.  ezp.  Med. 
«.  Hyg . 

£i|^t  jeoiaali. 

French: 

Attn.  Mteas. 

Arrh.  l)iol. 

Arch.  int«rn.  phannaoodja. 

Arch,  intom.  physiol. 

Arch.  aied.  opu 

Bottfrare. 

Bra»ii.  uialt. 

Bull.  ad.  pharmaeoL 

BulL  aoc.  franf.  mm. 

BaU.  aoe.  geol.  Fraitca. 

Ban.  MM.  ind.  Aaina. 

Bull.  soc.  ind.  min. 

BulL  aoe.  tad.  MuUiouae. 

LeOnlr. 

LISagnli. 


Digrtized  by  Google 


696 


8CIENCB 


pr.  ft       XLT. »».  lUI 


J.  d  'agr.  trop. 

J.  des.  fabr.  aucre. 

J.  Bci.  math,  pfegfi.  atl. 

Badinm. 

Hob.  68nB<  vuf* 

Mon.  teint. 
Nord  Braw. 
Paplflr. 

Petit  lirassour. 
Bev.  ehim.  appL 
Boy.  drim,  ind. 
Bflif.  electrochim. 
Bev.  Titicnlture. 
Bev.  gen.  mat.  color. 
Sucrerie  Ind.  colon. 

OflrtMT.  Z.  Bhc»  EVttanr* 
One  jonnaL 

BolL  Mad.  »of .  med.  bilf. 

Bill!.  8ci.  acnd.  tot.  bfllg; 
Bull,  soc  cliiau  belg. 
J.  phann.  boc  d^miVBiik 
Bev.  intern,  phana* 
Snererie  Bdg. 


The  cott  0/  pufrlioalio*  of  ChmM  Alh 
$traei$  Im  been  incr^oed  by  about  10  per 
cent,  as  a  result  of  the  war.  Tliis  is  chiefly 
due  to  tlie  iuereaaed  cost  of  paper.  The 
same  percentage  increase  will  enter  into 
the  eoet  ef  the  Deeemiial  Jadia.  to  Oh*m- 
ieal  AbtiraeUj  whioh  ta  abont  to  be  imed 
by  the  Amerioan  Chcsnieal  Soeietgr  at  a 
cost  of  over  $:]0,lK)0. 

Need  we  go  further  for  c\n(lence  of  the 
ill  effects  of  war  upon  science?  Ccrtumly 
it  takee  little  insight  to  tee  that  tfala  etop- 
pagtt  or  at  leaat  aide-tracking  of  the  wheda 
of  chemical  research  will  be  felt  in  thii  ad- 
enoe  for  years  to  oome. 

WAB'8  SEL4TI0K  TO  AFPLOD  OBSMBTBT 

In  oonaidering  the  apj^ied  aidi  of  duoDp 
iaby  let  us  remember  that  war  is  eaaentiaUy 

engineering.  Its  object  is  to  overcome  nat- 
ural and  artificial  obstacles.  It  must  thevs- 


fore  get  results  which  are  deliberately  se- 
lected at  the  will  of  those  directing  the 
war.  It  insists,  therefore^  that  every  one 
and  everything  must  prodnoe.  Its  immi 
agents  are  engineering  and  applied  ehsnp 
istry,  the  engineering,  because  it  stru^Iet 
with  the  problems  of  space  and  time  and 
material  for  tools  and  weapons,  and  ap- 
plied chdiuistry,  because  it  is  a  necessary 
handmaiden  to  elBeient  engineering^  and  in 
addition  fumiahia  Uie  aource  and  vehicle 
for  convenient  and  effective  handling  of 
energy  in  the  most  concentrated  forms. 
The  chemical  ener^  of  the  modem  high  ex- 
ploaive  is  the  strong  right  aim  of  the 
fluting  &iiee  and  without  it  armiea  are 
but  chaff.  With  British  control  of  the  aeaa^  > 
Gernmn  armies  with  all  their  numbers, 
tJiorough  eqiii] iiiif^at  and  splendid  military 
power,  would  have  been  impotent  in  a  few 
weeks  or  months  without  the  ehoniea!  abil- 
ity to  get  nitric  acid  from  atmospheric  ni- 
trogen instead  of  Chilean  nitrate,  for  with- 
out nitri<>  nc\d  high  explosives  and  even 
smokeless  powder  are  impossible. 

The  time  at  our  disposal  is  too  brief  to 
toueh  on  all  the  divirions  of  applisd  ehem- 
istvy*  Much  progress,  for  instance^  has 
been  made  in  the  domnin  of  the  special 
brancth  called  engineering  chemistry  which 
involves  among  other  things,  the  chemical 
investigation  of  materials  for  alloys,  shrap- 
nel,  aeroplanes,  submarines  and  other  war 
supplies.  It  would  be  unwise,  now  that  we 
liave  lioeome  involved  in  the  war,  to  deal 
publicly  with  some  of  the  improvements  in 
this  field,  for  they  are  vital  as  well  as  inter- 
esting. Some  of  us  have  followed  tiie  pol- 
icy during  the  last  three  yean  of  not  even 
discussing  with  onr  cnllcnpnies  or  students 
such  innovations  of  military  importance  in 
this  and  the  allied  countries  as  have  come 
to  our  atCmtioit,  whleh  might  by  any  means 
percolate  into  Gennany.  The  brandi  of 
applied  ehemistiy  known  as  metallnxgy  in 
which  this  eonntxy  is  perhaps  the  moot 
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highly  developed  in  the  world  also  renders 
distinct  serfioe  in  war  time  beoniae  it  fa 
vital  to  engineering  and  in  the  piodiijsti<m 
of  arms  and  ammunition.  We,  however, 

will  emphasize  more  particularly  the  twin 
fields  of  industrial  chemistry  and  chemical 
engineering,  because  in  the  nature  of 
tilings  this  field  is  less  popularly  Imown 
evm  among  chemists.  Industrial  chemis- 
try  is  tliat  branch  of  chemistry  which  use?? 
all  the  rest  of  chemistry  and  much  cnj^'i- 
neering,  for  the  furtherance  of  production 
of  chemieal  snhataaees,  or,  the  oae  of  diem- 
ieal  means  or  methods  for  mannf aeturing 
any  material  of  commerce.  Chemical  engi- 
neering is  th.^t  branch  of  engineering  and 
industrial  chemistry  which  applies  engi- 
neering principles  auCi  methods  to  chemical 
manufaetnring  or  prodnction.  Beeanae 
their  cum  is  production  these  two  fields  haire 
been  largely  dominated  by  war  conditions 
for  the  past  three  years.  On  them  the  war 
has  had  two  mutually  antagonistic  effects, 
the  one  retarding  or  injuring  and  the  other 
developing  and  benefiting. 

wab's  damaob  10  CHuinuub  piiwjantr 
The  main  factors  vital  to  sneeeaii  in  any 

ehemioal  industry  are 

I.  Thorough  knowledge  of  an  assured 
market. 

II.  Posatsrien  of  at  least  one  weH  stud- 
ied and  workable  ehemieal  process  and 
ehemieal  ability  to  handle  it  eeonomieally 
ander  varying  raw  material  and  finiahed 

product  markets. 

TTT.  Poss^ion  of  engineering  abnity  to 
carr^'  out  and  maintain  in  operation  the 
cbemiBtry  involTed  in  the  prooeBB. 

IV.  SnfBeiimt  margin  of  profit  to  at* 
trttSt  capital  and  business  confidence  in 
chemical  and  engineering  abili^  in  meet- 
in    the  problems  of  the  field. 

Any  thing  or  any  one  who  weakens  or 
strikes  at  any  of  these  fonr  &etors  is  an 


enemy  of  chemical  industry  and  does  dam- 
age to  it. 

When  war  waa  declared  in  Bnrope  stag- 
nation set  in  at  once  in  the  ehemieal  indus- 
tries and  indications  of  disaster  were  the 
rule  in  many  of  them.  Petroleum  refining, 
turpentine,  rosin  and  wood  products  among 
others,  were  hard  hit  beeanae  we  axe  strong 
exporters  and  sndi  industries  as  mixed  fer- 
tilizer manufacture  also,  because  we  im- 
port heavily  of  potash.  This  stagnation 
could  not  last  long  since  the  chemical  in- 
dustries nndoiie  the  whds  lalwie  of  mod- 
SEm  indnstrial  derelopment  and  inriUsap' 
tion,  and  production  is  necessary  to  life. 
Eventually,  therefore,  the  chemical  indus- 
tries wore  forced  to  resume  operations  but 
great  uncertainty  as  to  markets  rendered 
operationa' dilBenlt  and  lield  back  maiqr 
changes  in  processes  and  equipment  rend- 
ered necessary  by  changes  in  source  or  kind 
of  raw  materials.  The  nature  of  these  in- 
dustries is  often  such  that  the  failure  of 
supply  of  one  ehemieal  raw  material  even 
if  need  in  bat  limited  amoonta  may  prove 
fatal  by  rendering  the  product  unaatiafiw- 
tory  to  the  market  if  indeed  it  is  not  en- 
tirely valueless.  A  good  illustration  of  the 
vital  importance  of  atccurate  knowledge  of 
the  nailGet  in  these  diemieal  iidnatriea  is 
fiomished  by  the  dye  sitnatian,  where  wa 
had  recently  the  anomalous  condition  of 
bitter  complaint  of  shortage  by  consumera 
simultaneously  with  utter  inability  of  some 
producers  to  market  their  product,  and  still 
other  prodnoera  with  large  eontraeta  for 
product  and  inability  to  prodnea  dne  to 
poor  deliveries  or  failure  of  equipment. 
These  difficulties  do  much  harm  since  they 
tend  to  discourage  capital  and  it  must  not 
be  forgotten  that  indnstrial  ehemieal  do- 
vslopment  b  impoarifale  withont  oapitaL 
German  chemical  manufacturera  nnder- 
s'  jfKl  this  clearly  when  they  OT^nized 
American  branches  of  their  color  works, 
eliminating  American  employees  to  conceal 
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the  market  and  its  peculiarities,  and  plac- 
ing all  their  busiue^  in  the  hands  of 
"Amerieau  citizeus"  of  German  name. 
Thai  ifim  tiit  U.  8.  Bomn  of  Fonifii 
and  Damcstae  Cmninereo  attenptecl  lait 
Septmbw  to  pnbliah  the  •monnti  of  eaeh 
dye  conmimed  in  this  country  they  vigor- 
ously protested  that  their  rights  as  Ameri- 
can citizens  were  being  infringed  by  en- 
couraging  competition.  The  vnoovering 
of  this  oetopns  to  public  gaze  should  be  set 
down  to  the  war's  credit.  It  has  long  been 
a  familiar  animal  to  many  industrial  <diem- 
ista. 

Another  evil  effeet  of  war,  a  common  one 
now  greatly  intensiiled,  is  the  diaoonrage> 
mailt  of  capital  by  failure  of  hasty  and  iU* 
advised  manufacturing  projects.  Success- 
ful speculators  and  others  have  been  influ- 
enced by  the  potential  earning  capacity  of 
industrial  ehemistiy  and  hftve  jumped  into 
projeels  vith  little  study  and  no  ezperi- 
anee.  Often  such  capital  has  not  known 
enouph  to  employ  chemical  engineers,  but 
has  put  growing  workit  into  the  hands  of 
electrical  and  mechanioal  engineers  whose 
general  engineering  sase  has  not  always 
saved  thflu  fhna  phyaieal  diaaiters  fliat 
diemieal  experience  would  have  avoided. 
Such  engineers  and  capital  and,  sad  to  say, 
many  chemists,  who  either  lacking  entirely 
in  irmnnfflcturinf^  experience  or  having  had 
manuiacturing  experience,  though  they  ac- 
quired no  sense  of  Mvonsibllity  to  preteet 
capital  against  haaatd  from  decidons  with- 
mA  basts  in  experience,  have  been  the  eaay 
victims  of  the  machinery  and  equipment 
company  who  needs  but  to  see  a  plant,  or  a 
j)ioture  in  a  hook,  and  they  will  desi^rn  you 
one  while  you  wait.  There  not  being  the 
proper  engineering  cheek  soch  plants  fail 
at  times  with  regretable  loss  of  life,  as  wdl 
as  capital  and  eon£dence  in  things  ehou- 
ieal,  or  if  they  succeed  (because  the  proc- 
ess is  simple  and  well  known)  the  plant  can 


be  counted  upon  to  cost  from  50  to  100  W 
more  per  cent,  higher  than  it  should. 

The  equipment  companies  and  their 
engineers  are  not  necessarily  diAopest 
They  ssU  equipment  and  who  but  fh^  are 
responsible  if  fliey  do  not  sell  you  enough 
equipment  when  you  consult  them  for  ad- 
vice in  designing  our  plant  t  They,  there- 
fore, sell  you  enough.  Experienced  engi- 
nes will  often  eut  the  estinntes  of  audi 
equipment  manufacturers  in  half. 

Another  illustration  of  how  this  situation 
works  out  in  practise  might  be  given  in  the 
case  of  benzol  refining.  This  is  an  impor- 
tant nMtter  in  modem  high  explosive  man- 
ufaeture.  Some  little  time  ago  the  beat 
text  ever  written  in  English  on  industrial 
chemiv'ry  contained  a  chapter  by  a  -'bi->m- 
ical  engineer  who  had  ample  opportunity 
of  observing  the  best  American  practise 
(wfaiA  happens  to  be  second  to  none  in  flw 
world).  His  chapter  on  this  subject,  tliei«- 
fore,  is  a  classic,  but  in  illustrating  the 
text  he  did  not  reproduce  details  of  stillg, 
for  instance,  with  engineering  exactness, 
but  aUowed  the  artist  who  made  the  draw- 
ings considerable  leeway  to  hia  imaginatioiL 
In  fact,  he  left  out  entirely  a  vital  feature 
in  the  construction  of  such  stills.  "Were  it 
not  for  the  loss  of  eflSciency  and  the  expense 
involved,  you  would  be  greatly  amused  if 
yon  could  go  with  ne  to  a  number  of  the 
reftneiies  built  in  this  country  in  the  last 
two  y^rs  under  war  pressure  by  madiinciy 
companies,  for  prf>^c1  engineers  who  were 
not  themselves  experienced  in  this  industry 
but  who  needed  tiie  industry  as  one  of  the 
links  in  their  larger  operatioiiB.  In  vmy 
case  the  stills  were  built  exactly  patteined 
after  the  pictures  in  this  text  and  in  no  case 
were  they  efficient  or  as  nearly  efficient  as 
was  possible,  if  a  little  thought  regarding 
the  use  to  which  they  would  be  put  had 
been  given  them.  They  were  built  to  sell, 
not  to  (operate. 
The  same  capital  newly  invested  in 
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chemistry  is  also  the  eaqr  vietim  of  ftnotber 
evil  which  is  necessarily  costly  to  industrial 
chemistry  and  is  a  heavy  blow  to  the  whole 
science.    This  «vil  is  the  ignorant  or  un- 
iorupulous  chemist.   The  great  difference 
between  industrial  ehemical  raeereh  and 
other  chemicel  leaeateh  is  that  the  former 
mtist  produce  results  on  tbf  qnestiou  in 
hand  while  the  latter  may  ramble  if  neces- 
sary into  less  difficult  fields.  When  inex- 
perieneod  eapital  is  seekiiiir  ehemiwl  i«ist- 
anee,  the  fisst  individual  it  moeti  who 
elsims  to  be  a  cbemiit  is  asnnud  to  be 
competent  to  handle  any  prtibl^^m  without 
inquiry  into  his  past  experience.  This 
same  capital  would  scarcely  employ  a 
bridge  enghieer  to  design  a  dynamo,  ytit 
plant  after  idant  for  ^emical  manqfao* 
ture  has  been  constnicted  in  tlie  last  two 
years  in  this  country  with  no  more  intelli- 
gence tlxau  this.  As  a  result  literally  mil- 
liona  ham  been  aqoandered  and  lost  in 
these  nnsueoflssfiil  plants.   But  unlortii- 
nately,  aiongh  sneh  plants  are  successful, 
that  their  authors  escape  the  penaltj'  of 
their  dishonesty,  and  therefore,  the  evil 
persists  and  continues.   Plants  have  been 
oonstmoted  for  the  manufacture  of  hig^ 
saqiloriTes  hy  engimeen  who  knew  nothing 
4^  the  bnnn^  resulting  in  great  loss  of 
property  and  even  life  from  their  final  de- 
struction, or  iu  abandonment  where  they 
proved  unprofitable.    I  have  heard  of 
plaata  exoeted  for  the  eoneentration  of 
aolplrarie  aeid  in  whieh  a  battery  of  stilla 
for  this  purpose  costing  in  the  neighbor- 
hood of  a  quarter  of  a  million  dollars  was 
placed  in  operation  without  even  .a  single 
experiment  prdininaiy  to  arsetion,  on  tha 
type  <d  material  to  he  need,  and  not  even  a 
trial  run  on  one  of  the  stills  before  all  were 
placed  in  operation.    The  first  day  they 
operated  was  the  last  day,  for  they  all  went 
into  solution  in  the  add. 

Hon  who  were  or  daimed  to  he  ehemists 
htcve  read  how  simply  some  reaetioiis  de- 


scribed in  the  general  ehemistriea  work, 

and  designed  a  plant  upon  their  nerve  or — 
as  they  thought^ — common  sense,  and  found 
to  their  consternation  that  under  the  con- 
ditions they  made  for  themselves  the  reac- 
tion did  not  prooeed  at  all,  or  they  were  so 
inexperieneed  in  large-seale  operations  that 
they  could  not  recopnizc  what  thfv  had 
when  the  work  was  under  way.  Others 
have  so  far  lost  their  heads  by  publicity  or 
finandal  possiUlitlfli^  eiven  though  good 
ehemisti,  that  they  have  assumed  that  what 
OQllld  ho  done  with  raw  material  from  one 
source  could  be  equally  well  done  with  it 
when  from  another  source,  provided  they 
merely  proved  its  actual  presence  in  the 
new  prodoet  Ignoring  the  whole  luslory 
of  chemical  as  well  as  industrial  chemical 
development  that  the  chemical  environ- 
ment profoundly  affects  chemical  reaction, 
no  adequate  confirmatory  studio  were 
made  before  eapital  to  the  extant  of  hun- 
dreds of  thonsands  of  dollars  has  been  in- 
duced to  invest  in  such  guesses,  with  disas- 
trous re'snlts  to  capital  and  gravo  loss  of 
confiflfiirr  i;i  chemicnl  research.  These 
things  aie  in.  large  pari  due  to  or  at  least 
the  leases  eoold  only  be  so  heavy  under  war 
pressme.  Prooessea  whidi  gave  every 
promise  ot  success  have  been  hurried  into 
failure  or  near  failure  by  undue  publicity 
giving  premature  capitalistic  confidence  in 
them  and  it  is  with  profound  regret  that 
we  see  the  psssing  for  the  time  at  least  of 
sneh  things  as  toluol  from  petroleum,  which 
more  attention  to  study  may  still  make 
useful  in  war  emergency  at  least. 

These  are  outlines  of  some  of  the  evil  in- 
flueneea  duo  to  or  aeeentnated  Iqr  war. 
They  are  in  part  of  sneh  a  teehnieal  or  pro- 
fessional nature  that  tiiey  ahonld  not  have 
been  imposed  nnon  your  attention  unless  it 
were  to  protect  you  against  misunderstand- 
ing the  just  criticism  of  the  results  of  these 
evils  and  to  emphasise  that  we  do  not  eon- 
aider  war  an  wt>mif}(pij><i  blessing  if  we 
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should  appear  enthuaiastie  about  the  prog- 
ren  that  hai  been  made  in  war  time.  Then 
too  ire  should  always  pofnder  more  OTwr  oor 
lapses.  The  sneeeeaea  eaa  take  eare  of 
themselves. 

rnTTHBimn  w  imjiD  obsmibxrt  mt  was 

There  is  indeed  anothsr  aide  than  the 
e%il  we  have  been  disenssinf?.  There  has 
been  much  real  progreiss.  The  evik  men- 
tioned are  largely  growing  pains.  Engi- 
neering and  its  serrioes  to  mankind  have 
been  long  appieoiated  to  some  extent  at 
least.  Chemistry  is  lests  easily  understood. 
The  everywhere  present  applications  of 
chemistry  pass  unnoticed  for  the  most  part 
In  everyday  life.  Probably  the  greatest 
flomtribation  to  seienee,  therefore^  of  the 
present  war,  is  the  awalsttiing  of  the  aver- 
ajre  mind  to  the  power  and  va1nf>  to  man- 
kind of  that  frroup  of  phenomena  which 
we  study  as  chemistry.  This  is  probably 
beeanse  we  most  easily  grasp  and  appreei- 
ata  applieations  rather  than  generalisa- 
tions, and  the  use  of  eheraistrv  in  war  has 
been  a  revelation  to  the  general  public. 

In  other  ways  also  this  war  has  effected 
a  development  in  ehemistry  and  its  appli- 
eations whieh  has  oatatripped  any  inflnenee 
ainee  the  modem  fonndations  of  the  science 
were  laM  rtvor  n  cfntnrr  a^o.  It  will  be 
many  years  before  the  influence  will  ma- 
ture and  become  apparent  or  meajsurabie. 
Nevertheless,  we  do  not  erave  progress  or 
development  at  sueh  a  prioe  aa  war. 

We  must  r«jogni«e,  however,  that  severe 
disturbances  are  very  effective  in  dislocat- 
'mg  fetishes,  for  instance.  So,  one  of  the 
phases  of  this  struggle  wliich  is  noteworthy 
is  the  pnblie  awakening  to  oonseioaBMSB  of 
the  power  of  chemistry  and  tiia  nniversal 
distribution  of  the  ability  to  rise  it 
promptly  and  effectively,  as  ajjainst  the 
old  idea,  that  this  power  and  this  ability  is 
posBSBsed  by  a  diossn  fbvr.  An  illnstntioii 


or  two  will  perhaps  show  that  this  latter 
Idea  is  still  too  prsvslsnL 
I  have  met  mannfaotorers  since  the  war 

whose  operations  were  brought  to  a  full 
stop  by  lack  of  some  raw  material  or  other 
who  complacently  accepted  their  fate  on 
tiia  ground  fliat  they  oonld  not  get  a  Geop- 
manehemist  Th^hadnolnaainiaviirof 
Germany  at  all.  They  just  thought  it  was 
a  matter  f>f  common  information  that  chem- 
ists were  domestic  animals  imported  from 
the  Black  Forest.  Would  you  believe  that 
some  of  these  mannlaetaren  ware  engineers 
graduated  trcm  aoma  of  onr  large  colleges 
of  engineering  and  not  men  without  edoea- 
tion? 

In  such  a  time  aa  this  we  eee  that  our 
keeping  quiet  aboat  the  progress  and  de- 
velopment of  Ameriean  ehemiatty  in  yean 

gone  by,  was  criminal,  for  muoh  liarm 
suits  from  lack  of  information  a?  well  as 
from  misinformation.  There  are  always 
patriotic  (xermans  and  others  who  praise 
tiieir  oonntryls  aoihievemaits  to  ns  and  aa 
I  pointed  out  last  year  in  Science,  we  are 
glad  to  see  this  and  our  university  teachers 
of  chemistry  have  been  lavish  in  their 
praise,  particularly  of  Qerman  chemistry. 
They,  however,  are  not  rendering  very  good 
serviee  to  the  eommnnity  when,  se  tiu{y 
should,  they  give  such  praise,  if  they  fail  to 
make  a  real  effort  tn  firid  out  also,  what  is 
going  on  in  their  own  country.  We  tini- 
▼ersity  professors  feel  abused  if  it  is  in- 
fened  tiiat  we  aN  not  w^  informed,  yet 
we  innoeently  assmne  se  the  only  modem 
devdopment  in  chemistry  the  latest  tale  of 
achievement  from  a  German  dye  advertise- 
ment and  these  lads  know  how  to  use  the 
educated  public  and  university  chemistry 
profeseors  aa  wdl,  In  farthering  thdr  ad- 
vertising propaganda.  Much  good  work 
has  been  done  by  the  Journal  of  Industrial 
and  Engineering  Chemistry  in  publishing 
a  series  of  articles  by  authorities  on  what 
the  American  ehemist  has  done  for  the  fa^ 
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dividual  industries.  Time  only  will  eradi- 
cate the  eviL  Only  a  short  time  ago  I  was 
at  a  baaquet  of  a  Moiety  of  wigimwrB  in  aa 
•astern  oity.  Tlie  jprofanor  <it  duaniafeEy 
froin  a  near-by  muvonity  was  an  invited 
speakor  He  was  a  revered  and  respected 
mau  amoug  American  chemLsts  and  a  man 
of  ailairs,  too,  but  lie  lived  m  tiie  durk  ages 
of  dkemioal  aduevement.  He  apent  lialf  of 
hia  time  tellittg  hmr  wonderfol  elieimifcry 
was  and  how  great  the  achievements  of  for- 
ei^  chemistry  in  particular  and  not  one 
word  of  American  chemistzy.  Yet  in  his 
own  ct^  in  the  last  three  years  has  sprung 
np  a  ehemieal  indnstiy  tliat  ia  marvekoii^ 
and  which  he  did  not  know  ezistad*  la 

his  own  linn,  nrcrtnir  rVipmis^ry.  v:ns  n  plant 
for  making  certain  organic  materials  used 
in  war,  by  a  series  of  steps  that  has  no 
aounterpart  in  ehemiesl  litoatnra  tor  tha 
inagnitiid^  and  ooaeeption  of  ita  ftfc^— ^^fj 
engineering  operations.  It  is  not  only  tha 
largest  scale  upon  which  all  of  its  many 
operatioiLs  have  ever  been  conducted,  but 
ita  chemiiitry  is  a  series  of  highly  inter^tr 
ing  adaptations  and  devekipnunots.  'When 
paaoe  comes  again,  if  that  plant  stall  pros- 
pers it  will  be  a  useful  aid  in  the  solution 
of  one  of  our  most  important  engineering 
problems  of  this  generation.  Americans 
are  not  wixarda  tliat  they  do  in  two  years 
what  it  took  German  ehemists  deeadea  to 
work  into.  Such  things  are  only  dona 
where  the  ability  exists  and  the  power  born 
of  experience  in  solving  similar  chemical 
problems  is  possessed.  It  is  not  right  to 
our  atudanta,  yon  who  teaah,  to  praiae  tha 
e(»npetttoi«  of  onr  aoB^ataeiots  and  never 
atir  OQXsalves  to  be  infoimad  on  what  our 
own  countrjTnen  are  doincr.  even  if  the  for- 
eign achievements  are  served  up  to  us, 
ready  to  teach,  as  paid  advertisement  of 
German  djre-makers.  The  Gannan  general 
staff  has  learned,  if  othera  have  not,  that 
German  chemical  achievement  which  is 
great,  indeed,  is  no  sign  that  e^oal  ability 


does  not  exist  elsewhere.  The  allies  and 
America  improvised  a  munitions  industry 
in  two  years  to  mateh  dieir  wiaehitia  of 
forty  yeain' preparation.  Soeh  an  aehiero- 
ment  is  only  the  natural  result  of  our  pres- 
ent industrial  chemical  development  in 
America  and  the  allied  countries.  There 
is  notiiing  in  the  rate  of  American  indus- 
trial chesMeal  development  of  whiflk  any 
Ameriean  need  be  ashamed. 

The  progress  in  industrial  chemistry  and 
chemical  engineering  in  the  last  three  years 
itself,  in  this  country  has  been  wonderful. 
Let  me  prot^t,  however,  that  this  is  no 
groond  for  tha  philoaophy  whieh  I  nndisr*- 
stand  obtains  in  some  quarters,  that  war  ia 
a  desirtthlp,  natural,  logical  or  sort  of  evo- 
lutionary benefit.  All  this  progress  is  in 
spite  of  war.  War  could  force  us  to  do 
nothing  we  did  not  poasew  eapacity  lor  ba- 
fi«a.  Beeanae  war  efaangea  tiie  normal  ra- 
lations  between  supply  and  aoat 
and  selling  price,  gives  us  opportunitiM  tO 
do  only  what  we  could  do  anj'way,  if  the 
same  demand  arose  from  any  other  cause. 

Indostrial  ehamieal  tendeneies  during 
the  war  have  been  govemed  by  unusnsl 
demands  for  chemicals  from  abroad  in  ad- 
tlition  to  war  drains,  healthy  home  require- 
ments, new  demands  from  industries 
formerly  supplied  from  abroad  or  forced 
to  nae  new  raw  material  by  aearnty  or  hif^ 
prices,  togither  with  speculation,  raising 
prices  to  unusual  levels.  This  resulted  in 
expansion  of  existing  plants,  rapid  in.stalla- 
lion  of  new  ones,  hasty  perfecting  of  new 
prooessea  already  dowly  maturing  and  tha 
sailing  of  opportnuitiea  to  profit  by  bii^ 
prices  through  erection  of  small  plants  for 
the  production  of  special  chemical  mate- 
rialii  and  through  the  development  of  proc- 
esses hitherto  existing  as  possibilities,  only, 
in  the  mi^^dn  of  ehemists.  This  haa  greatly 
extended  also  the  supplying  of  ehemieal 
construction  materials  and  machinery  and 
has  increased  the  opportunitiea  lor  the 
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rapid  development  of  inventions  in  this 
line.  The  prof^re.ss  made  here  alone  has 
been  as  great  as  haa  been  accompliahed  in 
many  individiu]  dewdes  in  the  put  The 
importatkM  of  this  ii  appuwnt  when  we 
consider  that  if  the  chemical  engineer  had 
at  his  disposal  as  efficient  apparatus  and 
materials  of  constmetion  in  his  plant,  as 
exist  ill  the  chemical  laboratories  of  the 
ineaent  day,  or  ae  the  aiedumieal  and  elee- 
trisal  engineerv  haw  in  their  wonk,  prog- 
ress in  the  arts  would  be  at  least  a  hundred 
years  ahead  of  its  present  development. 

The  tendency  to  manufacture  at  the 
■  marlcti  ia  another  good  derdopment  wliieh 
haa  been  greatly  aoeentnated  by  the  war. 
For  some  time  there  has  been  a  growing 
tendency  for  manufaetiirers  who  are  larjre 
consumers  of  chemicals  to  produce  these 
chemicais  tiiemselves.  Assisted  by  gradual 
price  elevation,  thia  tendenoy  haa  been 
greatly  eaeonraged  by  the  invwition  in  the 
last  two  decades  of  process  and  machines 
of  merit  which  could  find  no  sale  jis  such, 
in  well-eatabliiihed  chemical  manufacturing 
plants,  because  they  frequently  offered  in- 
anflleient  advantagea  to  warrant  diseard^ 
log  thoHc  already  operating,  or  were  merely 
alternative  in  their  character.  A  jyood  ex- 
ample of  how  this  tendency  to  manufacture 
at  the  market  works  out  normally  where 
the  impelling  fwree  ia  merely  gradually  ad- 
▼aneing  prieea,  competition  preventing  ex* 
eeasive  elevation,  is  to  be  seen  among  others 
in  the  case  of  hl^ach  for  paper  manuffiftur- 
in^.  Consumers  of  alkali  and  l)leacli,  such 
as  progressive  paper  manufacturers,  opera- 
ting on  a  large  scale,  and  others  have  ex- 
perimented for  years  with  inventions  for 
the  electrolytic  production  of  these  mate- 
rials from  common  salt.  Our  present  hifjh 
development  in  this  branch  of  chemical  in- 
dustry is  in  no  small  degree  due  to  these 
individual  efforts,  many  of  which  during 
the  past  twenty  years  have  been  eminently 
aaeeessfoL  High  prices  and  poor  deliver* 


ies  in  the  last  two  years  have  forced  mat- 
ters to  a  head  in  this  direction.  Where 
formerly  we  had  a  few  large  chemical 
plants  mannfaetoring  caostie  aoda  and 
ehloxine  for  bleadi  by  sieetro-diemieal 
means,  we  now  have  distribute  throngfaout 
the  country  a  prrewt  Tiumbi^r  of  coneems 
who  have  added  to  their  equipment  a  plant 
for  the  production  of  these  products.  The 
operation  of  tiiese  units  under  widdy  di* 
verse  conditions  will  greatly  anridh  our 
ehemical  enpineerinpr  experience.  A  num- 
ber of  cell  types  are  obtainable  which  op- 
erate economically.  Some  of  these  are  well 
advertised  in  the  ennent  literatnie,  but 
some,  thoogfa  equally  anceeaaftil^  audi  as  the 
Allen-Moore,  Gibbs  and  Nelson  cells  are  not 
so  well  known.  The  cell  portion  of  sneh  a 
plant  is  on!y  a  fraction,  however,  of  the 
equipment  required  and  it  is  important 
that  the  rest  of  the  plant  should  be 
property  designed.  The  simpler  and  more 
duraMet,  therefore,  the  design  of  appa- 
ratus, the  mor*»  satisfactorv-  the  entire 
equipment  will  be.  There  has  been  placed 
in  operation  in  some  eight  plants  recently 
a  tirtal  of  nearly  2^000  eella  of  one  type 
alonor  with  a  daily  eapaeily  of  200,000 
pounds  of  chlorine  gras.  Some  plants  con- 
structed this  year  cost  as  much  as  a  half 
million  dollars.  These  will  be  valuable  for 
defense,  for  we  use  much  dUorine  in  ma- 
ting gnneottott  or  nitRHsellulose,  for  mines 
and  smokeless  powder. 

This  use  of  alternative  inventions  is  valu- 
able in  eneourasrinjf  new  invention  and 
much  industrial  chemical  investigation,  and 
alleviatM  to  some  extoit  tfie  ill  effects  of 
nnwananted  increase  in  selling  prieea. 

Progress  in  Chemical  Engineering  may 
be  illustrated  perhaps  best  by  the  proprress 
in  acid-making  equipment.  High  presmire 
manufacturing  of  chemicals  and  difficulty 
of  obtaining  supplies  haa  brought  rapid 
improvements  and  development  ot  ehemioal 
engineering  materials  by  eompeiling  laige 


Digitized  by  Google 


Jmm  IB,  U17] 


SCIENCE 


605 


scale  experimentation  on  new  prodncts  and 
substitutes.  To  resist  corrosion  by  acid 
and  other  chemicals,  pottery  or  so-called 
chemieal  stoneware,  glaas  and  natnral 
atone  appantna  have  been  med  heietofore. 
Tlds  necessitated  small-sized  apparatna, 
and  meant  in  the  case  of  stoneware  a  manu- 
factnrinjr  time  of  about  two  months;  for  tlie 
clay  workiug,  drying  and  cooling  after 
firing.  Attempts  liave  been  made  fbr 
many  years  to  replace  this  material  by 
metal.  Platinum,  silver  and  gold  are  used 
in  special  cases,  but  whilo  tlios**  metals  can 
be  made  into  any  size  apparatus,  cost  is 
prohibitive  for  most  uses.  Two  dasses  of 
alloys  have  now  been  developed:  rare 
metal  alloys  sneb  aa  tnngstan,  chromium, 
or  niekel  irons,  and  more  recently  the 
cheaper  and  more  resistant  silicon-iron  al- 
loys. Extensive  trials  in  the  last  two  years 
bave  diown  flie  osefahiesi  of  tiMse  alloys 
thongh  th^  do  not  posaess  quite  tiie  le- 
aistanee  of  stoneware  to  corrosion.  They 
are  known  under  varyincr  trade  names,  such 
as  durion,  made  here  in  Ohio,  tantiron 
and  ironac.  They  are  very  resistant  to  all 
fltrengths  of  snlpbnrie  and  nitrie  aeida  and 
ave  used  with  great  satisfactton  in  fheir 
manufacture  and  permit  plants  to  run  for 
months  vr^thout  shut-down.  The  success  of 
the  modern  tower  system  displacing  plati- 
anm  for  oonemtrating  sulphuric  acid  bad 
been  largely  dne  to  the  use  of  pipes  and 
fittings  of  this  alloy.  Early  in  1915  the 
demand  for  nitric  acid  for  war  purposes 
increased  to  enormous  proportions,  result- 
ing in  eztenaiona  to  old  nitric  acid  plants 
and  the  ereetkm  of  new  ones  larger  than 
tiie  irarld  had  ever  seen.  Ddivones  on 
■tooeware  jumped  to  six  months  and  even 
longer  and  had  the  production  of  nitric 
a<;id  been  dependent  upon  stoneware  alone, 
as  a  few  years  ago,  it  would  have  been 
greatly  eortailed  and  the  story  of  the  great 
vrar  would  have  been  different.  As  these 
alloys  can  be  aeeored  on  short  notice,  the 


same  as  cast  iron,  chemical  manufacturers 
(io  not  hesitate,  if  a  .still  should  run  wild 
and  froth  sodium  sulphate  into  the  con- 
denser, to  direct  worionen  to  break  the  oon- 
neetions  at  onee  with  a  fc*"""*"  and  allow 
tibe  eipelled  material  to  flow  on  the  floor, 
thus  preventing  the  wrecking  of  the  con- 
densing apparatus.  New  eastings  can  re- 
place the  broken  one  at  once.  Such  ex- 
travagant handling  of  the  material  wonld 
not  be  poadble  under  the  usual  slow  de- 
liveries with  stoneware.  This  freedom 
from  risk  of  damage  to  condensers,  and  the 
making  of  condensers  themselves  of  this 
material,  enables  stills  to  carry  a  heavier 
dtarge  and  operate  at  greater  speed. 
"Where  the  old  equipment  charged  2,000 
potmds  once  or  twice  in  24  hours  tliese  war- 
time stills  operate  on  4,000  pounds  of  nitre 
plus  4,000  pounds  of  sulphuric  acid,  charg- 
ing three  times  per  M  hoioa.  The  alloy  is 
somewhat  brittle,  but  very  moeh  less  so  than 
chemieal  stonewan.  It  is  easy  to  see  these 
silioon-iron  alloys  are  a  boon  to  the  acid 
iijilustrlfs  and  thousands  of  tons  of  cast- 
ing are  in  use  and  new  chemical  processes 
are  possible  and  now  in  operation,  too^ 
which  could  not  exist  before,  because  of  * 
lack  of  suitable  material  of  which  to  con- 
struct apparatus.  Some  of  these  new  proc- 
esses are  having  a  decided  value  in  the  Al- 
lies' campaigns.  No  single  development  in 
many  decades  has  had  aa  mueb  inflnenee  as 
this  one  has  and  will  have,  for  it  ia  only  in 
its  infancy. 

I  need  not  weary  you  with  other  illustra- 
tions of  progress,  though  much  has  been  ac- 
complisbed  in  many  lines  and  radieally  new 
chemieal  processes  developed.  The  most 
wonderful  and  greatest  chemical  works  I 
have  ever  seen  have  been  erected  in  this 
country  since  the  war  began  and  the  best 
of  them  were  coal-tar  dye  and  synthetic  or- 
gaaie  ehanical  works.  BsascnaUe  progress 
has  been  made  in  American  laboratory 
glass  and  porcelain.  After  the  war  we  are 
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going  to  be  indepeudeut  of  importation  in 
gron  «oal>tar  prodneto  and  praetieally,  if 
not  entirdjr,  in  ammooift  for  ftotaliieKB. 

"Wc  are  also  weeding  out  the  unnece^ary 
use  of  potash  whcro  it  replaces  soda  due  to 
our  own  careless  teaching  of  chemistry  in 
speaking  of  and  using  potamiiim  em- 
pounds  where  sodium  serves  as  welL  Ger- 
man potaah  ezportffs  and  otheva,  auoh  aa 
for  Saxony  manganese,  after  the  war  will 
have  an  expensive  eampaij;n  to  win  us  back 
to  these  former  unwarranted  uses  of  their 
product. 

The  relation  of  chemistry  to  national  da- 
fcnse  has  been  rendered  clear  by  the  war, 
a  service  of  no  mean  ma^mitude. 

Explosives  and  asphyxiating  gas  manu- 
faetore  ara  depandant  upon  labjrinihian 
ahemieal  engineering  operatioiia.  It  la  ob* 
^onsly  necessary  for  adequate  pr^arad- 
ness  that  this  country  should  be  self-con- 
tained and  not  dependent  upon  importa- 
tion for  such  supplies  as  nitric  acid,  toluol 
and  sulphuric  acid  for  defense.  We  hsva 
the  sulphur  and  pyrites  for  solphorie  add. 
The  toluol  and  other  coal-tar  products  we 
have  ample  for  our  usual  needs,  but  in 
time  of  war  toloul  becomes  the  basis  of  "T. 
N.  T."  or  trinitrotoluol,  one  of  the  most 
effective  higli>power  ndlitary  ezploaivea. 
The  erection  of  new  coke  oven  plants  has 
bxit  partially  met  the  demand  for  toluol  in 
the  last  two  years.  In  defending  ourselves 
this  would  be  too  slow,  for  such  installations 
are  difficult  to  get  under  auceenfol  opwa- 
tim  iu  kaa  than  a  year.  A  large  and  weU* 
astabUahed  dye  industry,  therefore,  is  vital 
for  defense,  for  it  would  produce  a  bigrger 
demand  for  coal-tar  products  and  toluol 
production  in  peace  times  and  its  opera- 
tiims  are  quickly  convertible  into  onea  for 
producing  high  explosives.  It  ia  to  ba 
hoped,  therefore,  that  the  German  alliance 
with  our  textile  manufacturers  may  be 
broken  up  during  this  war  so  that  Congress 
will  be  leas  belpleaa  in  fostering  tfaia  dye 


industiy  as  a  matter  of  defense  than  it  has 
been  in  the  paat  The  axpenae  of  atoring 

within  the  country  nitrate  of  soda  imported 
from  Chili,  adequate  for  the  nitric  acid  of 
munitions  production  in  case  of  war,  would 
tie  up  millions.  The  government  will  es- 
tablish a  plant  to  make  nitric  aeid  from  tiie 
atnuMpbere.  The  Norwegian  prooasa  (elee- 
tric  arc)  la  atated  to  require  five  tinna  aa 
much  power,  a  vital  factor,  as  is  required 
in  the  mttking  of  nitric  acid  from  cyana- 
mide.  Germany  has  installed,  for  making 
i^attamidc,  during  tiie  war,  additional 
equipment  costing  $100,000,000,  utilizing 
over  60,000  horse-power  and  producing 
about  200,000  tons  per  year  of  nitric  acid, 
requiring  the  most  feverish  activity  for  a 
year  and  a  half  cxt  the  part  of  her  ehamical 
engineen.  We  have  aooie  American  ang> 
geationa  which  if  su<»sea8fal  will  take  less 
power  than  the  German  method-  Any 
method  for  nitric  acid  producing  ammonia 
also,  is  desirable  as  au  aid  to  agriculture. 
Prioea  asked  for  power  are  much  higher 
than  abroad,  and  aa  the  eoat  of  the  «ngi> 
neerinpj  is  only  about  10  per  cent  of  the 
total  charges  in  electric  power  installation, 
it  beeomes  evident  tliat  efiScient  national 
defense  and  economic  agriculture  depend 
on  more  eoonomic  banking  methoda.  So  in 
every  instance  we  are  confronted  wifli  tiie 
problems  of  peace  when  working  out  na- 
tional defense.  It  should  be  remembered 
that  our  usual  source  of  nitrogen  deriva- 
tivea,  the  of  by-prodnot  edki^ 

bringa  with  it  the  indiapeiiaahle  toluol,  and 
no  electrical  method  does  thh.  Before  the 
government  nitroj!:en  plant  is  built,  there- 
fore, it  should  be  a  matter  of  serious  in- 
quiry whether  the  government's  $20,000,- 
000  might  not  bring  the  aame  reaolt  and 
give  a  liberal  supply  of  toluol  besides,  if 
invested  in  by-product  coke  expansion,  for 
much  of  our  coke  is  still  made  without  sav- 
ing by-products. 
It  is  an  open  secret  that  tiie  aeeeptanoe  of 
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imt  ardatB  m  this  eonxitfy  stnined  to  fhe 
fanaldnff  noint  onr  best  onnniied  ehiiiueal 
Indostries.  Tlie  meve  nqmst  by  the  allied 

countries  two  years  ago  for  onr  soda,  ben- 
zo],  toluol  and  our  explosives  for  only  a 
small  portion  of  their  demands,  produced 
a  ilate  of  affidm  in  ofor  indurtriw  fliat  was 
an  appalliiig  waniiiig  against  tha  time  wben 
we  would  need  such  things  ourselves,  for 
defense,  and  in  immenseh''  greater  volume. 

It  is  Datnral,in  view  of  the  nature  of  these 
defense  problems,  that  the  engineers  and 
chemists  of  the  eountry  liaTe  been  sraioos  in 
the  preparedness  movement.  Thirty  thou- 
sand engineers  r-.nrl  f^hemists  of  the  United 
St.!!tps  volunteered  without  pay  to  the  Na- 
tional Consulting  Board  for  both  the  navy 
and  axnoy  to  woik  on  ^  orsaoisatfam  of  the 
indostries  of  the  eoontiy  for  national  de- 
fense. The  result  was  mneh  more  efficient 
than  any  similar  organization  carried  out  in 
the  world,  for  no  grovernment  could  afford  to 
pay  for  the  expert  services  involved.  This 
eonanlting  board  and  its  sneeenor  the  Na> 
tional  Conncil  fbr  Defense,  have  assisted 
the  country  to  become  self-contained  for  de- 
fense, arranged  for  speedy  conversion  of 
industrial  plants  into  munitions  plants  and 
arranged  during  peace  to  prevent  useless 
waste  of  experienced  engineeiB.  Bzperi- 
eneed  chemical  engineers,  for  instance,  like 
naval  officers,  can  not  be  trained  in  a  day 
or  a  year,  though  the  analytical  chemical 
eontrol  can  be  taught  in  a  few  days  to  any 
diemiat.  The  mistakes  made  by  Britain  in 
passing  throa§^  the  blodnde  materisls 
helpfol  in  expIoeiTe  manufaeture  demands 
tJiat  onr  military  authority  and  foreign 
oflBce  liave  at  its  call  as  wide  a  variety  of 
chemicxU  experience  and  advice  as  possible, 
and  every  ehemist  as  well  as  engineor  in 
thia  ooinntry  is  now  being  card  indexed. 

If  we,  as  scientists,  ask  ourselves  individ- 
ually what  we  can  do  to  assist  in  the  gen- 
eral defense  of  our  hresidee  and  our  ideals, 
the  answer  is  do  our  daily  work  in  what- 


ever field  it  may  be,  as  though  it  were'  tiie 
most  important  sin^e  thing  in  the  world 

and  particularly  do  our  «<modrt  to  awtff 

production  and  those  directly  engaged  in  it, 
whether  manufactvring  or  agricultural. 
Then  when  the  government  calls  upon  us 
for  speeial  service  we  will  be  ready  to  at- 
tack the  problems  which  only  the  militaiy 
arm  can  formulate  for  us. 

We  have  touched  on  sufficient  hij^h  points 
to  indicate  the  character  of  the  iniiuence  of 
the  war  upon  chemistry  in  America.  Still 
other  points  should  be  discussed,  were  there 
time.  Hardly  say  branch  of  the  science 
but  contributes?  an  important  service  to  the 
national  defease  as  well  as  our  normal 
benefit. 

After  all,  ia  not  ebemistry  and  science 
itself  a  pMtfy  matter  in  the  presenoe  of  this 
world  calamily  and  the  pei^onal  suffering 

ever  upon  our  minds  ?  Have  we  not  often 
wondered  what  we  had  done  to  be  spared 
to  this  minute,  from  such  things?  It  may 
be  proper  to  say  we  do  not  quarrel  widi  the 
German  people  as  such,  but  with  the  ideala 
and  acts  of  their  leaders  and  government. 
Do  not  let  that  point  of  view  toward  our 
neighbor,  however,  be  used  by  us  to  excuse 
onr  individual  responsibility  for  this  gov- 
ernment and  ita  evny  act  Wearerespon- 
dble,  and  we  alone.  We  have  aeen  eonclu-  . 
give  proof  in  the  la.st  three  years  that  sci- 
ence and  education  are  merely  aids  and  not 
specifics  against  international  immortality 
and  that  the  devoteea  of  setsnce  are  as 
easily  mMed  as  others  when  the  leadm  too 
are  scientific.  Though  this  war  has  long 
become  evident  as  a  war  for  privile^  and 
the  exploitation  of  the  weak  by  the  strong, 
and  the  doctrine  that  the  state  can  do  no 
wrong  rather  than  that  the  state  mtut  do 
no  wrong,  let  us  not  deceive  ourselves  that 
our  abolition  of  aristocratic  nrovcrnment  is 
a  specific  for  this  malady,  for  it  is  not. 
This  is  our  constant  battle  still,  even  under 
onr  Imm  of  govemnenl 
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It  has  become  so  evident  in  this  war  that 
the  intelligent  and  scientific  criminal  is  a 
teniUe  veoMe,  and  dislodging  him  at 
times  mek  a  weary  and  fatal  task,  that  we 
nraat  find  aoma  way  of  preventing  oar  lead- 
<»r8  and  prrmips  or  classes,  whether  gowrn- 
inental  or  indiLStrial,  from  becoming  this 
kind  of  danger. 

Havo  we  not  readied  the  time  when  we 
are  willing  to  tarn  to  the  One  who  ordained 
civil  government  for  our  good,  acknowledge 
that  He  ordained  it  and  not  we  ourselves, 
and  make  our  leaders  or  rulers  **whom  God 
and  this  people  shall  ehooaa*  — "men  fear- 
ing God  and  hating  eoTetoa8neM"f 

Jaxv  8.  Wetbbow 


Indt-strial  Citemistrt  Lad<»ato»T| 
Thk  Ohio  Btate  Univeksitt 


8CIZNTIFIC  EVENTS 

ram  joubmai.  of  thb  axskxcam  msdical 
AaaociATioif 

Aoooaniro  to  the  umMl  lepoit  of  the  tms* 

tees  of  the  Ameri<»n  Medical  Association  the 
print' iin»l  exy^ense  in  the  publication  of  The 
Journal  is  that  of  paper,  thia  expense  being  one 
third  of  tiie  total  eq^enses.  The  pviee  of  paper 
hesea  to  go  vp  la^dly  in  the  spring  of  hat 
rf>ar.  Alx>ut  June  and  July,  book  pAjier  was 
almost  unobtainable  and  oommanded  a  price 
tiwee  or  four  times  what  was  being  paid,  the 
low  fate  prevailinir  for  tiie  entire  year  191j. 
the  cost  of  paper  being  approxim.Urly  $11^>,000. 
lu  1916  the  oMt  of  paper  was  approximately 
$184/MX>— «n  inereeee  of  ehout  $18,000  over 
Hie  pmoediiig  jwar.  It  is  eatinieted  that  lor 
the  present  year,  1917,  the  paper  will  cost  about 
$170,000.  Thifs  means  an  increase  in  1»17  over 
last  year  of  $37,000,  and  of  SM,000  over  1915. 

These  new  conditions  presented  proUams  to 
the  board  that  had  to  be  met.  Tt  wns  necessary 
to  increase  the  annual  subscription  price,  de- 
crease the  ai2e  of  The  Journal,  or  get  along  with 
decreased  inooms.  LMsreasing  the  subscription 
price  was  not  possible.  But  the  size  of  Thr 
Journal,  it  is  said,  can  be  reduced  without 
seriously  lessening  its  value  or  its  uaefuln^  to 


its  readers.  Tlir  nunibtr  of  fellows  of  the  as- 
sociation reoeiviug^  The  Journal  lias  beea  m 
foDows: 

ISOO   8^ 

1901    9JU1 

1902   U4W 

isos  *  ii^tn 

1904   1.1.899 

190ft   17,570 

190«   20,826 

11)07   26,255 

1908    2t),.">82 

1900   31,999 

1910  ss/ns 

1911    33,540 

1912    33,250 

ms  s«,«os 

1914   39,518 

1915  41,854 

1916  41,SS8 

1S17  4^U 

The  above  figures  do  not  inolnde  honoiaiy 

ffllowjt,  nor  those  fellows  who  have  suh-sstitutfd 
The  Arehivea  or  the  Child n  n's  Journal  for 
The  Journal  of  the  American  Medical  Associa- 
tion. 

APPROPaiATIONS  FOR  CORNELL  UNIVERStlY 

Oomiroa  Wamuv,  of  New  York  state,  has 
signed  the  annual  appropriation  bill  whidi  pro- 
vides for  the  expenses  of  the  two  stat«-  c  «lh>:.-; 
at  Cornell  University  during  the  coming  fiscal 
year,  from  July  1,  1917,  to  June  80,  1918. 

We  learn  from  the  Ooradl  AUmmi  WtM§ 
that  the  bill  carries  for  the  State  College  of 
Agriculture  $779,401.  Of  tliis  amount  $35,750 
is  to  provide  for  specific  deficiencies  in  appro- 
priations made  by  the  two  prseediag  k^shp 
tnros.  The  present  legislature  had  already 
I)asst'd,  s<inu'  .nix  weeks  ago,  an  nmortrencr  item 
of  $55,910  for  the  College  of  Agriculture  to 
enable  it  to  eany  on  its  woric  dniing  tiie  onr- 
reat  year  in  view  of  the  rednotion  in  the  gen- 
eral approprintiou  hill  r.  year  ago.  Wiion  this 
emergency  item  is  added  to  the  general  appn>- 
priatimi  biU  just  passed  it  makes  a  gross  ap- 
propriatiim  pnmded  by  tiie  pieeenl  hgidatvra 
of  $S.'?5.??11  as  against  a  gross  a]iproprietion  <rf 
$r)ls..'i2r,,(;o  mnde  by  the  V.H<^  legislature,  oraa 
increase  of  $316,^65.34.    When,  however,  the 
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emergency  and  deficiency  items,  which  t/ipether 
amount  to  $01,660,  are  subtracted,  there  is  left 
a  net  appropriation  of  1743,651  for  the  yetr 

In  addition  V>  the  above  appropriations  the 
general  appropriation  bill  this  year  provides  a 
specific  item  of  $42,000  for  printing  the  publi- 
oatiiQitt  of  tlie  OoOagie  of  itgrionltiiM.  Horo* 
tofore  no  special  appropriation  for  printing  hafl 
been  made,  hut  the  colK'^ffp  printing  hns  bfcii 
paid  for  out  of  a  lump  appropriutiou  known  as 
tbo  kgiakti'Vtt  pfintinff  fniuL  Tho  printing  for 
the  next  fiscal  year  must  be  limited  to  tiie 
amount  of  this  sporific  item. 

Included  in  the  $743,651  in  the  geiiezal  ap- 
piopriatioii  1>0  are  ft  munber  of  ■Uftll  iteana^ 
of  which  the  aggregate  som  is  $34,000,  for  new 
construftion  and  improvements.  The  largest 
of  these  is  an  appropriation  of  $12,000  for  the 
addition  of  a  unit  to  the  oentral  heattngr  pihuit 
When  this  unit  is  installed  the  old  heating 
plant  in  Roberts  TIall  ijj  to  he  removed  and  the 
boiler  room  remodeled  to  provide  additional 
epaoe  for  the  general  pnrpoflea  of  the  ooTlege. 
An  item  of  $8,000  is  included  for  remodeling 
thi^  hoilcr  room.  To  pxit  in  additional  road?, 
sidewalks  and  drains  and  general  improve- 
meota  to  Ihe  groonda,  $6,000  is  prorided;  for 
a  new  piggery  with  detached  pens,  $7,000;  for 
n  jnicking  slied  on  the  [X)inology  prounds, 
$1,000,  and  for  small  storage  houses  for  the  de- 
partment of  plant  breeding  a  small  item  ii  in- 
oiodedt 

AN  INSTITUTE  OP  APPLIED  OPTICS  POR 
PSANCE 

Mk.  E.  S.  Hodomov  %vrites  in  Nature  that  a 
aoheme  is  on  foot  in  Paris  to  establish  an  In- 
•titate  of  Applied  Optics,  with  the  objeot  of  se- 
euting  cloecT  cooperation  ht'tween  theoiy  and 
practiw  in  the  oi'tiial  triitie.  It  lias  been  sug- 
gested, according  to  an  article  in  La  Nature, 
that  the  scope  of  the  institate  should  fall  into 
three  aeetion*,  via^  (i)  a  college  of  optios,  pro- 
riding  a  thorotitrh  thwretical  and  praetical 
training  for  opticians,  and  promoting  among 
its  students  a  taste  for  optical  research ;  (ii)  a 
oentral  optloal  labowtory,  where  tests  of 
glflsaoft  and  optical  instruments  would  he  made 
for  men  of  science,  public  bodies  and  manufao- 


turers  and  resenreh  work  of  general  interest 
carried  out;  and  (iii)  a  special  trade  school  in 
which  the  students  eould  obtain  a  thorough 
training  in  the  practical  branches  of  the  trade. 

It  IS  proposed  'liMf  tli.  ii  -t-tute  should  puh- 
lish  transactions  iu  a  form  following,  the 
ZeUte^rifi  fUr  InsirumtiUenkunde.  The  stu- 
dents of  the  college  of  optios  would  be  re- 
cruited from  the  educati^l  elasees — army  and 
navy  officers,  students  or  ex-students  of  the 
universities  and  technical  colleges,  astrouo- 
mers,  flhmiinating  enginesfs,  mann&otnrsxs 
of  optical  instruments  and  doctors  interested 
in  physiological  optics.  There  would  be  two 
distinct  brauchea  of  iui»truction,  viz.,  general 
optics  and  instnnnental  optics.  The  oovnses 
would  be  supplemented  hj  leeturee  on  all 
modern  optical  qtieftions.  The  period  of 
study  is  ijugge«ted  as  one  year. 

The  csotval  laboratory  would  serv«  as  a  teet 
laboratory  for  manufacturers  ol  opticsl  instm^ 
ment3  and  for  glass  manufacturers,  as  a  prac- 
tise laboratory  for  the  students,  and  as  a  re- 
searcb  laboratory  for  tiie  college  staff. 

Tha  pnrfessional,  or  trader  school  would  take 
youngr  people  for  three  years  and  give  them  a 
thorough  training  in  (i)  gla^s-working,  and 
(ii)  constmetion  and  fitting  up  of  oi>tical  in^ 
Btrmnents.  The  scheme  has  received  the  faTor* 
able  consideration  of  various  gr)Tcmmcnt  de- 
partments and  of  certain  scientific  and  learned 
societies  in  Paris;  indeed,  the  publication  of 
the  transactions  of  the  institute  is  already  as- 
sured. While  it  would  1k>  difficult  to  in<?tall  the 
machinery  and  plant  necessary  for  the  trade 
section  of  the  institute,  it  is  sugg^ted  that  the 
program  of  the  couzess  should  be  oonsidered 
and  the  principal  courses  conunencsd  in  the 
school  year  of  1917-18. 

THE  CROCKER  LAND  EXPEDITION 

Db.  Harrison  J.  Huxt,  a  member  of  the 
Grock^  Land  expedition,  arrived  in  Copen- 
hagen on  June  8,  repovtiag  the  SKpsdition 
still  in  northern  Greenland.  Direet.  news 
from  Donald  B.  MaeMilian,  head  of  the  ex- 
pedition, annoimcing  that  he  and  his  com- 
panions had  only  enough  suppliss  to  last  tiieni 
until  August  of  this  year,  has  now  been  re- 
ceived by  Dr.  Smuy  Fairfield  Othoxut  psesi- 


Digitized  by  Google 


610 


SCIENCE 


[M.S.TObZLV;Vfcllll 


dent  of  the  American  Museum  of  Natural 
Hifltoiy.  Mr.  MacMillan  reports  that  botii 
the  relief  Tessels  sent  to  bis  aid,  the  Oeorge 

B.  Cluett  and  the  Danmarl-,  have  failed  to 
reach  him  and  urges  that  a  third  be  sent,  as 
otherwiso  the  party  will  be  obliged  to  adopt 
Eskimo  methods  and  live  on  the  oountry. 

GeoTfTo  n.  Sherwood,  ncting  chairman  of 
the  Crocker  Land  Committee,  composed  of 
repr^entatives  of  the  American  Kuseum  of 
NfttunI  Histofj,  the  Anwirimn  Geoffnpliiosl 
Society  and  the  University  of  Ilinois,  an- 
nounces that  the  steam  sealer  Neptune  will 
be  sent  with  all  poiuiible  diiiptttch.  Thia  third 
^ovt  to  xeecih  Hie  pertj  in  the  fioaea  nortih 
wiU  cost  at  least  $40,000,  provided  that  the 
Ncpfuuc  is  fiV'lf  to  roach  the  base  at  Etah, 
Greeulaud,  ana  return  by  September  next. 
The  Oommittee  hopes  diet  ia  ^dem  of  the  sb- 
traordinary  expenses  it  will  receive  substantial 
financial  aid  from  the  public.  From  the  sci- 
entific point  uf  view,  the  results  of  the  ex- 
pedxtioiL  ivIOj  iustify  Hhe  hmrj  eoBt»  it  is 
mid,  although  Crocker  Land,  which  Rear- 
Admiral  Peary  thought  he  saw,  has  proved  a 
land  of  mirage.  Among  othosr  things,  the 
partus  has  disooveied  riz  new  idands  and 
mapped  and  ea^end  Finlay  Island,  seen  more 
than  sixty  years  ngo  by  Sir  John  Franklin, 
and  yet  never,  so  far  as  is  known,  actually 
visited  man. 

The  Crocker  Land  E^editim  mnt  north 
in  1913.  T)o<'tor  TTovey,  ns  chairman  of  the 
committee-in-charge  of  the  expedition,  left 
New  York  in  1916  to  eany  aid  to  Ur.  Vac 
Hillan.  He  was  in  ebajse  of  the  steamer 
Oeorge  B.  Cluett,  which  was  chartered  from 
the  Qrenfell  Association.  The  Cluett  reached 
Korih  Star  Bay  ia  Septanber,  1916^  1b«t» 
owing  to  the  formatioiL  of  ice,  coidd  not  pro- 
ceed further  north.  In  this  raierfrency 
Doctor  Hovey  proceeded  /i  hundred  and  fifty 
miles  to  die  headooarters  of  tiie  coqMditioB  at 
Etah.  Thvse  members  of  the  Crocker  Land 
Expedition  mnnaged  to  reach  TTolst<^>nberg'  in 
south  Greenland  and  from  there  took  ship 
lor  Copenhagen.  Dr.  Hovegr  naaaiiied  with 
die  Crocker  Land  party.  In  response  to  an 
appeal  from  him,  the  eomniitteo  chartered  the 
steamer  Dtmrnark  from  the  Greenland  Mining 


Company  and  dispatched  her  north  to  ths 
xelief  of  the  party.  The  Danmark  wtm  » 
ported  on  August  90  last  buSsdng  the  ioe  ia 
Uslnlle  Baj. 

SCIENTIFIC  NOTES  AND  NEWS 
Da.  Abtbitb  Dbav  Bbtaii,  of  Chicago,  was 
elected  president  of  the  American  Medical  As- 
sociation at  the  meeting  held  in  Xew  York 
City  last  week.  The  meeting  of  the  associa- 
tion neit  year  viU  be  at  ChicagQi. 

Jx  honor  of  l>r.  J.  3,  StevcsisoB,  emedtns 
professor  of  geology  in  Noiv  Tesk  ITniveruty, 
the  faculty  elub  honge  will  be  known  as  Steven- 
son Hall.  One  of  the  residences  on  the  cam- 
pna  haa  been  eenverted  into  a  fsenhy  dab 
hottss^  the  equipping  of  the  building  for  that 
purpose  being  done  by  the  class  of  1902. 

Profbssob  James  F.  Kemp,  sinec  1891  pro- 
fessor of  geology  in  Columbia  University,  has 
retired  from  aetive  aervioe  owing  to  th»  Ine 
paivment  of  bia  healdi* 

Base  HosprrAL  No.  5,  the  Harvard  Medical 
School  unit,  is  reported  as  having  arrived  in 
Paris.  Major  liobert  U.  Patterson  is  in 
'  eommand  of  this  nnit»  of  which  Dr.  Hamy 
Cuahing  is  director.  Professor  W.  B.  Can- 
non aceompanies  the  unit  to  make  investiga- 
tions on  the  cause  and  treatment  of  "  ahodc** 
Ml,  "hKfiKem  ^ttsll  ia  asstadiig  him. 

Bb.  LmwiBfoii  FABtAnib  piestdsnt  of  the 

University  of  Colorado,  will  shortly  go  to 
France  under  the  auspices  of  the  Rockefeller 
Fuundutiun  to  undertake  work  for  the  control 
of  tubercolosia. 

OoLUKBU  ITatmairr  has  oonferred  its  doc- 
torate of  S'?iGnce  on  Dr.  George  E.  Hale,  di- 
rector of  the  Mount  Wilson  Solar  Observatory, 
on  Dr.  Bobert  A.  Millikan,  prof^sor  of  phys- 
iea  in  die  ITnifersity  of  Chioago^  and  on  Itr. 
Guglielmo  MareonL 

Xkw  YuiiK  U.M'^'ETtslTY  has  conferred  the  de- 
gree of  doctor  of  laws  on  Dr.  Charles  S.  Mac- 
Donald,  the  alienist,  and  on  Mr.  Theodoie  N. 
Vail,  president  of  the  .Amoioan  Teiagvapb  and 

Telephone  Company. 

Dr.  Raymond  Dodoe,  professor  of  psycholo^ 
at  W  esle^au  Univenity,  has  been  appointed  to 
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tite  Ernest  Kempton  Adams  neearah  leDow- 

ship  at  Columbia  ITniTerri^. 

Dr.  3kL  C.  Merrtt.I.,  wlio  lia>  dono  f^nuluato 
work  at  Cornell,  Chicago,  Harvard  and  Wasb- 
iog^n  universities,  and  who  has  bocu  director 
of  die  dflpartmeat  of  agtknamton  of  fhe  Idaho 

Technical  Institute  for  the  past  two  y^'ars,  Iins 
brrn  nrpointcd  bortiVxiltnrist  nt  tbc  TTtah  Ai^ri- 
cuitural  CuUegc.  He  will  take  up  bis  work  at 
Logan  on  Jitl7 1. 

Bb.  Isambb  Dtib,  of  Tulane  UniTeraity.  has 

received  an  appointment  as  major  in  the  Med- 
ical Officers'  Reserve  Corps. 

JDh.  JiBWABD  K.  Baldwin,  director  of  the 
Saranae  Lalte  T^aboratory,  delivered  the  an- 
nual addrfps  before  tlie  Alpha  Omega  Alpha 
Honorary  ifedionl  Frateniity  nt  Wcsteru  Re- 
serve Medical  School  on  May  14.  The  subject 
vat  "Latent  tuberculosis,  its  unportanoe  in 
nnlitaij  pnpaiaition.'' 

Akvold  Lookwood  Flbtoexb,  TCseerch  as- 

sistaiit  in  geology  nt  Trinity  OoHcigeh  DublilW 
has  been  killed  in  the  war. 

Dr.  Felix  Lb  Daktkc.  professor  of  tropical 
pathology  in  ihe  UniTersity  of  Bondean^  died 
on  Jnoio7. 

AcooBBma  to  Nature  progress  has  been  ntade 
with  the  proposal  to  establish  a  national  nie> 
mo  rial  to  the  late  Captain  F.  C.  Selous,  kiUed 
in  action  while  leading  his  men  in  an  attack 
on  a  Oerman  post  in  East  Africa  early  in  Jan* 
uary  last.  An  iiifuf^ntial  and  representative 
conmuttee  has  been  formed  under  the  chair- 
mandup  of  the  Bt  ISion.  E.  E.  Montagu,  MP^ 
nitii  Mr.  E.  Xorth  Buxton  and  the  Hon.  W.  P. 
Schrciner,  C.M.G.,  as  vice-cbairmcu.  Among 
others  who  have  joined  the  oonunittee  are  Vis- 
eonnt  Boston,  G.O.M.Q.,  the  Earl  of  Coven- 
ti7t  Dr.  David  (headmaster  of  Bugliy),  Lord 
Desborough,  Viscount  Grey,  Colonel  T.  Roose- 
velt, Lieutenant-General  J.  C.  Smuts,  and  rep- 
resentatives of  Uie  Boyal  Geographical  Society, 
the  Zodogieal  fioeiety,  tho  Entomolosieal  So- 
cioty,  the  British  Ornithologists'  TTnion.  the 
Eoyal  Colonial  Institute  ntid  the  British  SoBth 
Africa  Company.  The  ooinwittee  has  decided, 
liitii  the  penniirioii  of  tho  tmaleea  of  ^  Brit* 
iah  Mvaetun,  to  plaoe  a  nrand  tablet  in  Hio 


Katuzal  Hiatory  Muaeum»  where  many  of 

Selous's  finest  trophies  are  exhibited.  There  is 
a  jrcncral  dofire  that  some,  adrlitloiml  form  of 
perpetuatiug  his  memory  should  be  established. 
It  is  theielore  proposed  to  found  a  Bdous 
scholarship  at  Rugby  (his  old  school),  for  the 
sons  of  officers,  primarily  oi  those  who  have 
fallen  in  the  war. 

Th£  Journal  of  the  American  Medical  As- 
loeiation  atatea  that  Major  Hngh-Hampton 
Young,  M.  R.  C,  Baltimore,  director  of  the 
James  Burhaiiftn  Brady  Institute  at  the  Johns 
Hopkins  Hospital,  has  been  selected  to  head 
tho  apeeia!  miaaion  nnder  tho  direction  of 
General  William  0.  Gorgas,  Washington,  D. 
C,  and  the  Coimcil  of  National  Defense  that 
is  to  study  medical  necessities  at  the  battle 
firont*  and  will  have  entire  ehargo  of  tho 
medioal  care  of  tho  American  Army  in 
France.  Dr.  Tounp  has  already  started  on 
his  mission  and  on  his  arrival  in  England 
will  report  to  8ingeon<General  Sir  Alfred 
Keogh.  Ho  and  his  sta£f  will  also  leport  On 
tho  advisability  of  ostablishtnpr  in  this  country 
a  hospital  for  the  care  of  wounded  and  dis- 
abled American  ooldiers  who  may  ha^  to  bo 
sent  home.  Dr.  Younfj  will  be  accompanied 
by  Captain  Louis  C.  Lehr,  of  Georpetf)WTi  Uni- 
versity, Captain  Montague  L.  Boyd,  of  Emery 
College,  Atlanta,  and  Uontenant  Howard  L. 
Cecil,  of  tho  Srady  Inatitnt^  Johns  BopUaa 
Hospital- 

TnE  British  Medical  Journal  states  that 
Mr.  Alfred  T.  Davies,  of  the  Board  of  Educa- 
tion, has  written  nnder  the  title  "Student 
OaptiTea*  a  short  account  of  the  British 
prisoners  of  war  book  scheme  (t>ducational), 
whose  object  is  to  provide  British  prisonora 
of  war  interned  in  enemy  or  neutral  eotmtriaa 
with  edncational  books.  His  pamphlet  shout 
how  much  trouble  has  been  taken  by  tlio  com- 
mittee to  provide  tho  prisoners  with  mental 
interests,  and  to  make  suitable  provision  ica 
their  education  ao  aa  to  enable  tham  to  r^ 
deem  the  time  of  their  captivity.  It  includes 
letters  of  flpprovnl  from  Lord  Crewe  and 
the  presidetit  of  the  Board  of  Education. 
Lett«m  of  inqniiy  ahonld  ho  addreased  to 
A.  T.  DaTseat  Esq.,  QJi^  Board  of  Ednea- 
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tion,  Vlutehflll,  loiidon,  8.VX.,  and  tiM 
words  "Praonem  of  War"  mitlan  in  tiw 

loft-hnnd  top  corner. 

Thb  EiiK<'nu"j<  Kosciircli  A^^'^ociation  will 
hold  its  next  annual  nnx-tinp  on  June  22  and 
23,  in  conjxinction  witli  the  annual  eouiereuce 
of  flstd  wwken  «l  the  Engouea  Beoovd  (MBee, 
The  sessions  of  THday  will  bo  bdd  at  Cold 
Sprinp  Harbor  and  thnt  of  SatrirdnT  morning 
at  the  rooms  of  the  Brooklyn  lustituto  of  Arta 
and  Sciences. 

A  NEW  volume,  the  seventh,  of  the  exhaus- 
tha  nport  on  tho  earteuiva  and  valoaUa  phoa- 

phate  depoftitfl  of  the  Buaaian  Empire,  was 
imuihI  Iti'-t  year.  This  s'iv*«  the  result^^  of  in- 
vestigationfl  carried  on  during  1914;  since  the 
ontfaraak  of  tfao  war  tbo  aotiTilgr  in  thia  iMd 
has,  of  course,  been  almost  cxclasivdy  pro- 
ductive. A  general  T&sum*-  of  the  results  is 
given  iu  Kussian  by  ti^  editor,  Professor  J. 
8amojlo£F,  in  a  short  pra&tory  leotioii  of  SS 
pages.  This  is  succeeded  by  the  special  re- 
ports (in  Eiu-isiaii)  concerning  the  foUowinp 
localities:  the  8isola  and  Lusa  rivers  in  the 
Uetsysolsk  district,  goveraroemt  of  Vologda* 
by  V.  G.  Chimenkoff  (pp.  1-32);  tho  Aktjv- 
binsk  district  by  D.  X.  P.-kulnff  (pp.  nn-CO)  ; 
the  Dmitrovsk  district,  government  of  Orloff, 
by  O.  S.  Bureuiu  (pp.  61-124);  the  basin  of 
the  upper  Kama  in  the  Slobodak  diatriot,  for* 
ernment  of  Vjatka,  by  V.  O.  CThimenkoff  (pp. 
ltib-20S) ;  the  Rn^lavl  district,  ffovprnment  of 
Smolensk,  by  A.  P.  Ivauoff  (pp.  209-244); 
the  region  of  the  mi^k  ooiine  of  the  riTcr 
Znn.  frov«  mment  of  Tamboff,  by  A.  S.  Dobioff 
(pp.  245-312) ;  tlie  Pavlograd  district,  govern- 
ment of  Ekaterinosiav,  and  the  Isum  district, 
govcmment  of  Oharkoff,  6.  F.  Ifirtohink 
(pp.  313-327) ;  the  enviioiia  of  Lake  Inderdk^ 
Lbitchen»k  district,  government  of  T'^ralsk,  by 
A.  Zamatin  (pp.  327-332) ;  the  north  part  of 
the  Teoiir  distriet,  govenBiaent  of  Uyidak,  by 
A.  N.  Zamatin  and  P.  IL  Vasiljeuakij  (pp» 
333-372) ;  tlio  nortluvcst  part  of  the  govern- 
ment of  Kursk,  by  A.  N.  and  B.  N.  Semichatoff 
(pp.  373-456) ;  tlie  region  of  the  lower  oonrae 
of  tiie  xifw  Amndaija,  hj  A.  D.  AidiangeldnJ 
and  B*  N.  Semichatoff  (pp^  4S7-518);  the 


Mffwalflf,  lletebovak  and  Jiadrm  £atarietib  go*^ 

ernment  of  Kaluga,  by  A.  P.  Ixanoff  (pp. 
519-54r>).  The  book  concludes  with  "Con- 
tributions to  the  Mineralogy  of  Phoephatee," 

bgr  J«  y<  Saaiojbff. 

Thb  heirs  of  the  late  R.  J.  Lechmere  Guppy, 
of  the  island  of  Trinidad,  who  died  AuRU^t 
191(i,  are  offering  for  sale  his  large  collection 
of  shells  and  his  extensive  library,  gatfa«ed 
during  a  period  of  more  than  fifty  yean^  leai- 
deuce  in  Trinidad.  A  detailed  mnnupcript 
cfttalofjue  has  been  submitted  to  the  Smith* 
eouian  Institution  with  the  request  that  it  be 
open  to  inapection* 

EDUCATIONAL  NOTES  AND  NEWS 
<hr  June  8,  Gofemor  Fergnaon  vetoed  tiie 
antire  hiannnal  appi^priation  for  the  mainte- 

nanc<»  of  thp  main  University  of  Texaia  at  Avia- 
tin  and  the  medical  department  at  Galreston. 
The  anHMint  involred  is  aboot  tuo  mSDioat. 

The  governor  took  this  action  after  he  had 
failed  to  force  the  Iwjard  of  repents  to  disnii:^4 
without  proper  cause  the  president  of  the  tuii- 
versity  and  several  other  membero  of  ^  fao- 
ulty.  Unless  some  other  meana  of  support  ean 
be  found,  tills  action  will  force  the  Fnirersity 
of  Texas  to  close  its  doors  for  the  next  two 
years. 

A  cmm  of  legialation  in  die  law  adhool  of 
Oolumbia  University  hius  l>e«^n  endowed  with 
the  sum  of  llSO.fWX)  l,y  Mr.  Joseph  P.  Ouim- 
berlain.  Dr.  Thomas  L  Perkiuson  has  been 
appointed  Oie  fiiat  inenmbent  of  the  ahair. 

TBI  anm  of  a  hondrad  thousand  dollan  has 
been  lx>queathed  to  the  University  College  of 

nth  Wales  by  the  will  of  the  late  Dr.  William 
Price. 

CounnOt  Samuxl  £.  Qiul&i;,  a  member  of 
the  faculty  of  the  West  Point  Militaiy  Aead* 

emy,  has  been  appointed  ?uporintendeiit  to  ?\\c- 
ceed  Colouel  Biddlc,  who  has  been  assigned  to 
the  command  of  the  Sixth  Begimeut  of  £ugi- 
neera  for  aerrioe  in  Franoe. 

Professor  Wiu4am  Chaxduer  Bagut, 
Ph.D.,  dire<^or  of  the  .scIkk)!  of  education  of 
the  University  of  Illinois,  has  been  appointed 
peofeaaor  of  education  in  Teeeheia  Oolkge^  Oo- 
lumbia Oniveiailiy. 
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Gkorcew  Van  Biesbreck,  of  the  Royal  Ob- 
awvatory  of  Belgium,  has  been  appointed  aa- 
mtent  piofeMw  ol  piaolaeal  tttKmomy  at  the 
I7iiit«nttr  01ii<Mtg«. 

Fmmsoii  H.  L.  Wbitb,  f  ormeriy  connected 

\nth  the  North  Dakota  Afrricultural  Collcgo, 
who  is^  !^]x-ndii)g  tke  present  year  in  graduate 
work  at  the  University  of  Wisconsin,  has  been 
elected  pn/tmrn  of  biolocrioal  ehemistiy  in  the 
college  of  physicians  and  surgeons,  medical  de- 
partment of  the  FniTersttjf  of  Sovtheni  Celi" 
foruia  at  Loh  Angeles. 

ASSOCMTE  PkoK£8SUK  WtLLlAM  DrAPEB  HaR- 

SDis  haa  been  pfomoted  to  an  ■■aieteirt  pto- 
feMonihip  of  chemiitij  in  die  Uaivenity  of 

ChiPflpo. 

I.N  tl  i'  flfpartnient  of  anatomy  of  the  college 
of  ph^  tiiciaiis  and  surgeons,  Columbia  Univer- 
tktst,  Oliver  8.  Stvong  etid  Dr.  Tem 
Bandbekolt  have  been  apftdated  to  he  aMiet- 

ant  professors. 

Dr.  Harrt  Clark,  instructor  in  phy?ics  at 
Harvard  University,  has  been  api>ointed  pro- 
fessor of  physics  at  Victoria  CoU«gti,  Welling- 
ton, New  Zealand. 


DISCUSSION  AND  CORRESPONDENCE 
TUS  CBNTSAJ.  ILLIHOIg  TORNADO  OF 

nay 

A  TORHADO  crossed  Central  Illinois  £rom 

Pike  County  on  the  western  side  of  the  state 
almost  dircrtly  east  into  Vigo  County, 
Indiana,  then  bent  southeastward  into  Mon- 
roe County,  Lidiana,  on  the  aftenMMm  of 
May  26,  1917.  The  tornado  was  responsible 
for  the  deaths  of  over  100  peopli',  a  large 
quantity  of  live  stoc  k,  and  the  de>trut!tion  of 
farm  buildings  and  other  improvements,  rail- 
road ean,  and  portimie  oi  a  number  of  towne. 

The  gieateet  destruction  was  wrought  in 
Coles  CoTintT,  Illinois,  where  it  strxick  the 
re«tidential  districtt!  of  the  workmen  of  the 
cities  of  Mattoou  and  Charl^ton — the  former 
a  citr  of  19,000,  and  the  bitter  a  eity  of  0,000. 
The  tornado  passed  throtigh  this  county  be- 
tween three  and  f<nir  p.m.,  i*.  that  part  of 
the  day  in  which  tornadoes  are  generally  most 


effective.  Sixty  people  were  killtHi,  .'00  homes 
demoliahed,  and  others  seriously  damaged  in 
Kattoon  at  8:80  p.m.  Travelling  at  about  4S 
miles  per  hour  the  storm  struck  Charleston, 
11  miles  en^^  of  Mattoon  at  3:45.  Here,  34 
killed,  over  400  homes  more  or  le^s  de- 
moliahed,  16  ixidiisferial  eetabHehments  par- 
tially or  wholly  deetroyed,  and  two  raflmy 
stations  wiped  out. 

The  track  of  the  storm  is  about  225  miles 
long,  but  the  l^igtb  of  the  path  in  which 
almoet  complete  devaetation  was  wrought  ie 
about  40  miles.  The  width  of  the  -Jtorm  track 
varies  from  one  fourth  to  one  half  mile,  with 
an  average  of  about  one  third  of  a  mile.  In 
numerons  plaoee  minor  damages  resulted  over 
an  area  about  three  fourths^  of  a  mile  wide  to 
the  south  rif  the  track.  The  storm's  path 
indicates  that  tbe  tornado  8w<OTed  slightly  in 
some  plaoee  and  in  others  raised  to  the  extent 
that  serious  effects  did  not  result. 

Destruction  was  most  complete,  in  fact  en- 
tirely complete  in  a  zone  from  500  to  700 
feet  wide  to  the  right  of  the  etmn  center'e 
trade.  The  parts  of  the  two  cities  that  were 
in  this  part  of  the  r«t<trm  track,  with  the  ex- 
ception of  the  heavier  industrial  buildings  of 
Charleston,  were  more  completely  demolished 
than  if  a  gigantic  roller  had  passed  over 
them,  for  the  buildings  were  broken  into 
short  sticks,  split  into  narrow  pieces,  and  some 
parte  carried  rods  and  even  miles  eastward. 
Inspection  shows  three  rones  of  variable  de- 
struction: Firat,  the  one  of  enmplete  devasta- 
tion; second,  a  zone  from  300  to  500  feet  wide 
to  the  left  of  the  storm  center's  trade  and  a 
similar  one  of  similar  width  to  the  right  of 
the  devastated  zone,  where  Iniildings  are  de- 
mnH«ht>d  b^'vond  repair  but  not  ni/ed;  nnd 
third,  a  zone  still  further  to  llic  right  uf  the 
center  tdiere  damagee  decrease  outward  from 
buildings  moved  to  lifted  roofa,  fallen  ehim- 
nnd  broken  window*.  Objects  t/i  th© 
right  of  tlie  center  were  moved  forward  and 
in,  while  objects  to  the  left  of  the  center  were 
moved  backward  and  in*  Trees  which  were 
probably  near  the  center  were  felled  either 
north  or  Routh. 

The  reason  for  the  lo<»tiou  of  the  area  of 
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complete  d«va«tetioiL  being  to  the  right  of 
the  center  aeema  to  be  plausibly  c  ili  icd 
wbcn  the  agents  of  dt^tnirtinn  nro  coasiilerc'd- 
On  the  right  of  the  center  there  is  the 
ploeive  action  due  to  the  reduced  presrare  on 
the  outside  of  the  buildings,  the  eastward 
component  of  tiio  counter-clockwis<'  wind  of 
the  tornado  (probably  over  400  miles  per 
iumt)p  the  forwaid  moremeiit  of  the  storm, 
end  ike  west  wind  whicb 
that  time  all  working  in  conjunction  as 
agents  of  dastruction ;  while  on  the  left  side 
of  the  center  the  wetitward  component  of  iha 
eounteiHslodcwiae  wind  is  pertiaHy  oounter' 
balanced  by  the  forward  movement  of  the 
storm  and  the  prevalent  west  wind.  However, 
the  backward  or  east  wind  of  the  atorm  was 
strong  enoogb  to  move  en  dght  foom,  one 
story  house  41  feet  to  tlii»  wi-tward.  othors 
fhnrtrr  distnncef.  to  break  elm  trees  18  inclit'-s 
in  diameter  und  to  tip  over  a  large  percent- 
age of  the  monumenta  in  a  oemetary  in 
Mattoon. 

T!vIdCTir(^  of  tlio  cxpln'-siTf^  action  so  fre- 
quently stated  aa  the  princiiml  agent  in  tor- 
nado destruction  is  not  as  general  aa  one 
would  expect.  The  norHi  ends  and  the  east 
roofs  were  pulled  from  some  honses  in  the 
partially  demolished  districts;  plate  glass 
windows  wen  Inwken  and  had  finUen  eat;  in 
one  of  tha  dl]irch<>s  and  a  store  in  which 
the  glass  was  supported  by  metallic  strips  the 
windows  were  made  convex;  a  pump  and  14 
feet  oi  water  waa  aueked  from  a  well;  tiieae^ 
and  the  various  forms  of  roofing  which  were 
jiickod  off  like  fe^itliers  from  a  fowl,  indicate 
the  suction  action  of  the  storm.  Although 
example  of  explosion  are  not  common,  it  is 
quite  prabable  that  in  and  near  the  eentei  of 
'Um  atonn  explosion  was  a  big  factor  in  t3ia 
prepnrfltion  of  buildings  for  the  crushing  a<^ 
tion  of  the  wind. 

Blunt  cedar  sticks  were  found  imbedded 
one  and  one  half  inches  in  poets,  and  oa^ 
straws  one  half  inch  in  a  majj^  tree.  Another 
troe  waf  decorated  likp  an  Tndinn'H  helmet 
with  feathers.  Huge  oak  and  elm  trees  were 
twiatad  off,  freight  can  fiDad  with  bviek  wen 
npse^  aa  wen  also  die  tank  ears  el  the  Stan* 


dard  Oil  Company.  These  and  tiia  bdUbogs 
moved  and  crushed  indieate  the  fuea  ef  1l« 
wind  of  the  etonn. 

mmouMKUii  uuaiMTimis 

The  DaOg  Weaih^r  Map,  published  at  St. 
Louis  at  spTfn  a.m.  of  tho  date  of  the  s-torm, 
shows  a  Wl-defined  cyclonic  area  covering 
neat  of  the  interier  lowland  of  the  Uaitsd 
States.  The  isobars  are  oval  in  shape  with 
their  lonprost  axis  oxtcndinp  north  and  south. 
The  isobars  also  show  a  slight  bulging  to  tlie 
aoutb  in  the  aoaihani  qnadnnt  dondiness 
was  inevnlent  ow  most  of  the  IGssiarippK 

vallrr. 

At  11  a  thunder  shower  occurred  at 
COmlastea.  The  clouds  broke  for  a  short 
time  but  lights  were  c    i    iiy  at  3  p.m.,  and 

thf!  nir  "vras  r»xce<>dinffly  sultry  and  oppressive. 
At  3  P.M.  a  heavy,  black,  nimbus  cloud 
peeved  in  tiie  no*1liwe8l»  and  fiieqiDept  and 
flerce  flashes  of  lightning  occurred.  Shortly 
before  3:45  a  greenish  black  cumulo-nimbus 
cloud  began  to  tumble  in  from  the  west.  The 
wind  suddenly  changed  from  east  to  west 
through  the  south  and  hail  began  to  laB. 
Then  the  hail  lessened  in  amom't  nnd  the 
wind  attained  a  velocity  of  eighty  miles  per 
hour,  the  barometer  dropped  three  tenths  of 
an  indi  bnt  came  up  immediatdy,  and  Ihe 
tcmj>cratxire  fell  fourteen  degrees.  (Shown 
by  the  baro^rraph  and  thermograph  records.) 
Suddenly  the  wind  lulled  and  flattened 
qpheroidal  hail,  aome  having  a  major  axia  <f 
21  inches,  fell  until  the  grotmd  was  cohered. 
The  hail  was  acconipanied  and  followed  by  a 
deluge  of  rain. 

Although  the  funnel  or  belioott-abaped  dood 
of  the  tornado  was  not  visible  to  those  in  the 
citi»*s,  it  was  spcn  and  well  described  by 
numeroTis  individuals  who  were  west  of  the 
cities  and  to  the  right  or  left  el  the  atom. 

J.  P.  Quwr 

DxrjJtTMXHT  or  Osookatbt, 
BAJsmw  Ibuuveia  8bi»  Konub  BawN^ 

CH.UtLEST0N,  llJJSnOt 
.Tuno  4,  1917 

1  Observations  made  at  the  State  Nonnal  Seheolb 
OhailflBtaa,  ens  mfle  to  tte  emtt  eC  the  atsBi 
tiaek. 
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8CIBNTIFIC  BOOKS 

n^onHeul  Oh»mi$trif.  By  Walta  Kovst. 

Trans,  from  revised  seventh  German  edi- 
tion by  H.  T.  TiZAiia  New  York:  The 
XaemillMi  Omnpany,  1914.  on.; 

pp.  xix+na.  PriM^  isjoo. 

Tills  13  a  translatinn  of  the  seventh  German 
edition  and  aa  such  is  welooma  It  would 
Bato  been  mora  wtloome^  hammv,  if  the  pub- 
fisher  and  tlM  translator  had  been  courageous 

rnnnErh  an  ^  pnterprisinp  enough  to  have  issued 
the  volume  some  years  ago.  As  it  ia,  erery- 
thiner  in  the  book  is  at  least  fire  years  oM 
and,  in  iwMttifln,  tiw  translatar  Mys:  "The 
character  of  the  work  h  &lowly  ohanginp, 
since  it  is  no  longer  possible  in  a  book  of  this 
size  to  describe  fully  all  the  modem  develop- 
nflBtB  of  tiworetieal  diauiiaUj.  Tha  aflsr 
matter  in  this  edition  is  therefore  concerned 
mainly  with  Nernst's  own  researches.  For 
example,  there  itt  a  very  interesting  and  clear 
■ooovnt  of  tfie  medm  Hnmj  ot  oolidit  hn^ 
on  the  other  hand,  practically  no  mention  of 
the  recent  advances  in  radio-activity  and  Ae 
atomic  tixeory.  These  inevitable  restrictions 
win  hardly  detract  fona  th«  value  of  the 
book." 

This  is  certainly  a  very  tactful  way  of  say- 
ing? that  Ncrnst  is  not  willing  to  take  the 
trouble  to  revise  any  parts  of  the  book  except 
Ihow  doaUng  witib  Ida  own  xesaardiei.  In 
ipita  of  Hhb  impossibility  of  describing  fully 
the  modem  developments  the  translator  has 
induced  Professor  Tutton  to  bring  up  to  date 
all  sections  in  tha  book  dealing  with  crystal- 
lography. 

In  loolviiif?  over  a  book  like  this,  one  is 
struck  with  passagre?  which  would  have  ^aped 
notice  three  years  ago.  On  p.  156  Kemst  de- 
duoea  that  tha  osmotie  prataoxv  of  a  aubetanoa 
in  mixed  solvents  follows  the  gas  laws.  IIo 
states  that  the,  nxultlnp  formula  was  verified 
entisfactorily  by  Rolotf  and  then  points  out 
that  the  addition  of  potassium  chloride  to 

aouapiia  aoetio  aoid  may  raisa  tha  partial 
pressure  of  the  acetic  aoid.  Ifboi  of  tM  be* 

lievft  in  some  things  which  Vn'-vw  are  not 
so;  but  it  takes  a  special  type  o£  mind  to 


daim  that  we  have  proved  a  thing  in  the 
same  breath  that  we  mention  facts  which  dis- 
prove it.  The  case  is  not  so  striking  on  p.  707 
where  Nerast  fomralates  tha  generalization 
that  if  two  phas<»  are  in  equilibrium  with  a 
third  phase  at  a  certain  temperature  with  re- 
spect to  a  certain  definite  reaction,  th^  axe 
tkok  in  aquililwtiim  with  aaeh  othor  at  tha 
tama  tmpsntura  and  with  respect  to  the 
same  temperatvire.  This  differs  from  the  pre- 
ceding case  because  no  data  are  given  to  show 
the  inaucurauy  of  tha  thaorsnu  iNomat  knows 
as  well  as  anybody  that  an  aQuaous  solution 
saturated  with  respect  to  sodium  chloride  is 
not  in  equilibrium  with  an  alcoholic  solution 
aatnratad  wi&  Teqwet  to  sodium  «hlorida  at 
the  same  temperature;  but  the  glanioinr  of 
the  phrase  is  upon  him  and  he  doe<«  not 
analyze  it  to  see  that  what  he  has  said  is  not 
tha  sama  aa  that  two  thins*  wbidi  ara  aqoal 
to  the  sama  thins  w  eq[a*l  to  each  other, 
thouph  it  may  sound  like  that.  This  curious 
mixture  of  keenness  and  self-delusion  is  no 
longer  an  iaolatad  phaumienim.  Wo  now 
know  that  it  is  a  natiooal  waakneea. 

On  p.  570  Nemst  is  quite  willing  to  state 
that  methyl  orange  is  a  basic  indicator  and 
that  the  acid  function  of  methyl  oranfe  ia 
unimportant  as  regards  change  of  color;  but 
he  will  not  mention  the  fact  that  Ostwald 
holds  an  entirely  different  view.  The  people 
who  read  Ostwald's  books  also  never  leam  diat 
anybody  qnestiona  tha  oppoeite  view.  It 
w'MiM  Ve  incomp.itilile  with  the  dignity  of 
eitliur  to  admit  that  ho  was  wrong.  Con- 
sequently the  stud^t  who  reads  one  set  of 
text4wofca  learns  one  group  of  facts  as  un- 
questioned, whila  ha  iriio  reads  another  set  of 
t^^xt-books  learns  another  group  of  facts  with- 
out any  suspicion  that  these  things  are  not 
aooepted  uniTeiaally.  Inddentally,  it  mi^t 
ba  mantieined  that  Eahlenberg's  name  does  not 
appear  anywhere  in  the  hook  and  that  thero 
is  no  reference  anywhere  to  any  of  tho  ob- 
jections raised  by  Kahleuberg. 

Whila  one  majr  ohjaet  aarioudy  to  tha  order 
in  which  the  subject  is  presented  and  to  the 
spirit  in  which  the  book  is  written,  there  is 
no  gainsaying  the  fact  that  Nernst  is  an  ex- 
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trameljr  ftble  man  and  tiuit  bu  book  eontdns 

A  great  deal  of  valuable  information.  The 
TncTo  fa<^t  that  it  has  hom  tliroiiirh  sfven  Ger- 
man editiona  is  proof  in  itself  that  people  read 
it  Tbeve  ia  a  fine  sound  to  flie  siibdiTiaions 
of  the  book:  the  univ«T:^al  propeftiea  of 
matter:  atom  nnd  iin>U)cule;  the  transforma- 
tion of  matter;  the  tranaformatiou  of  energy. 
VbateonMbtt  better  tbanthist  Wbanaman 
aandwksheB  a  ebapter  on  colloidal  soliitionit  in 
between  one  on  rndtoiii^tivity  and  on<»  on  the 
absolute  size  of  the  moleovtles,  one  is  almost 
tempted  to  f otgire  bim  for  talking  about  the 
enormous  moleeular  weights  of  anbitano^  in 
the  colloidal  state.  Tn  n  prcnt  many  chapters 
what  Nemst  has  to  say  is  very  well  worth 
while  and  of  oourse  it  h  not  fair  to  read  tiie 
parts  on  eolloid  cbemistry,  photocheauiti7, 
iinJ  flamo  iprrtTa  in  tlip  li^'ht  of  what  one 
now  knows.  It  is  possibly  the  war,  though  I 
think  not;  but  the  whole  tone  of  Kemsfs 
book  gratsa  <m  one,  perbaps  more  wben  it  is 
presented  in  English  than  when  one  rends  it 
in  German.  The  contrast  between  this  book 
and  van't  HofTs  Lecture  is  very  striking. 

The  translation  is  rvj  much  better  done 
than  has  been  the  case  in  ini)*t  of  the  previous 
Enjrlish  editions.  Either  the  translator  or  the 
proofreader  has  been  very  careless,  however, 
in  Ncard  to  proper  nanies»  manj  ct  iritieb  are 

miss{><d1ed  WlLDOt  D.  BaiKBOR 


SPECIAL  ARTICLES 

TBB  If iMvinninrr  ov  uon  m  tonB  or 

XTt  MOn  IMFOKTAMT  raYUOLOO- 
ICAL  MPBCn 

Tbb  prhieipal  relationa  of  light  to  organ' 
isms  include  the  following  phases  of  its  action? 

1.  Photo-iyntbegis,  in  which  specialized  pro- 
toplastic masses  containing  chlorophyll  elabo- 
rate earbohydrates  £rom  oaxbon  dioxide  and 
water.  The  wdl>known  absorption  bands  of 
chlorophyll  in  the  red  and  in  the  blue  are 
taken  to  indicsito  the  portions  of  the  spectrum 
concerned  in  this  action. 

S.  Infloenoe  of  illumination  on  tran^im^ 
tion  and  water  content.  It  u  probable  that 
the  red  end  of  the  spectrum  cbieflj  funuslna 


tiie  iniv»>]engtlt8  wiiidk  cause  cbanges  in  te» 
perature^  and  variations  in  water  loss. 

3.  Influence  of  illumination  on  the  rp«7)ira- 
tion  and  other  metabolic  processes  in  proto- 
plaam  as  indneed  hf  tiie  pbotoifBia  of  soIk 
stances  important  to  the  life  of  the  ossanitm. 

4.  Coagulatory.  nputralizing  or  disinte- 
grating action  of  light  or  toxic  effect  oi  prod- 
voCs,  eepeeially  of  the  ahorter  wave*lengths,  oo 
litiag  matter  aa  igawnpiifiad  hj  the  fatal  eleeW 

of  blue-violet  rayg  on  minute  orjranisms. 

6,  Trc^istic  reactions,  in  which  the  positiou 
of  the  axes  or  of  the  m!6n  body  ia  cbas^ed 
in  response  to  diiwtioii  or  intensity  of  the 
rays  and  with  respect  to  special  wave-leiifftiis. 
Various  parts  of  the  spectrum  may  be  active 
in  different  organisms. 

«.  The  indiMet  notion  of  light  on  lala^ 
course  and  amount  of  prowth.  to^jetlier  with 
morphogenic  reactions.  Such  elTtvt.'*  have  not 
yet  been  analyzed  to  an  extent  which  might 
fnmisb  data  for  a  ratiooal  diaenssioa  of  tiie 
direct  effects  of  light  on  giowlii.  Indirset 
effects  are  recognizable. 

7.  Action  of  l^$ht  on  environic  conditioDS 
eseuqplifiod  in  til*  ionintien  of  the  nir  hgr  As 
shorter  wam-leutfte  •*  dssttibad  by  Sposhr. 

Experimentation  upon  any  of  th^ie  subjects 
requires  sources  of  light  under  good  control, 
aeraens  for  transaitting  qMoial  mgloiia  of  dw 
m)ectrum  and  methods  of  measnroaeat  of  the 
relative  intensity  of  the  iUnminatioa  falling 
on  the  organism. 

Snnlii^  may  aerfe  in  aome  work  when  dis 
requisite  aereena  are  available,  but  inoaadas- 
cent  frlaments,  mercury  and  amalgam  vapor 
arcs  enclosed  in  glass  or  in  quartx  may  be 
used  aa  aouioao  of  light  down  to  wa.T»*Iengtbi 
of  .98^ 

Layers  of  liquid,  pigments  in  gelatine  and 
other  perishable  screens  have  served  admirabl; 
in  some  demonstration  and  research  work,  bat 
wben  loug'^oiitiniiad  espoaoiea  to  intensitMS 
approaching  those  of  normal  sunlight  are  de- 
sired a  durable  screen  is  necessnrr.  A  scrie* 
of  formuliB  for  a  number  of  glas^  which 
would  transmit  varioos  parte  of  the  spectrum 
has  been  derdoped  in  ^e  labontoiy  of  s 
eminent  firm  of  glaas-makera.  These  mv 
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BOW  be  obtained  in  etemped  pUtee  6iX^ 

incbes. 

A  brief  characterization  of  a  few  of  these 
is  given  below : 
R$i:  High  traasmiwien  in  ved  lemom  all 

ligbt  below  .61  ft. 

Blue :  Transmits  only  blue  bolow  .59  fi  and 
may  b«  made  deeper  to  transmit  only  below 

Yellow:  High  tnnvnnarion  in  red  and  infra- 
Ted  and  throueh  prpen  to  .48  fi  giving  about 
7S  per  cent,  of  incident  white  light.  All  ultra- 
Tiolet  absorbed. 

Uviol:  Transparent  to  visible  spectrum, 
tranfimitting  ultra-violet  to  .31  fi  in  .sheets  ^ 
inch  thick,  to  SO/m  through  |  inch  thick. 

Htat-A^MOrhing :  Abaorba  moBt  of  infra- 
led  and  97  per  cent,  of  heat  of  Nemst  lamp — 
pivps  a  pyrheliometpr  rending'  about  lialf  that 
of  good  window  glass.  Transmits  65  per  cent, 
of  inddient  white  light. 

Formuhs  of  twenty  other  glanoo  are  aTaiU 
able  by  the  use  of  •wbieli  the  Teeion.?  of  the 
spectrum  noted  above  may  be  modified  or  dif- 
ferent separations  made.  Desirable  effects 
may  aleo  be  obtained  h7  eombination  of  two 
^(-rivns.  Thus  for  instance  light  passing 
throuph  a  yoUow  of  the  typo  describ*-*!  nhove 
and  tiie  iieui  absorbing  glaH!»  lo^>i  uii  the 
spectrum  eaeept  the  yellow  and  a  email  part 
of  the  red. 

The  only  thoroughly  reliable  measurements 
of  solar  radiation  available  to  the  biologist 
are  thoae  made  with  ibe  AngstrSm  and  Abbot 
type  of  pyrheliometer  which  recorded  the  total 
normnl  iii-;olation  in  heat  unit.'*.  IToweTer,  in 
the  blue-violet  region  of  the  spectrum,  which 
i«  of  eepeeial  intmt  to  ibe  biekgiat,  thia 
type  of  instrument  ie  not  eolidently  sensitive. 
It  is  tliert-fore  proposed  to  u.«e  the  pholo-ehc- 
Iric  cell  as  developed  by  Elster  and  Geitel. 
This  instrument  has  the  great  advantages  of 
extmne  leneitiTeneie  in  the  bIne>Tio1et  region 
and  ease  of  manipulation ;  it  records  immedi" 
ate  and  dlroctly  proportional  values,  and  can 
be  used  for  extensive  ranges  of  intensities. 

A  oompariwrn  of  tiit  leaolta  to  be  obtained 
by  the  nee  of  Ae  two  methods  is  afforded  by 
tl«  data  gifen  bebw.  Dizeot  amilight  at  tiie 


Deievt  LabeeatiMy  ia  talcen  as  100,  and  the 

fipures  in  lioth  ca-^eg  are  percentages  of  this 
total.  The  values  from  the  pjTheliometer  were 
calculated  in  calories  per  sq.  cm.  per  minute, 
and  tiiose  of  the  sodium  photo^eetrio  cell  are 
from  readiage  of  it»  high  senaitvi^  galva- 
nometer. 

Froportlon  of  Dtraet  Saaltitit  (Sun* 
jj^^^^^^  MiM  -  iJS  r 

Pmtthsonlrui  P)l1>» 
llonirtrr  Valu«i 

Direct  TOTtli-bt  at   100%  100% 

Transmission— 

IMei  glass   00.2%  80^% 

Yellow  glass    OS.0%  6.1% 

Bed  glaas    48.4%  0.62% 

Beat-absotUag  iltass.  2tA%  OSJ% 

Blae  glass  '  10.0%  48^% 

These  results  show  a  total  valne  of  normal 
simlight  tlirouirh  uriol  glass  transmitting  the 
entire  spectrum  not  being  widely  different  by 
the  nse  of  the  two  instramente,  although  the 
pyrhdiooieter  fnlnes  are  derived  from  the 
longer  wnve-lenpths  and  thoee  of  the  sodtnm 
ceil  from  the  shorter  ones. 

It  may  be  assumed  that  half  of  ^e  total 
energy  registered  by  the  fgvheliometer  is 
strictly  within  the  red,  whieh  eanaee  bnt  UtUe 
action  in  the  sodiiun  cell. 

The  pyrheliometer  shows  a  total  of  nearly 
54  per  eent.  of  the  eneigy  of  sunlight  pessing 
through  the  yellow  screen  which  transmits 
from  red  to  and  including  the  blue-violet. 

Perhaps  the  moat  int<»resting  results  are 
thoee  whidi  are  obtained  by  measurement  of 
light  passed  tiirough  the  so-called  heat-abeorb- 
infj  "lereen.  whieh  has  been  found  to  transmit 
the  visible  spectrum  except  the  longer  red  and 
infra-red. 

The  pyrheUometer  reading  of  such  a  glass  U 
but  25  i>cr  cent,  of  clear  sunlight,  while  the 
sodium  cell  records  63.2  per  cent,  of  the  total. 
A  notable  differenoe  between  the  rucording 
aetioin  of  the  two  instmnents  in  tiie  iilue  is 
alee  Ofidmit  It  is  self-evident  that  the  uni* 
versal  method  of  cfllibrntion  of  sunlight  in- 
tensities by  the  pyrheliometer  does  not  give 
leaoItB  wfaidi  am  adeonatiB  or  eomct  m  aUof 
ibe  vatioos  aspects  of  the  physiological  effsels 
of  light. 
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Measurement  of  light  from  artificial  "ourcea 
has  been  done  chiefly  by  photometric  mcth* 
ods,  but  it  ia  to  be  pointed  out  that  the  re> 
•nlti  obtained  in  iMt  nanner  am  wemAf 
more  ad(*quate  than  those  of  the  pyrheliometer. 

The  soditim  cell  connected  "i-  ith  a  suitable 
portable  galTanometer  offers  man^'  advantages 
ibr  tiie  nMMuement  af  lidik  intentltiM  in 
natural  habitat'^,  and  a  ocHnparison  should  be 
made  between  it  and  the  various  photometers 
and  iUuminometen  which  are  now  being  ree- 
wnnwrnded  to  the  foreatry  stndant  and  tta 
aoologiat  It  aeems  highly  probable  that  more 
exnct  inea9Tirpment.il  in  the  blue-violot  rej?ion 
so  important  in  photolysis  and  phototropism 
wiD  yield  information  by  wbidi  aome  erf  the 
oimant  diaoindant  results  may  be  harmonised. 
In  any  ease  the  action  of  the  photoelectric  cell 
in  light  is  more  nearly  parallel  to  thai  of  the 
oiganifln  than  that  of  any  other  liglit  meaa- 
Vftag  inatnunent^  liithorto  available. 

We  are  indebted  Vo  Profef>!v>r  Jacob  Kunz, 
of  the  Universi^  of  Illinoig,  who  has  very 
kindly  constructed  some  cells  to  meet  our  par- 
tienlar  neada  and  wlioaa  adnoa  liaa  bean  nwal 
helpful  in  the  applioatioa  ol  thia  iaatnmMBt 
to  pbjaiokgioal  uaea. 

D.  T.  MacDouqal, 
EL  A.  SNUflk 

DxsnT  Labor  ATosT, 
TooaoN,  AauoNA, 
Mai«k  SO,  1917 


SOCIETIES  AND  ACADKMTKS 
THE  BIOLOGICAL  SOCIETY   OF  WASHINGTON 

Tus  569th  regular  meeting  of  the  society  wis 
kdd  in  tke  Assembly  Hall  of  tba  Ooamoa  Otdb, 
Safitrdaj,  April  7,  called  to  oriler  at  8  PJi. 

by  Pt«6ident  Hay  with  45  persons  in  attendanae. 

Under  fbe  beading  brief  notes  and  ariiiMtisii  ef 
specimens  Dr.  R.  W.  Shufeldt  exhibited  laatem 
slidos  of  living  California  quail,  calling  attention 
to  their  rapidly  diminishing  numbers.  Dr.  Ik  O. 
B^maid  eadad  atteatiea  to  the  eoeooa  of  a  Csoropis 
moth  containing  moon-stones  that  had  lately  come 
to  his  notice.  He  expressed  the  opinion  that  they 
had  been  placed  there  by  a  thieviog  crow  or  blue- 
jay.  Mr.  A.  WetauM  alalad  in  fUa  aoaasetian 
that  he  had  seen  bluejnys  insert  small  SeOna  and 
kernels  of  oorn  into  large  eocoona. 


The  regular  firaynm  esaalilad  «f  two  < 

cations: 

A  lir«tt  on  lis  TOaniaNdn  of  tlka  lfadta>fkr 

Ai-EXANTMot  WiTvoaa  AND  pRAKcis  HAam. 
Hie  authors  rs^xtrtad  finding  a  speeiman  of 
jgiwestamea  fsaaifliieabaai  Aefffy  aftsr  It  lal 

left  its  undergroTiT.  I  -.vinter-quarters.  Thr  h-'? 
from  which  it  had  emerged  was  beneath  a  deoM 
gMmlli  of  gNsn4itlar  in  an  eld  idd  and  alMH 
fifty  yards  from  tbo  nearest  marsb.  The  borrow 
was  91  inches  dscf^  aad  was  open  saTo  at  the 
lomr  end,  where  flie  aniaiai  had  appanatiy  Ua 
sneased  in  a  mass  of  mud.  The  actions  and  condi- 
tions of  the  turtle  after  being  placed  in  water 
were  described  in  detail,  and  an  account  of  a  post- 
mortem oxannnation  of  the  viscera  was  given, 
^r-.rs  \v.  p.  TTay,  ^.f,  w.  Lyon,  Jr,  and  Wa. 

i'aiui«.T  luuk  j.iiirt  iii  iua  diMUSsiOD. 

Botanizing  in  the  Eawaiiaa  Iskmds:  A.  &  Kitch- 
OOCK. 

The  si>eakcr  visited  the  Hawaiian  Islands  dnrini^ 
five  months  of  1917.  He  said  the  trade  winds  de- 
podt  flMir  mtatnie  upon  the  saatsm  and  netttsm 

mountains  of  all  the  islands,  f iin't^ihiTi^  thr  rondi- 
tioos  for  rain  forests  in  these  regions.  The  ks 
side  of  the  Islands  is  dry  even  to  aridity.  An  la- 
tcrc^ting  feature  of  the  wet  area^s  at  or  near  the 
summit  of  the  ridges  are  the  open  boga.  TiNSS 
bogs  are  devdd  of  trees  and  large  rimibs,  bvl  ea» 
tuiii  a  variety  of  low  shrobs  and  hertAoeons 
plants.  Many  species  form  tussocks,  or  hemisphm- 
cal  masses  raised  above  the  level  of  the  bog.  The 
aiost  conspicuous  of  the  tussocks  is  made  by  a 
sedge  (Orcoholuj  /wr<-<if tw  Mann.) .  Thrw  poculiar 
i^eeies  of  Fanioum  are  tussock-formers  (PoiHcvai 
OMMtiosia  HilMr.,  P.  *mMeatmm  HUMir.  and  F. 
i/iiichnohlcs  Monro).  Owing  to  the  extremo  isola- 
tion of  the  islands  the  flora  is  peculiar  and  interest- 
ing. The  fsattfy  LobeHaesM  la  rspresewted  by 
about  100  siiccifs,  belonging  t  ■  -  t  fi  generx 
Many  species  are  arboreous^  forming  trooka  tea  ts 
twenty  feet,  or  in  a  Urn  eaasa  aa  nnuli  as  forty 
fset  high.  The  crown  of  foliage  gives  the  aspect 
of  a  palm.  The  grasses,  disrsgaidiag  the  iBtr»> 
dnoed  spei^,  are  not  numeroas,  bat  several  ars 
peeoBar*  The  genus  Srt0r0$Ht  is  represented  bj 
numerous  speciea.  A  rare  species  of  Poa  (Ptw 
iiphowtglosta  Hack.)  produces  leaileae  nuthiiiu 
stena,  aa  mueb  aa  flftean  fset  loni^  Bio  talk  nss 
iUn^Jtratcd  hj  maps,  botanic.il  sp^'pimcn?!  and  eti- 
merous  lantern-slide  views  of  various  features  of 
thaUlanda. 

M.  W.  Lyon,  Ja., 
Beeording  Secrttmf 
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THE  SOUKCf:S  OF  NERVOUS  ACTIVITY' 

I  CAN  nut  proceed  with  what  I  have  to 
wy  witbovt  ^ealaiig  fint  ft  word  of  oon- 
gntnlftticm  and  thankt  to  thoae  whose  vu^ 

terial  and  intellectual  resources  have  mado 
the  Scripps  Institution  for  Biological  Re- 
search an  actuality.  Rioloprists  the  world 
over  are  coming  to  be  more  aud  more  de- 
pendent for  tlidr  traininK  end  inepintioii 
upon  just  each  eeteblkhmente  ae  ihifl.  The 
introduction  into  our  institutions  of  learn- 
ing of  the  laboratory  witli  \*h  unique  and 
novel  educational  methous  uas  indeed  a 
vast  step  in  modern  progress,  bat  it  can  be 
said  in  no  sense  to  have  rradered  super' 
flnous  tlie  Ialioratoi7  designed  for  pure  re- 
??carch.  Til  is,  from  the  time  of  Davy  and 
Faraday,  has  retained  its  original  function 
unimpaired  and  has  been  the  means  of  di- 
recting mankind  to  many  of  hia  moat  profit- 
table  lines  of  endeavor.  Sueh  reaeardi  in- 
stitutions, which  by  a  happy  conctirrwice  of 
events  have  been  much  on  the  increase  of 
recent  years,  must  always  remaiu  the  high- 
est shrines  of  science.  They  originate,  they 
eonsewe,  they  hand  on ;  and  aU  this  is  done 
without  the  interference  of  the  pedagogue; 
in  other  Tvords.  their  scholarship,  to  nsc 
that  term  iu  its  best  sense,  is  of  the  highest 
order.  In  them  the  true  spirit  of  science  is 
better  exemplified  than  in  any  other  type 
of  institution  that  we  posacsB.  It  is  thoe- 
foro  a  time  for  eongratolation  when  the 
Scripps  Laboratory'  can  open  its  doors  more 
widely  than  ever  before  to  those  who  have 
reason  to  make  use  of  its  abundance. 
It  has  been  in  such  institutions  as  this 

1  A  dedicatory  addreM  ddlTered  Augiut  9,  1916, 
at  the  Scripps  last itut ion  for  Blekfleal 
€f  tlm  UaiTBni^  of  OalUonOa. 


Digrtized  by  Google 


620 


SCIENCE 


that  in  the  past  few  years  I  have  been  con- 
ducting studies  on  t)ic  origin  of  that  most 
intricate  and  complex  systems  of  organs, 
the  nervous  system,  and  in  fact  it  is  to  this 
inttftation  that  I  have  for  A  time  to 
oentmne  such  investi^a  t  ion  3.  It  may  not  be 
inappropriate,  therefore,  if  T  attempt  to  tell 
you  in  as  simple  and  direct  a  way  as  I  can 
something  of  the  problem  on  which  I  have 
bem  woxkiiig  and  of  tlie  natiltB  fhat  I  be- 
lieve I  have  attained. 

Bveiy  one  knows  nowadays  that  there  Is 
an  intimate  and  important  relation  between 
man's  intelli^'enee  and  his  brain,  that  his 
eyes,  ears  and  other  sense  organs  deliver  to 
luni  inftmnatloii  ooneeming  flie  «cterior, 
and  that  by  means  of  hia  mnwleB  eonteolled 
throufjh  his  nerves,  he  can  mold  his  sur- 
roundings more  or  less  to  his  likinfj.  But 
perhaps  few  persons  have  realized  how 
atrictij  nerrona  all  these  operations  really 
are.  Talw,  for  instaaee,  the  apparently 
simple  question  of  the  seat  of  our  sensa- 
tions. To  an  untrained  person  the  pain  of 
a  pin  priek  is  located  where  the  pin  enters 
his  skin.  To  him  nothing  seems  more  ob- 
-viona  and  certain  than  that  the  punctured 
spot  is  the  seat  of  the  pain  and  any  attenqit 
to  ehange  his  view  on  tiiis  point  will  nsnally 
be  regarded  by  him  with  suspicion  and  mis* 
trust,  for  it  seems  contrary  to  common 
sense.  Such  persons  adoi)t  more  or  1p?s  un- 
consciously the  opinion  held  by  many  of  the 
andenti  that  our  sensationa  are  spread 
completely  throng  oxtr  bodies,  an  opinion 
which  we  have  been  obliged  to  g^Pe  ttp. 
The  reasons  for  this  change  of  view  are  sev- 
eral. First,  it  has  become  well  known  that, 
if  a  nerve  distributed  to  a  given  area  of 
skin  is  ent  at  some  diatanea  from  that  area, 
the  qioti  fliongh  nnafleeted  in  any  direet 
way  by  tiie  operation,  will  give  rise  to  no 
further  <;ensationR  even  when  it  is  severely 
stimulated.  Hence  it  is  clear  that  the  sen- 
sations do  not  reside  simply  in  the  skin. 


But  not  only  may  pain  thus  be  absent  from 
a  piven  nron  of  skin ;  it  may  be  present 
when  the  skm  with  which  it  is  supposed  to 
be  associated  is  absent.  Persons  who  by 
aeddent  or  otherwise  have  lost  an  am  or  t 
le^  often  experienee  long  after  the  loss 
vivid  and  intense  sensations  from  definite 
parts  of  the  missing  member.  !So  precise 
and  sharp  are  these  seosations  and  so  cer- 
tainly do  tihoy  seem  to  be  sssodated  wik 
the  lost  part  that  oobm  of  the  less  fcnowhv 
of  these  nnf  ortonates  have  attempted  to  ex- 
hume or  otherwise  p^t  posaea5rion  of  the  lost 
member  in  an  endeavor  to  alleviate  their 
unpleasant  sensations.  These  misunder- 
standhigs,  for  soeih  tiieiy  are,  ean  ba  swept 
away  and  tiie  matter  put  in  its  tma  ligjit 
when  we  recoisnize  that  our  sensations  are 
not  located  in  the  peripheral  parts  affected 
but  in  the  central  nervous  system,  and 
withiaHiatportioiLof  fthnewnas  the  cere* 
bral  eortex.  As  long  as  this  organ  is  in> 
tact,  SMwations  may  arise,  and,  fbom^ 
tliese  are  usually  due  to  nervous  impulses 
from  the  sense  organs,  they  may  be  called 
forth  by  an  internal  stimulus  as  welL 
Thna  it  is  tiiat  a  missing  arm  may  be  repre* 
sented  by  sensations  years  after  it  has  been 
severed  from  the  body.  With  a  loss  of  an 
appropriate  part  of  the  cerebral  cortex, 
however,  comes  a  loss  of  sensation  that  is 
absolute  and  final.  From  Uiis  there  is  no 
neemof,  Onr  ansationa  tim  are  wit 
spread  throDgfaont  onr  bodies,  aa  was 
tanght  in  aneioit  times  but  are  limited 
strictly  to  the  nervous  system  and  in  all 
probability  to  that  part  known  as  the  eere> 
bral  cortex. 

Not  only  are  our  sensations  thus  activi- 
ties of  the  eortical  part  of  tiio  bvatn,  but 
there  ia  good  reason  fbr  bdieving  that  oar 
whole  conscious  life  is  similarly  r^tricted. 
In  the  cerebral  cortex  lies  memory  with  its 
wealth  of  stored  experiences,  in  this  organ 
love,  hate  and  fear  come  into  being  1  here 
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anie  fhe  cool  delibentioiiB  oi  Hie  man  of 

8cien(^e,  the  dreams  and  aspirations  of  the 
poet,  the  pasiiion  of  the  rplisrious  enthusi- 
ast, and,  when  abnormalities  luturveue,  the 
ravings  of  the  madmiiii.  Contrary  to  an* 
cient  betitf  » the  q>leeii  doea  not  engender 
temper,  nor  do  the  affections  flow  from  the 
heart.  These  and  all  other  like  attributes 
proceed  from  the  brain.  And  yet  the  old 
traditions  have  so  strong  a  hold  upon  na 
that  I  doubt  whether  any  modem  saitor 
would  forward  his  cause  by  offering  to  the 
lady  of  his  choice  tlie  real  organ  of  his  af- 
fection, his  cerebral  cortex,  rather  than  his 
heart. 

Accepting  tJie  modem  yvsw  llitt  Hm  eonr 
seioiiB  life  of  man  is  not  a  fanetkm  of  hie 
body  as  a  whole  but  en  aettvity  limited 

strictly  to  his  nervous  system,  it  follows 
that  the  evolution  of  this  sj-^tcm  becomes  a 
question  of  special  interest.  In  man  and 
the  otiier  higher  aaimab  thie  i^atem  eoop 
eists  of  a  moat  intricate  eoUeetum  of  tramh 
mitfinf?  fibers,  end-stations,  centers  and  the 
like  so  disposed  as  to  receive  and  record 
the  influx  of  surrounding  changes  and  to 
Mflpottd  to  Uiese  by  appropriate  movements. 
The  ligbt  of  a  friendly  eonntemmee  reaehea 
xxs  through  the  9^9  and  a  word  of  salutadon 
through  the  ear  and  off  cornea  the  hat  in  rc- 
gponse.  When  we  scrutinize  more  closely 
the  machinery  of  these  operations,  we  find 
it  simple  in  outline,  though  inconceivably 
intrieata  in  detaiL  There  are  flret  of  all  the 
Mnae  organs  of  the  body,  tiie  eyea,  eara, 
iioee»  month  and  so  forth  each  attoned  to  a 
particular  set  of  influeoces  or  stimuli  and 
each  delivering  to  the  central  organs  evi- 
dences of  the  momentary  states  of  these 
Stimuli  iu  the  exterior.  Next  are  the  cen- 
tral organs,  the  bndn,  apinal  eord  and  tin 
like,  parti  that  receive  the  flood  of  aenaory 
inf omation  from  the  outer  world  and  pass 
it  on  unnoticed  or  store  some  remnant  of  it 
as  a  part  of  life's  experience.  Last  of  all 


are  the  volontaty  mnadca  aet  in  aetion  by 

impulses  frf^m  the  central  apparatus  and 
capable  o£  penormui^  tlie  thousand  aets 
good  or  ill  that  make  us  the  respousible  be- 
ings that  we  ate.  These  in  grosi  outline  are 
the  three  great  eategorica  of  ear  nervoin 
machinery,  or  better,  of  our  neuromuscular 
machinery,  for  musclea  are  necessarily  an 
iutegral  part  of  this  chain.  When  such  a 
ehain  goes  into  action,  sense  organ,  central 
nervous  organ  and  museie,  we  speak  of  this 
as  a  reflex,  for  it  resembles  light  in  liiat  it 
passes  from  an  external  source  inward  to  a 
central  organ  whence  it  is  reflected,  so  to 
speak,  outward  to  the  muscle. 

If  we  examine  Hie  nenwos  qratems  of  ani- 
mak  lower  than  man,  we  find  in  them  the 
same  three  categories  of  parts.  All  the  ver- 
tebrates from  the  mammals  to  the  fishes 
have  sense  organs,  central  nervous  organs 
and  muscles.  The  same  is  true  of  the  snails, 
the  eiams,  the  inseeti,  the  crabs  and  many 
others.  Bven  the  worms  possess  these  three 
e1fiq<^ps  of  n-p-nns,  though  with  less  differen- 
tiation as  a  rule  than  in  the  higher  animals. 

But,  when  we  study  the  jelly  lisiies,  liio 
sea  anommes,  or  hydroids,  the  case  is  dif- 
fnent  Here  we  meet  with  an  obvioos  sun< 
plification  and  what  is  noteworthy  is  that 
all  three  parts  are  not  equally  reduced,  but 
that  one  Ti,imely,  the  central  organ,  has 
suffered  almost  complete  obliteration.  In 
these  lowly  creatures  the  sense  organs, 
either  in  the  deflnite  form  of  eye  spots  and 
the  like,  or  aa  broad  ree^tiive  snr^hees  with' 
out  great  specialiaatioD,  are  snpnimposed 
almost  directly  upon  the  more  deeply 
seated  muscles.  Such  animals  often  have 
not  even  a  trace  of  an  intervening  nervous 
organ  that  could  be  called  a  central  organ. 
The  sense  organs  may  thus  eonneet  directly 
with  the  muscles.  Obviously  under  these 
circumstances  the  sense  organs  lack  entirely 
that  function  that  they  showed  in  so 
marked  a  degree  in  the  higher  animal. 
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nAmely,  the  wapfHy  to  tin  oanbral  OKguii  of 

information,  so  to  speak,  as  to  environmen- 
tal changes.  In  these  more  simplified  con- 
ditions they  must  be  restricted  to  the  simple 
prooesB  of  excitiiig  the  mnadM  to  aatMtj 
in  oonaequeiioe  of  qMoial  lonns  of  MIM017 
•tnmilfttion.  They  act,  in  other  words,  as 
a  series  of  local  triggers  to  set  off  muscular 
activity  in  various  parts  of  the  body  as 
needed.  Here  then  we  see  a  stage  m  the 
OTolntioQ  of  the  nervont  system  in  which 
tiio  aenio  ovgtn  axid  tin  mnaolB  oiro  Hi*  es- 
sential parts,  but  the  central  organ  is  to  all 
intents  and  purposes  omitted.  Obviously, 
this  stage  must  precede  that  in  which  cen- 
tral organs  are  present  and  ib«M  orguis, 
hnan,  ipiiial  cord  and  the  Wot  mxutt  bo 
looked  upon  as  of  later  racial  origin  than 
sense  organs  and  mnscks.  It  may  at  first 
sight  seem  strange  that  so  signifieant  and 
all-important  an  organ  as  the  brain  should 
httvo  been  evdvod  aeeondaiily  in  nlatum 
to  avm  vrgKOM,  but  Biuh  aeenw  to  be  flie 
ease  and  we  are  jnatified,  I  believe,  in  stat- 
ing that  animals  pofweas  a  brain  in  conse- 
quence of  their  having  previously  had  sense 
organs,  not  that  they  possess  sense  oi^ans 
beeanie  they  have  a  bndn. 

The  absenoe  of  a  central  oisan  and  tiie 
presence  merely  of  sense  oi^ans  and  mus- 
cles in  sea  anemones  and  other  like  forma 
makes  itself  felt  in  tlie  activities  of  these 
auimaU.  As  I  have  already  pointed  out, 
that  feature  above  all  others  tbat  makes  one 
of  tbe  bilker  animals,  and  eepeeially  man, 
a  unit,  is  the  possession  of  mental  traits. 
Our  conscious  life  affords  our  strongest 
claim  to  individuality.  When  this  is  dis- 
turbed, as  in  cases  of  double  personality  or 
in  the  various  forms  of  insanity,  even  so 
praetteal  a  matter  as  the  law  takes  oogni- 
sanoe  and  we  treat  sncb  individuala  differ- 
ently from  the  common  run  of  men.  This 
unifying  influence  of  the  nervous  system, 
techuioaUy  spoken  of  as  its  integrative  ac- 


tion, is  almost  completely  absent  fmoi  waA 

animals  as  the  jelly  fish  and  sea  anemones. 
With  them  individnnlity  is  a  very  stibordi- 
uate  character,  and  it  is  que&Uonablt 
wbeAw  they  poaaesa  aqjr  traee  whatever  of 
that  trait  wliidi  we  dwMwnifiato  pecaonalitr 
in  ourselves.  Thsif  peOHSa  no  sin^  oiBsa 
to  which  the  nervoxis  experience  of  their 
various  parts  may  be  referred  to  the  ad- 
vantage of  the  whole.  Hence  such  nervous 
organisation  as  tfaey  bave  is  appropriately 
styled  diffuse,  in  contrast  with  tbe  eonSial- 
ized  condition  of  higher  forms. 

The  significance  of  this  state  of  affairs  is 
well  seen  in  the  activities  o£  sea  anemones. 
Many  years  ago  it  was  shown  that,  if  a 
single  tentade  is  snipped  from  tbe  sBonth 
region  of  a  sea  anemone  and  beld  in  see- 
water  so  that  the  observer  can  reonl]  which 
side  of  the  tentacle  was  originally  turned 
toward  the  mouth  of  the  animal,  the  tea- 
tade  will  be  found  to  entangle  food  and  to 
twist  itself  in  a  direction  that  wonid  be  af^ 
propriate  for  the  delivery  of  the  food  to  the 
mouth  were  that  aperture  still  in  its  onV- 
inal  relation  with  the  tentacle.  This  re- 
sponse, which  has  been  repeatedly  con- 
firmed  by  others,  indnding  myedf,.  dtows 
that  eaeb  tentade  contains  widiin  itaeif  tba 

necessary  nerve  and  muscle  to  carry  out  its 
own  movements,  and  that  it  is  not  depend- 
ent, as  in  the  case  of  the  arms,  legs,  jaws  and 
so  forth  of  the  higher  animals,  upon  a  dis- 
tantly loeatod  eentrd  nenrdia  organ  to 
initiate^  ooatrd  and  snbdna  ita  movements. 
7n  a  similar  wsy  I  have  recently  dunm 
that  the  pedal  disc  with  which  many  sea 
anemones  creep  about  will,  in  certain  spe- 
cies, carry  out  perfectly  normal  locomottff 
movements  even  after  tiie  other  half  of  tbi 
animal,  indnding  the  mouth  and  t«ntade% 
baa  been  eat  away.  Thia  instanee  ako 
demosistrates  the  neuromosenlar  adequaQT 
of  the  part  (>f  tli*^  animal  concerned  and  its 
relative  independence  of  the  rest.  Autoa- 
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cmy  of  parts,  then,  is  one  of  the  most  aferik- 
ing  aapeots  of  the  nenromiiisiilar  orgaiuMk 

tion  of  the  sea  anemones  and  is  strong 
evidence  in  favor  of  the  absence  of  a  central- 
ized nervous  ortrnn  ia  these  animals.  The 
same  ooqcIubiou  can  be  drawn  from  certain 
aqiMels  of  A*  fteding  haldts  of  aea  ano- 
mvnMt  It  (MM  of  thwft  tuflT^tf^  jg  p8nist> 
ently  bat  slowly  fed  by  the  tentaeks  on  one 
side  of  its  month,  it  will  sooner  or  later 
cease  to  take  food  by  them  tentacles,  though 
the  muscles  of  the  tentacles  are  in  no  sense 
taXagaaA.  If  Ibod  !■  now  applied  to  the 
tentaeleB  on  the  opposite  side  of  the  month, 
feedingr  will  rccommcnee  almost  as  though 
tlie  animal  had  not  been  fed  previously. 
Thus  the  change  of  response  induced  on 
one  aide  of  the  month  has  had  little  or  no 
effeet  on  the  other,  a  eondition  referable  to 
the  absence  of  a  central  nervous  ornan.  It 
is  thus  evident  how  different  the  orpraniza- 
tion  and  the  responf?es  of  an  animal  williout 
a  central  nervous  organ  are  as  compared 
with  tiioae  of  forms  possessing  sndi  an  or> 
gaa. 

Sense  organs  and  muscles  may  therefore 
be  regarded  as  two  elements  more  primitive 
than  the  central  nervous  organs  in  the  evo- 
lution of  the  neormnusenlar  meehaaism. 
IThatisthesonreeof  thcaetwopartsf  Did 
ih^  arise  together,  twins  at  a  single  birth, 
or  is  oob  the  older,  and,  if  so,  which  f 
Kleinenberg  in  his  theory  of  the  nenromus- 
cnlar  cell,  and  the  llortwigs  in  their  ac- 
coiint  of  the  nervous  system  of  sea  ane- 
mones, weore  both  led  to  dedate  in  favor  of 
the  aimnUaaeons  and  dependent  origin  of 
nerve  and  nmsdle.  Clana  believed  tihat 
these  two  elements  arose  independently  and 
came  together  secondarily,  a  view  subse- 
quently espoused  by  Chun.  When,  how- 
ever, animals  more  primitive  than  sea  ana* 
BMmes,  such,  fior  inrtanee,  aa  sponges,  are 
studied,  a  diifarent  solution  to  the  problem 
firam  those  jnst  anggerted  is  obtained. 


These  lowly  fbnns  as  mature  animals  pos- 
sess no  powers  of  looomotbn  whatever  and 

the  few  movements  that  their  bodies  exhibit 
are  carried  out  with  the  utmost  delibera- 
tion and  slowness.  They  can  very  slightly 
and  always  with  great  slowness  bend  and 
unbend  thdr  bodiee  as  a  whole,  and  they 
can  eloee  and  open  liw  nnmerons  inlets 
and  the  few  outlets  by  which  the  spaeea 
within  their  siib5?tanee  are  set  into  com- 
munication with  the  surrounding  water. 
Jil  theae  movements  are  carried  out  by  a 
yvry  simple  form  d  musonlar  tissae  and 
so  far  88  concerns  the  study  of  their  bodies 
both  anatomical  and  jjhysiologieal,  there  is 
no  evidence  whatever  of  the  presence  of 
sense  organs  or  other  forms  of  nervous  tis- 
sue. It  flierefore  seems  quite  eertain  that 
in  sponges  we  have  primitive  animals  pos- 
sessed of  muscle  but  devoid  of  nerve  even  in 
the  form  of  sense  organs,  and  we  may  there- 
fore conclude  that,  between  mnselc  and 
sense  organs,  tlie  muscle  is  of  more  ancient 
origin  and  marks  the  beginnings  of  that 
series  of  fonetionally  related  parts  that  eol* 
minate^  in  the  central  nervous  eTStsms  of 
the  hi^'her  animals. 

These  views  as  to  the  steps  in  the  evolu- 
tion of  tiie  nervous  system,  as  to  the  sonrees 
of  our  nervous  strueiures  and  activities, 
have  already  found  expression.  They  carry 
with  them,  however,  certain  implications 
eonecrning  the  manner  in  whieh  we  should 
frame  our  hypotheses  as  to  the  springs  of 
nervous  action,  implications  that  have  not 
been  SO  generally  appreciated.  La  the  early 
part  of  this  address  I  sketched  the  oom« 
monly  accepted  view  of  the  organization  oi 
nerve  and  muscle  in  the  higher  animals. 
P>om  the  standpoint  of  human  inter'^^t'^  the 
sense  organ  is  the  avenue  through  which  we 
gather  in  the  coarse  of  our  lives  that  enor- 
mous body  of  Information  eonesming  oar 
Burroundings,  By  smell,  teste  and  toueh 
we  gain  a  knowledge  of  the  more  denuD- 
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tary  chemical  and  physical  aspects  of  the 
enviraimie&t  Touch,  moreover,  gives  nt 
form  and  posxtion  and  puMS  imperoeptiUr 
into  liiat  vagiM  but  enovwoiwly  imporUnt 

sense,  the  muscle  senjjp,  through  which  the 
movements  of  our  bodies,  onr  limbs  and 
Other  parts  are  checked  and  adjusted  aud 
the  whole  problem  of  spatiAl  relaiioQS  re* 
ceivet  a  new  Mttinir.  Oleady  allittd  to  fhen 
■ansM  ia  the  ear  as  an  organ  of  equilibra- 
tion responding  to  the  pull  of  gravity  and 
to  our  suddeu  changes  iu  position  and,  like 
the  muscle  sense,  affecting  our  conscious 
itotea  80  slightly  that  W6  seaiwhr  know  wa 
have  such  a  sense  till  on  sea  or  on  train  ex- 
cessive  stimulation  due  to  the  unusual  form 
of  motion  draws  on  characteristic  discom- 
forts. Next  may  be  mentioned  the  ear  as 
an  organ  of  hearing  attuned  to  tha  aonnds 
of  natnre  and  in  man  attentiva  to  flia  reUm, 
that  marvdona  meanB  of  signaling  whenkj 
tha  momentary  mental  ])f<^  of  one  human 
being  can  be  quickly  and  affurately  im- 
posed upon  another.  And  iiuuiiy  the  eye 
with  its  xesponsirenesB  to  light  thna  thou- 
sand times  greater  than  that  of  the  most 
sensitive  photographic  plate,  adjusted  to 
color  and  to  form  nnd  in  no  whit  behind 
the  ear  in  its  social  isjgnifieance.  Thus  our 
sense  organs  literally  deluge  us  with  a  flood 
of  messages  oomoaming  our  anmnndings 
and  jidd  na  all  tha  elamanto  out  of  whidi 
onr  mental  life  is  built.  In  fact  theva  il 
good  reason  to  believe  that  without  this  sen- 
sory inrush  con.nciousness  itself  could  never 
come  into  being.  The  newborn  brain  is  not 
unlike  the  western  desert ;  only  after  irriga- 
tion in  die  form  of  arasoiy  inflow  does  eon~ 
sdonansss  begin  to  blossom. 

Conddwi"g  tim  anoxmona  aigniflaanaa  of 
the  sense  organs  for  man  as  the  means  of 
supplying  him  with  the  content  of  his  mind, 
it  is  not  surprising  that  in  attacking  the 
problem  of  tha  brain  and  onr  mental  atatea 
atodants  shoold  hava  mada  thair  approaoh 


almost  entirely  from  the  sensory  side.  The 
quality  and  quantity  of  sensations  wwe  es- 
lianatMjr  inTsatigatad  and  «vea  tiia  een> 
ttti  nwous  organs  wws  dealt  wiHk  ftm 

the  standpoint  of  their  sensory  relations. 
In  brief,  the  sensation  became  more  and 
more  the  established  unit  in  considering 
narvmia  aetion,  and  we  wexa  led  to  inler> 
pnt  tha  nttnwua  atatea  ct  Hia  whob  range 
of  lowar  animala  hgr  the  sense  organs  they 
were  shown  to  possess.    If  a  particular 
worm  or  jelly  fish  had  an  unusually  de- 
veloped eye,  it  was  assumed  that  the  given 
fiiimtl  aojograd  an  aseeas  of  iwiiiatioii  akin 
to  d^t  with  na  as  compared  with  its  leas 
fortunate  neighbors.   If  a  crawfish  inhabit- 
ing caves  possessed  degenerate  eyes,  but  was 
covered  with  enormously  developed  tac- 
tfla  hai>%  it  was  supposed  to  have  realised 
aomathing  of  flmt  azosadTe  denralopmant  af 
touch  which  we  know  is  characteriatia  «f 
the  human  blind.   Thus  the  well-know^  re- 
lations of  our  sense  organs  to  our  mental 
life  gave  a  basis  for  the  assumption  of  cor- 
responding mental  atatea  in  tha  lower  ani- 
mals. 

If,  however,  the  sources  of  our  nervoos 
organs  are  such  as  I  have  sketched,  it  is  ex- 
tremely doubtful  whether  the  interpreta- 
tions just  mentioned  are  at  all  justifiable. 
In  tha  beginning  aenaa  organa  had  nothing 
whatever  to  do  with  tha  daliTery  of  mea- 
aagsa  to  a  eonseioQa  eoitar.  They  woe  (»/• 
pans  concerned  meroly  with  the  calling 
forth  of  muscular  movements.  The  animal 
with  especially  developed  eyes  or  with  un- 
usual organs  of  toooh  is  not  necemarily  en- 
dowed with  apedal  swisations  ht  theaa  di- 
ieoti<HiB;  it  may  be  an  animal  mereij 
adapted  to  respond  with  unusual  delica^ 
in  liirht  or  touch  and  without  central  ner- 
\iju.s  relations  «t  all.  Thus  the  sense  organs 
iu  the  lower  uiumals  come  to  have  a  very 
different  aignifleanea  firom  that  fbrmerlj  at- 
tribttted  to  them.  They  axe  apaeial  meam 
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of  exciting  action  rather  than  organs  of  an 
informing  nature.  It  must  also  not  be  for- 
gotten that  thongh  th«  lenae  otffm  of  fhe 
htg^har  animals  are  in         eaaea  primarily 
organs  of  information,  so  to  speak,  they 
probably  all  still  retain  their  original  func- 
tion of  exciting  muscles,  at  least  indirectly, 
toaetion.  They  are  the  beginnings  of  prao- 
tieally  aU  nllax  ansa.  Not  oaty  ia  this  tma, 
hut  not  a  few  of  tfaem  letain,  ao  far  as  our 
conscious  life  is  concerned,  much  of  that 
hidden  and  submerged  state  that  charact<?r- 
izes  them  in  the  lower  animals.  They  lie  in 
their  aetivitieB  bebw  the  eonaoioiis  and  even 
the  aobeoaadoiia  level.  Thia  can  be  «ieiiL> 
Iilifled  la  oma  of  the  senses  already  named, 
the  mnsele  sense.   We  are  almost  eontinu- 
ou.hIv  cognizant  of  light,  noise,  smell  and 
so  forth,  but  we  find  it  almost  impossible  to 
reaOxe  in  our  eonsdone  states  aematjons 
from  the  muscle  sense.  ObseiiTe»  Tagna  and 
indefinite,  they  impress  ns  scarcely  at  all. 
Only  here  and  there  do  they  appear  to  rise 
into  the  region  of  strong  sensation.  Within 
the  last  few  years  it  has  been  shown  that 
tiha  aensatioii  of  hungnr  is  dependent  upon 
stomach  uoveniAnta.  Eaeh  hunger  pang  is 
due  to  a  wave  of  muscular  contraction  pass- 
ing over  the  walls  of  the  stomach.    It  is, 
therefore,  not  improbable  that  the  hunger 
pang  is  a  muscle  sensation  that,  from  its  or- 
ganic importance,  haa  lifted  itself  from  tiie 
low  level  of  nneonsdoua  aetivi^  into  the 
higher  strata  of  our  conscious  Statea. 

The  great  majority  of  the  sense  organs  of 
the  lower  animals  are  concerned  with  yield- 
ing impulses  to  motion  that  are  iu  no  way 
associated  with  consciousness,  and  this  is 
nndonbtedly  their  primitive  fonedon. 
Bach  animals  often  exhibit  eomplieated  sy»> 
terns  of  transmission  traets  oonneeting  their 
sense  organs  with  their  mnscles,  nnd  those 
tracts  collectively  mark  tlie  beginning  of  a 
central  nervous  system,  it  is  probable  that 
a  sensory  equipment  of  this  kind,  vrith  the 


well-esitiiliiibhed  beginniiigs  of  a  central 
apparatus,  aiforded  the  necessary  settings 
for  the  appearanee  of  eonseioiisness,  iriiioh 
thus  found  ronghed  oat  1^  the  earlier  neoes- 
sities  of  the  organism  a  system  of  sensory 
and  central  components  capable  of  sustain- 
ing future  grovrth.  At  this  stage  the  sense 
organ  mnst  have  added  to  its  primitive 
fonetion  of  eaUing  fortli  nnisele  aetivitj 
that  of  anpplTing  meeeages  to  a  groving 
central  organ,  a  ftHiction  that  has  become  of 
such  paramount  importance  in  man. 

If  this  outline  of  the  sources  of  our  ner- 
vous aetivity  is  true,  it  followa  tiiat  any 
eoneeption  of  tiie  nervona  siystam  that  as- 
sumes sensation  as  a  basal  plienomenon  is 
most  assuredly  to  be  abandoned.  Sensa- 
tions are  associated  with  only  the  later 
phases  of  nervous  development.  The  fea- 
ture that  has  been  present  throughont  the 
whole  period  of  this  evolution  is  muscular 
activity.  In  fact,  as  I  have  already  stated, 
we  have  reason  to  believe  that  muscular  ac- 
tivity preceded  nervous  origins  and  that 
nervous  tissue  appeared  in  consequence  ol 
the  presence  of  mnsdeo.  Our  own  sensa- 
tions, then,  are  not  our  most  fondamental 
and  primitive  nervous  processes,  but  behind 
these  and  of  much  more  ancient  lineage  are 
our  impulses  to  action,  our  wishes,  our  de- 
sires, and  the  whole  vague  body  of  nervous 
States  that  drive  OS  to  do  things.  These  are 
the  most  ancient  and  deeply  seated  of  oar 
nervous  propensities,  and  immeasnrablj 
antedate  in  point  of  origin,  our  sensatioTis 
with  all  that  supertrrowth  that  constitutes 
the  fabric  of  our  mental  life.  We  do  well 
to  warn  oarselves  to  think  before  we  aet 
Action  is  the  oldest  and  most  ingrained  of 
our  nervous  fnnetlons,  thinking  the  newest. 

Ton  win  pardon  me  if  I  have  led  yon 
from  the  realm  of  simple  fact  and  observa- 
tion far  afield  into  that  of  pure  speculation, 
for  the  general  scheme  of  the  sources  of  our 
nerrooB  action  tiiat  I  have  onUined  must  be 
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regarded  as  largely  speculative.  Such  out* 
liuM  auft,  bowfliver,  anggefltiTe  of  tiie  1117- 
mds  of  quMlMUU  titat  adence  attempte  to 

answer.  And  the  answers,  when  found,  are 
the  means  of  correcting  these  outlines  that 
they  may  coincide  more  nearly  with  the 
truth.  It  is  to  the  attainmeiit  of  this  gen- 
eral trntii  that  eatabliahnmita  amdi  aa  fha 
Seripps  Institution  are  dedicated.  May  the 
increasp'l  fnr-ilitics  that  we  cdchrate  to-day 
yield  an  ample  and  worthy  return. 

G.  H.  Fabkjbb 

Samusd  UmmaxR' 


A  SHORT  ADDRESS  TO  THE  GRADU- 
ATING CLASS  OF  THE  HARVARD 
MBDICAL  SCHOOL^  s^t? 

It  is  on  occasions  sttdi  aa  this,  at  oertain. 
eras  in  the  lives  of  yonnsr  men,  that  vrc  com- 
pel them  to  listen  to  words  of  counsel,  how- 
ever this  ultimate  end  of  giving  counsel 
may  be  concealed  in  vwbiage.  Older  men, 
in  wbidi  elaaa  I  have  been  rather  reliie- 
tantly  c(nnpelled  to  put  myself,  are  gen- 
erally selected  to  give  utteranee  to  these 
words,  from  the  fact  that,  having  had  a 
wider  experience,  their  views  will  have  a 
greater  importanee,  «nd  indeed  mai^  of 
them  and  even  their  hearers  really  believe 
this.  It  must  he  said  that  there  h  no  de- 
mand for  this  on  ronr  part  and  these  ad- 
dresses, like  lectures,  are  forced  upon  you ; 
at  least  I  do  not  think  you  would  viae  up 
and  clamor  for  them,  but  you  passively 
submit. 

If  one  looks  over  the  literature  of  ad- 
dresses— and  the  sum  of  the  published  ones 
would  almost  till  the  Alexandrian  Library 
— there  la  great  similarity  in  the  matter 
and  in  the  form  of  preaentation.  In  reooit 
years  there  haa  been  aome  deelina  in  at- 
tcmpt.^i  at  eloquence  and  yon  are  no  loncrer 
told  that  medicine  is  a  useful  and  noble 
profmion,  with  citation  of  example,  or 
that  yon  are  a  veaad  embaridng  on  the  aea 
of  life,  thia  aaaoeisted  with  deMriptiona  of 


lighthouse,  cross  currents,  btorms,  etc.  I 
q>eak  feelingly,  for  on  lo^dng  over  aone 
old  addresses  of  mine  I  found  that  I  tim 
had  once  spoken  of  ships  and  storms  and 
lighthouses,  and  I  should  like  to  humbly 
apologise  to  my  former  auditors. 

This  desire  of  ours  to  talk  is  partly  due 
to  tihe  garmloniiieaB  of  age,  whiish  ia  eoai* 
pelled  to  substitute  words  for  actioOi  and 
having  found  how  much  easier  the  process 
is,  and  how  pleasant,  indulges  itself  in  the 
vice;  and  partly  to  the  persistence  of  an 
Utterly  mietaken  -view  of  edneation.  The 
idea  Hiat  edneation,  that  proeeaa  whioh  aiaia 
at  the  development  of  the  individual  with 
the  view  that  he  shall  be  capable  of  greater 
service  and  of  greater  individual  happiness, 
can  be  attained  by  telling  the  aspiring  stu- 
dent thinga  or  having  him  atady  merdy  the 
product  that  othera  have  wrooght,  has  mt- 
fortunately  not  entireh'  passed.  If  I  have 
learned  anythinf^  in  my  now  .somewhat  long 
life  as  a  teacher  it  is  that  the  process  of 
education  consists  in  giving  the  student  op- 
portunity, the  matwial  to  study*  be  it  man- 
kind,  bo<dB,  anta  or  dead  bodice,  and  in 
every  way  assistinp:  him  in  the  stiidy,  al- 
ways rceolleeting  that  the  result  must  he 
individual,  the  product  o£  the  material 
wliieh  hia  brain  haa  reeeived,  dig^ted  and 
aaeunilated.  We  mnat  not  think  that  we 
can  give  him  in  worda  merely  the  concep- 
tions which  we  have  arrived  at,  althou^ 
he  may  derive  some  profit  by  ^«y*r*J^"g 
our  concepts  with  his  own. 

We  should  not  thiuk  Uiat  iu  an  address 
we  ean  give  a  young  man  any  thing  of  real 
value.  What  we  are  depends  upon  tim  in> 
dividuality  of  our  living  material  and  the 
result  of  the  action  upon  Uiis  of  the  special 
mutter  whirh  education  givra  plus  the 
more  generalized  intluenoes  of  the  environ- 
ment. It  is  parliculurly  now,  when  such 
taoauKOB  dumgea  in  Mivinmmental  eondip 
tions,  as  compared  with  those  under  which 
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we  have  lived,  exist  and  are  in  process  of 
creation,  that  the  futility  of  attempts  to 
force  onr  views  upon  you  must  be  appar- 
ent. As  I  see  the  great  straggle  now  it  is 
not  only  between  demooracy  and  imperial- 
kuiy  but  undOTlying  this  a  atill  greater 
struggle  between  socialism  and  individual- 
ism. This  is  apparent  in  medicine  as  it  is 
in  every  other  domain  o£  life  and  what  will 
be  the  outcome  no  man  can  say.  The  cur- 
rents in  the  eea  are  ao  vast  in  extent  and 
power,  the  winda  so  variable,  that  there  is 
the  temptation  to  merely  stand  aloof  and  be 
swept  along.  I  think  I  can  advise  yon,  re- 
luctant as  1  am  to  attempt  advice,  to  resist 
tlus ;  plunge  in  and  itroggle  for  wkst  eeema 
to  yoa  the  right,  lemonbering  tint  general 
eomditioiia  of  aoeial  environment  depend 
upon  the  actions  of  individuals  and  it  is 
you  wlio  are  the  creative  foree — on  you 
restfi  the  responiiibiiity. 

With  Uiia  as  a  preamble  it  would  give  me 
great  pleasure  to  pursue  the  subject 
further,  for  I  really  like  to  talk,  and  as  I 
look  aronnd  and  see  yon  I  recall  many 
happy  hours  which  are  a^isociated  with  you 
and  I  am  grateful  to  you  for  having  given 
me  fhis  happineas.  But  fortunately  for  na 
all  time  pawee,  dnnges,  it  is  now  gone^  and 
I  have  been  spared  the  chance  of  giving  you 
opinions  which  are  probably  erroneooa  and 
possibly  productive  of  injurj-. 

I  think,  however,  it  in  only  rigiit  tiiat  i 
flhonld  USl  yoa  that  addresMa  may  have  a 
great  importance  and  enran  delwnine  fa« 
tore  evantB,  as  the  following  example  ahowi. 
Some  time  ago  I  happened  to  be  in  the  cap- 
ital of  a  Brazilian  state  just  after  a  guber- 
natorial election.  There  had  been  the 
ui»ual  phenomena  which  such  an  event  in  a 
Braailian  dty  prodnees.  Some  fifty  peo- 
ple killed,  Hiree  timea  aa  many  wounded,  a 
nawapaper  ofiSce  blown  up  and  on  numer- 
ous houses  the  peculiar  pits  made  by  the 
modem  jacketed  bullet   At  the  time  I 


reached  there,  two  weein  after  Hm  inauga* 

ration,  everj'thing  was  going  on  as  usual. 
It  seems  that  full  arrangements  were  made 
to  blow  up  the  governor  on  his  way  home 
after  tiio  Inangoral  address.  But  the  im* 
portanee  of  the  address  had  not  been  prop* 
erly  considered.  The  governor  spoke  long, 
giving  the  historj'  of  the  country  from  its 
discovery,  the  modem  conditions  and  the 
hopes  of  the  future.  The  matter  was  duU, 
hours  which  seemed  like  weeks  and  minutes 
which  seemed  like  days  passed  and  he  con- 
tinued to  speak  without  the  audience  being 
able  to  see  any  hope  of  cessation.  The  con- 
spirators were  nervous,  the  exciting  events 
had  deprived  maqy  of  them  of  thdr  wonted 
ealm  sieatas,  and  nnder  tha  aoothiog  infla- 
enee  of  the  orator  many  slept;  others  were 
not  able  to  endure  tli  ■  als;;ence  of  alcohol  for 
so  long  a  period  and  llicse  departed  to  look 
for  it ;  for  others  so  long  a  period  of  silence 
on  their  part  eonld  not  be  endured  and 
these  departed  to  gather  up  an  andienea; 
others  felt  they  might  be  missed  at  home 
and  these  sought  the  presence  of  the  house- 
hold gods.  In  short  the  conspiracy  was 
hrokan  np,  the  audience  gradually  departed 
with  the  taxis  which  were  to  have  formed 
the  prooesaifm,  and  t!ie  g nveraor  was  finally 
left  speaking  to  a  single  close  friend  who 
went  home  with  him  by  a  back  way,  and  the 
country  for  a  time  was  saved.  The  party 
newspapers  whidi  printed  tiie  speech  aaid 
it  was  a  masterly  aSbrt;  the  oppodtion  was 
aileat,  for  their  nsfwspai)cr  had  been  Uown 
np.  W.  T.  GouNcsiiiUN 

Haavabo  UNrrKKsirr 

SOME  SUGGESTIONS   FOR  NATIONAL 
SERVICE  ON  THE  PART  OP  ZOOL- 
OGISTS AND  ZOOLOGICAL 
LABORATORIES 

In  an  article  in  the  New  Beptiblic  for  March 
SI  last  entitled  "iLmerifla  FMpans"  William 
Hard  pokes  fun  at  the  enthusiasm  for  organi- 
sation whioh  has  talun  nossnsirinn  of  the  ooun- 
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try;  the  National  R<»«>ftrpli  Council  rocelves 
it«  share  of  serio-comic  attention  and  as  a 
dimaz  oi  tSs  ridiculotis  and  absurd  tiiere  is 
mentioned  the  Committee  on  Zoology  and  Ani- 
mal M<)rpliolof,'y.  "  I  doubt,"  lu-  snys,  "  if  any 
other  nation  ever  responded  to  the  prospect  of 
mt  irith  a  scbone  of  national  defense  which 
included  a  Committee  on  Zoology  and  Ajumal 
Morphology." 

It  should  not  be  forgotten  that  the  cHtablish- 
ment  of  the  National  Research  Council  ante- 
dated the  deotontiGn  of  war  hr  %  whole  jeer 
and  that  one  of  its  chief  functions  was  and  is 
the  promotion  of  resenrch  in  all  branchfis  of 
science  in  the  belief  that  iiuiuan  prugreaa  de- 
pends upon  incieeaiiiff  knowledge  of  aelnte 
and  that  national  welfare  can  be  advanced 
most  effectively  fay  the  ooopemtion  of  aeientifio 
investigators. 

With  tlie  oonntzy  at  war  it  is  but  natural 
-ttiat  the  a  fivities  of  the  Rcseaidk  Ooonoil 
should  be  (lirtH'ted  primarily  to  problems  con- 
nected with  the  war  and  patriotic  men  and 
women  in  all  branohee  of  oeienoe^  as  well  as  in 
efeiy  other  oooupetion,  are  asking  how  they 
may  best  serve  the  nation  in  this  crisis  7  nl- 
ogiflts^  no  less  than  others,  are  asking  this  ques- 
tUm  and  it  is  with  a  view  to  answering  it  in  a 
general  way  that  the  Committee  on  Zoology  of 
the  National  Ilescarcb  Comidl  has  drawn  Up 
the  following  suggestions. 

To  the  zoologists  no  less  than  to  the  Ntw 
B^NiUie  it  is  evident  that  diia  sdenoe  is  only 
indirectly  and  rcin(>t<'ly  related  to  war — indeed 
it  has  been  claimed  that  hitherto  the  biological 
sciences  are  the  only  ones  which  have  not  been 
nied  lor  the  dertmetion  of  Iranian  life.  Hie 
greatest  nattonal  service  which  the  biologicsl 
sciences  cnn  render  in  war  as  wpII  as  in  peace 
is  in  conserving  human  liiu,  and  also  in  pro- 
taoting  and  improving  nasful  animals  and 
idante  and  in  oontroUiag  or  destroying  in- 
jurioxis  ones ;  when  it  is  remembered  that  prnc- 
tieally  everything"  whicli  we  eat  or  wear  p>>mri 
from  animals  or  plants  it  will  be  realucd  tiuit 
tiiis  is  no  di^t  servioa 

ICanj  of  the  practical  and  economic  branches 
of  biology  have  Ion)?  been  well  orgrnniz«Ml  for 
such  aervioe  and  this  applies  particularly  to 


medicine,  sanitation  and  a^rrlculture,  but  in 
each  and  all  of  these  branches  the  trained 
aoologtst  may  render  valuable  aid.  PiobaUy 
no  oth^  scientific  men  are  better  pn|iared  by 
trair.inc  r>nd  no  Other  institution?  Wtter  fitted 
by  equipment  to  assist  in  medical  and  sanitary 
work  than  are  zoologists  and  zoological  laboia* 
tories,  and  in  Ihe  mattsr  of  the  propagation 
and  improvement  of  useful  animals  and  the 
destruction  of  useless  or  injurious  on^  the 
zoologist  should  be  eqpeciaUy  at  home.  In 
many  instanees  aoologists  wbo  Iwva  UUmlu 
confined  their  attention  to  theoretical  and  gen- 
eral problems  \vo\ild  need  to  turn  their  atten- 
tion to  new  lines  of  work,  but  it  can  not  be 
doubted  that  pmotise  in  solving  genenl  sad 
theoretical  problems  would  be  of  great  Tahie  in 
dealing  with  iveeifio  and  praotioal  oneiL 

L  ■Aimnr  wool 

1.  Much  sanitary  work  is  primarily  molog' 
ical  as,  for  instance^  the  study  of  the  life  his- 
tories ni  paradtie  pratoaoa,  tapewmms^  flekaik 
Tonndworms,  insects,  mites,  etc.,  together  with 
methods  of  their  control  or  eradication. 

2.  The  elimination  or  control  of  animal  car- 
riera  of  diaease-germs,  sneh  aa  Hies,  mosvoi- 
toei^  bng%  fleas,  lice^  rats,  etc. 

3.  Assistance  in  medical  dia*rnosis,  as  in  the 
microscopical  or  chemical  '*^H™'netiftn  of 
Uoo^  vrine,  feces,  sputum,  etc. 

4.  Microscopical  or  chemical  examination  of 
water  and  soil  ci  eamp  sitei^  dxainace  anas  of 
oities,  etc 

5.  The  loologictd  aspects  of  the  eoQectum 
and  disposal  of  garbage  and  sewage. 

In  view  of  the  imjwrtanco  of  zoolc^cal  sci- 
ence in  dealing  with  old  and  new  problems 
whidi  will  arise  in  connection  with  sanitation 
it  would  be  very  desiinUe  to  have  at  least  one 

trained  zoolo^rist  connected  with  the  medkCal 
staS  of  each  mobilization  camp. 

IT.   AOUODLfinaL  WORK 

1.  Cooperation  with  the  ngri cultural  agen- 
cies of  the  states  and  nation  in  the  elimination 
of  awimala  whloh  prey  upon  or  are  parasitiie 
Upon  donettie  animals;  of  animal  peals  de- 

rtrnctiTo  to  cropn,  fruits,  forests,  to  stored 
vegetables,  grain  and  other  ixiod  supplies,  to 
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clothing:,  woodwork  and  oth«r  manufactured 
products. 

S.  AppHeatioa  of  prinetplM  of  liaraditF  to 

the  improTement  of  breeds  of  domestic  animaU. 

S.  Study  of  physiology  of  reproduction  with 
a  view  to  increasing  productivity  in  animal 
braedinir;  for  «attmpH  impvorod  methoda  of 
incubation,  brooding  and  rearing  of  ImHa. 

4  Determination  of  standards  of  feeding 
and  nurture  of  domestic  animals  for  best  gen- 
oral  or  veeifio  navdta  aoid  fbv  gioatw  ooononsT* 

m.  BXTEKSIO!?  OF  FOOD  SITPPLY 

1.  Presenration,  propag^ation  and  domestica- 
tion of  utieful  wild  auimais.  Probably  certain 
naefnl  birds  and  m^mmAT*,  now  wild,  mii^  be 
domesticated;  others  not  native  ml^bt  Iw  im* 
ported  under  proper  precautions. 

2.  The  protection  of  birds  which  are  bene- 
ficial to  agrieoltuxo;  It  is  eatiinatecl  that  in 
ITaw— ■  alone  tbe  annual  preventable  damage 
to  food  crops  amount?  to  thirty  million  dol- 
lars. The  largest  natural  elements  in  the  pre- 
Tcntion  of  this  loss  are  gitmnd-neating  Mrda. 
IfigBBtmy  birds  shoidd  be  protected  by  tho 
panage  of  tlip  Htr-ise  of  Representatives  Bill 
No.  2612,  kuow-n  as  the  ''Migratoiy  Bird 
TkealyAet" 

8>  Szploitation  and  propagation  of  QSeful 
marine  and  fresh-water  animals,  in  coopera- 
tion with  the  Bureau  of  fisheries.  There  is 
an  unlimited  supply  of  food  in  tho  ooeana  of 
the  world  and  we  have  scarcely  Ix^n  to  nap 
the  "  harvest  of  the  seas."  Countless  forms  of 
fiahee^  orustacea,  mollusks  and  othor  types 
wludi  am  not  now  generally  xaeA  as  food  a>« 
botil  wholesome  and  delicious  when  properly 
prepared.  Tho  Oommiasioner  of  Fishariaa 
soys : 

Zoologists  may  perform  a  service  by  bringing  to 
tte  attenMoB  of  people,  in  the  eonrse  of  thsir  «on- 

vorsations,  lectures,  etc,  the  reaaons  for  looking  to 
the  fisheries  for  inereased  food  supply,  the  wbole- 
some  eharaeter  of  tiie  meat,  tiis  eeenomy  with 

■which  fish  are  j)roiluce(l  without  (lepi^ndonpo  u[K>n 
agriculture  for  their  food.  Many  new  fishes  are 
beb^r  latrodaeoS  Into  tho  market  Oharla,  bonlfai, 

Imrbot,  sable-fish  aad  Others,  and  it  is  eertain  that 

soologists  can  do  a  goori  service  in  helping  to  over- 
come popular  inertia  that  will  be  eucoimtered. 


The  Boreaa  will  gladly  send  eixealars  annoonsing 
Bsw  flahes  to  any  who  apply. 

Tho  bioloRical  proLloms  of  fish  ponds  are  nu- 
merous. Becently  a  college  xoologist  in  associa- 
tiOB  wHh  the  BuMao  began  giving  special  attention 
to  the  relation  of  dragon  Hies  and  damsel  flies  to 
fish  culture  in  poods.  Already  be  has  gained  re- 
■lillo  ttaft  wore  mespeeted,  hot  ttat  are  highly 
rigailleaatt  The  larvs  of  dragon  flies  were  known 
to  prey  upon  fish  fry,  but  this  investigator,  Pro- 
fessor C  B.  Wilson,  finds  that  they  also  prey  in 
({renter  aMSsare  upon  other  insects  that  are  more 
efifeetive  enemien  of  flsh  fry;  various  other  inter- 
esting interrelations  are  discovered  This  is  only 
an  iUasttatloB  of  what  may  be  done  with  varioos 

(fronps  of  aquatic  and  semi  nqimtic  animals  and 
plants.  Kesuits  of  value  may,  in  eome  cases,  be  ob- 
telaaUO  to  a  brief  ipaee  of  tbne. 

V.'e  Vncrx  very  little  ;i!(  -it  the  parasites  of 
fishes,  their  relative  abundance  under  different  con- 
ditkni  of  aBvlfeameBt,  titsir  lile-histories  and  al> 
ternato  hosts.  Means  of  control  can  not  be  de- 
viled without  more  eomplste  haowledge  regardiag 
partieolar  spedes. 

We  should  be  glad  to  advise  either  diraefly  ee 
through  you  with  any  zoologist  trho  is  consideriag 
a  particular  problem  related  to  tho  fisheries. 

IV.   EDLCAnOKAL  AND  SOCIAL  WORK 

L  Thorough  stadias  of  human  heredity  as  a 
neosBsary  preliniaaiy  to  any  ottampt  to  per- 
manently improve  our  human  stodc  and  in« 
creese  national  efficiency. 

9.  The  teaching  of  zoology,  as  well  as  of 
other  edaiMm^  may  bo  mada  a  raj  inqportaiftt 
means  of  promoting  national  inlelligenOBb  tth 
operation  and  welfare 

3.  While  the  great  demands  on  medical  men 
last,  zoologists  would  be  wdl  qualified  to  assist 
in  medical  education,  especially  in  bistology» 
embryolofry  and  neurolo^. 

4.  The  prosecution  of  research  worlt, 
whotiier  in  pwe  or  applied  sdenoev  is  a  nap 
tional  Ally  of  the  first  magnitude ;  the  contin- 
unnee  of  research  work  by  zoolo^jcists,  and  espe- 
cially work  already  begun  which  can  not  be 
Intemipted  without  aeriona  loos  to  odenoe^  ii  a 
real  national  servioo. 

T.  maiaMLUKWOim  ttMBLMMB 

In  additioin  to  these  general  lines  of  work 
the  following  fpeoial  problena  Lato  boen'sog^ 

gested: 
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1.  The  microscopical  inspection  of  food* 
clothing  and  suppUeo. 

8.  StndiM  of  the  ooat  OOWtingB  <d  animals 
with  a  view  tn  the  utilization  of  iiatxire's  prin- 
ciples in  making  the  clothing  of  soldiers  light, 
warm,  well  ventilated,  impervious  to  water  and 
protcoAiTely  ooloMd. 

3.  Studies  of  the  mcohaiiism  of  aquatic  and 
aerial  locomotion  in  aniniab  with  reference  to 
its  application  to  submarines  and  aeroplanes. 

4w  UtiluKtioii  o£  soils  and  othar  aqaatie 
birds  in  locating  submarines. 

T).  Studies  of  the  mechanisms  of  limhsi  nnd 
joiutB  witii  a  view  to  offering  suggestions  in 
the  oonstrnctioii  of  arlifidal  limbs. 

6.  Investigations  in  tissue  cultures,  grafting 
and  regonerfltion»  with  a  view  to  their  surgioal 
applications 

committee  wnild  wsloome  any  fnither 
suggestions  either  in  the  line  of  additional 
problems  or  of  practical  methods  of  attacking 
those  named. 

E.  O.  OdRKLnrp  OhMntmn, 

Princeton  Univenitf* 

R.  A.  Foanpfl, 
University  of  Illinois, 

0.  A.  Kiofoiiiib 
tTjUTersity  of  Oslifbnia, 

F.  R.  LiLU% 
University  of  Ohieago^ 

T.  H.  ICowuH, 
Golimilna  ITiiiTeMalf  , 

G.  II.  Parker, 
Harvard  Univemtj, 

J.  RwnwAHn, 
University  of  "tfifJiigaMit 

H.  M.  Smith, 

U.  S.  Comuuaaiouer  of  Fisherifle, 
Commiiiw  on  Zooloyy  of  th4  No' 
tunuil  Beuarek  Coimeil 

SCIENTIFIC  EVENTS 
SUSPENSION  OF  THE  KKW  BULLETIN 

PuBUCATioK  of  the  Kew  BvileHn  has  tMen 
•atlpaided  on  the  gronnd  of  ahoftaga  of  paper. 
Li  xagard  to  thia  Nahm  xamailu: 

When  wo  see  tie  waste  of  paper  used  in  Parlia- 
meataiy  Beports,  Kational  Bervice  propagaada, 
and  by  gofsmsMnt  dspaxtaMBts  gsaeiaDr, 


place  this  by  the  nd«  of  the  amoimt  requiied  fat 
the  ooBtfarasa  pvUifatioa  of  sash  a  pstledksl  as 

the  Kew  BuUetin — imperial  In  its  scope  and  in- 
fluence— we  begin  to  despair  that  onr  state  offi- 
slab  win  ever  poiiflM  tiiie  standard  of  iralae  is 

matters  j)ertaiuing  to  science.  The  subject  is  dealt 
with  in  an  artiale  on  another  page;  and  all  m 
wish  to  mj  hate  is  that  we  are  ^ad  to  eeeewl  tfet 
hospitality  of  our  columns  to  a  contribution  in- 
tended for  the  £610  MuUcU»,  aad  that  we  eaznsit^ 
hope  aatlea  will  be  talnn  to  aantte  ifce  eanflaa* 
ance  of  a  pubiiealiaa  lAlah  la  maie  SMaHail  aev 
than  ever  it  was. 

The  article  mentioned  gays: 

It  mnst  be  remembered  that  Kew  is  the  central 
institution  of  a  great  system  of  snuUIer  institates 
cHtaMi$hed  in  every  region  of  the  empire,  and  ttat 
theee  institutes  exist  to  further  the  material  prfw- 
perit7  the  eountxteu  in  which  they  are  situated. 
Tlw  prinelpal  eonreai  of  wealth  ia  aioat  of  ear  te- 
eign  possessions  eonsi?t  for  the  ino?t  part  of  ve^ 
etable  products,  and  it  is  difticolt  to  overrate  the 
impoirtaaes  of  ksephig  tiie  botaaicel  steHone,  ve> 
mote  as  thry  mostlv  are  from  the  main  channels  of 
eonent  scientific  work,  eoutinuaUy  informed  oa 
lelevaat  aiattaae  wUeh  fkon  Haae  te  tiate  teeeh 
the  great  clearing  house  nt  Kew.  It  must  he  evi- 
d«nt  to  eieKjoee  that  any  action  which  tends  to 
lower  the  iMsiMMgr  of  tlwso  iastilelH  of  eoaaoBS 
l)otauv-  must  operate  in  a  manner  detrimental  to 
the  material  intareets  of  the  eoontxy  or  eooatiies 
thus  aflsotad.  It  is  dJAeelt  to  beUere  that  alttar 
the  India  Office  or  the  Colonial  Office,  which  are 
both  concerned  with  the  functions  that  only  Sew 
is  in  a  position  effectively  to  discharge,  can  have 
bsea  consulted  in  the  matter,  or,  if  tlMj  had  base 
BO  eoti?ulteil,  that  they  conld  have  aprTOT.-"^  of  a 
step  so  unsound  alike  on  economic  &ud  iluaucial 

Furthermore,  it  sbonld  not  be  forgotten  that 
Kew  receives  a  good  deal  from  other  eonntriee  by 
waj  ef  eaehaage  Aw  BMkh  wftddi  it  ia  aov 
proposed  to  siupend.  We  understand  that  enemy 
countries,  although  their  colonial  interests  are  as 
nothing  compared  with  our  own,  have,  neverthe- 
iMo,  not  aaaa  dt  to  f"tfrfi>ro  with  the 

puMicntion  of  their  ovrn  corresponding  journals. 

In  fact,  the  same  official  lack  of  appreciation  of 
the  impoftaaae  ef  selaKtlde  iaqoiiy  aad  lasaanh 
iriddk  was  a  aiatter  of  common  knowledge  amongst 
onr  competitors  before  the  war  still  continues  t» 
sap  tiie  f  oundatiuus  of  our  recognised  daioM  tS 
ear  fovalga  poaaieaieaa,  wUsk  shoald  taiga^ 
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oa  tb«  eneoaragement  of  tbeir  material  dftvelop- 
tifle,  liuea. 

It  is  eamesUj  to  be  hoped  Uuit  the  aetioa  ap- 
puemHtf  ttkea  UMj     leeoiiiildiired  baCim  «• 

low  ourselves,  aa  a  colonial  power,  to  be  made  ridic- 
alooiy  and  aa  a  business  p«ople  to  Stand  com- 
mitiad  to  flie  policy  of  pennj  wtM  Md  pomid 
foottah. 

Unless  we  learn  in  time  the  leaaons  which  this 
war  ia  enforcing  on  everj  aide,  namely,  that  the 
way  of  prosperity  in  the  future  lies  la  promoting 
scientific  knowledKO  ami  in  li+ilii'ing  the  r&sults  of 
scientiiic  investigatioa,  it  will  make  but  little  dii- 
fsrenee  in  the  long  nin  wbethsr  we  win  the  mr 
or  not.  For  we  should  assuredly  lose  in  *h<i  far 
more  serious  conflict  that  ia  certain  to  follow  it,  a 
eonfliet  in  which  tha  elaim  for  soperiorlty  wUl  be 
inexorably  decided  against  any  nn*ion  vrhi-li  tp- 
fuses  to  take  full  advantage  of  that  knowledge 
nU^  is  pomr  in  *  Mose  fisriaow  xmI  ttaa  tftr 

DAYLIGHT  SAVING 

Resolutions  in  reference  U>  daylight  aaviug 
mra^  on  ICay  88,  adoptod  die  Amoifian 
Philosophical  Society  as  follows: 

Betolved,  That  The  American  Philosopliical  So- 
eiety,  convened  in  special  meeting  for  this  pur- 
pon^  BMOMridiae  «h»  OoBgxMi  «f  «h*  United  Btttts* 
urging  tho  early  enactment  of  the  identical  bills, 
House  No.  2609  and  Senate  No.  1854,  entitled  re- 
i|Metl^7  "A  bin  to  WW  diTllCht  aad  to  provldt 
itandard  time  for  tho  United  States." 

Mesolvedf  That  the  members  of  the  American 
Phlloaoplitol  Soeiety  urge  tlicir  MQwetivs  seuiton 
and  representatives  to  take  early  and  afirmative 
action  on  these  bills,  and  that  th«  aoeie^  addzMi 
the  President,  asking  his  approval  of  flWB. 

Besolved,  That  the  mMnbeM  of 'tlia  Anarican 
PbiloHO[>hical  Society  urge  their  respective  state 
legisl&turett  to  pass  reeolutiona  favoring  these 
Isiltay  aa  tlM  Pennsylvaida  LtgUatnta  has  recently 
done,  and  that  they  fartner  urcc  commercial,  finan* 
eial,  agricultural  and  engineering  societies  in  their 
rsapoctlTn  loealitiea  to  mamoiiallM  Ooogress  for 
tlia  6wlr  anaolMk  at  tttM  UUa. 

Mr.  Arthur  H.  Lea,  in  moving'  the  adoption 

of  tho  above  rewhition?,  said  in  jmri: 

In  his  .iutobto^rap/iy,  Benjamin  Pranklin  wrote: 
«Ia  walking  throngb  tito  Strand  and  Fleet  Strwt 

OBA  asoraing  at  seven  o'clock  I  observed  there  was 
not  one  shop  open,  thoogb  it  had  been  daylight 
and  the  sun  up  abova  fkiaa  hNtia;  tba  iBhamauti 


of  London  chnaing  voluntarily  to  live  mneh  \ij 
eandle  ll^it,  and  ilaap  bx  naliglKt,  aad  yet  oAaa 

complain,  a  little  absurdly,  of  the  duty  on  candles 
and  the  high  price  of  tallow."  (Bigelow  edition, 
FUIaddpbia,  1868,  piK  S81-M.) 

The  founder  of  this  society  wa-s  the  first  to  pre- 
sent the  idea  of  Daylight  Saving,  but  his  sogges- 
tfam  has  been  aaglaetad  for  ooa  Imndiad  and  flffy 
years.  Men  can  not  and  will  not  individually  alter 
thair  habits  of  rising  and  going  to  bed,  but  col- 
laetiTely  they  ean  do  so  wth  no  inconvenience. 
XiBTBllbig  saatward  or  westward  we  alter  our 
watches  one  hour  at  cerfr^iri  vlncpx  and  immediately 
forget  the  clmuge  and  adapt  ourselves  to  the  new 
tlBM.  Bar  federal  legiBlatioB  wa  eaa  do  fha  aaiM 
and  as  easily  throughout  the  entire  country. 

The  bills  aforesaid  would  legally  establii^  the 
staadaid  tfana  smms  adapted  hj  tba  railroads  in 
1883,  which  innovation  was  then  recognize  1  rm 
immense  eonvenienea  They  would  ahK>  cover  any 
legal  questions  by  providing  that  atandard  tlna  is 

to  govern  coninion  rarrlers,  government  officers  and 
persons  subject  to  the  jurladiotioa  of  the  United 
Btatas,  la  tbeir  acts  aad  legal  xdaUoas,  rights  and 
aontraeta.  Furthermore,  after  estabHdiiBg  •taad' 
ard  time,  the^e  bill  provide  for  advancing  it  in  five 
sones,  respectively,  by  one  hour  at  2  on  the  last 
Saaday  in  April  of  eaeb  year,  aad  lor  lataidlag  SI 
bj  one  hour  at  2  A.M.  on  the  last  Soadaj  ia  8sp- 
tember.  The  only  amendment  necessary,  now  that 
April,  1917,  is  paat,  is  to  provide  thai  for  this  year 
tba  adfaaesBMat  ibaD  taika  affast  at  tta  aadiaafe 
date,  to  be  mnOibtAt  after  lypmal  of  tba  Asl  «f 

Congress. 

All  tlie  belligerent  European  nations,  except 
Bussia,  have  adopted  Daylight  Saving  as  a  war 
maasure  fo?  offlciency  and  eoonony,  and  ad< 
jacent  neutral  utitions.  such  as  Norway, 
Sweden,  Denmark  and  Holland,  have  done-  like- 
wise. These  Exiroju-an  nation??  now  follow 
time  standards  6  and  7  houre  ahead  of  ours, 
and  therefore  their  bvaiiMaa  daj  is  pmetioaSjr 
over  before  ours  be^DS.  Sto(^  exehangea  in 
Ixjndon  and  Pari.-i  now  clopo  one  hour  before 
our  Kxchanges  open,  and  the  Coutitientai  Eu- 
ropean stock  exchanges  close  two  hours  before 
our  opening.  Stoek  eKohaaga  tranaaetlona 
wifihin  iSm  mm»  dajr  wonkl  be  facilitated  by 
our  advannng^  o«r  time,  and  the  same  would 
be  true  of  ordinary  coxxunercial  and  financial 
transaetiona  aisKOM  tfw  ooean. 
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THB  MUTHBOMIAN  STATION  VOX  THS  tTUDT 
OT  SOLAS  BADXATI04 

The  Smithflonian  Institution  haa  established 
a  station  for  the  .stuHy  nf  solar  radiation  on 
Hump  Mountain,  two  miies  from  the  town  of 
Elk  Paric,  Nordi  OafoUna,  at  aa  aUitiida  of 
about  4800  feet  Dr.  CSiadet  E.  Abbot,  who 
has  just  rotT3rtif?<J  from  Hump  Moimtain,  re- 
ports that  the  umiu  and  auxiliary  buildings  are 
nadr  and  tiiat  the  equipment  is  neaHy  all 
hawlaH  up  to  tlie  i^tiUion.  With  the  as.siHUQOe 
of  Mr.  A.  F.  Moore,  of  T>os  Angeles,  who  is  to 
be  the  local  director.  Dr.  Abbot  unpacked  and 
set  tip  iWMk  «f  liia  obwrving  apparatna^  all  of 
wliieh  Iw  «aqwoto  viU  be  leadr  for  vw  in  a  ftm 
days. 

Assisting:  Mr.  Moore,  is  Mr.  Leonard  H. 
Abbot,  of  Worcester,  Mass.,  and  associated 
with  Mr.  Moore  for  aome        will  be  lb>.  L 

B.  Aldrich,  of  the  Astrophysical  Observatory, 
who  left  Washington  recently  for  North  Caro- 
lina to  represent  Dr.  Abbot.  The  expedition 
ia  expeoted  to  contunie  at  Hnin|»  Mountain  iw 
a  je<r,  or  longer  if  conditions  warrant  Its 
purpose  is  to  obserre  variations  of  thp  mn'a 
output  of  radiation,  such  as  have  been  dis- 
eorend  bj  llie  Smithaonian  Aatrophysical  Ob- 
aervatory  and  recorded  heretofore  at  ita  ata- 
tion  located  on  Mount  Wilson,  in  Califomia. 
It  is  hoped  that  the  cooperative  meaauremeuta 
ot  the  new  Sndtbaoaian  atatton  in  Noarft  Oaio- 
lina  and  the  station  on  Mount  Wilaon  will 
mote  weather  forecasting. 

The  data  needed  for  stich  forecasting  is  se- 
cured from  measiirements  of  the  sun's  varia- 
tion  made  wi^  the  bolometer,  invented  bgr  Dr. 
Samuel  P.  Langler*  lateaeeretary  of  the  Smith- 
Bonian  Institution,  taken  at  obacrvinf?  stations 
located  in  different  parts  of  the  world.  After 
comparing  and  correcting  these  readings  rcgis- 
teied  by  the  aon'a  xajfi^  refiarred  to 

atoadardized  taUea  and  the  oorreeponding 
chnnpres  in  the  tempernture  of  the  earth's  sur- 
face calculated  in  advance  for  different  lo- 
ealitiea. 

In  a  pamphlet  on  this  aahjeet  xeoently  pub- 
lished by  the  Smithaonian  Institution,  the  au- 
thor, Dr.  IT.  Holm  Clayton,  of  the  Axgeotine 
Meteorological  Service,  states: 


Two  important  oondarions  are  derived  from  tUs 
study:  (1)  That  there  is  aa  intimate  relaUon  be> 
tween  solar  sikaages  aad  matSOteiSgieal  ehaages  of 

short  pprirv^,  and  that  measTirenients  of  solar 
radiation  like  those  made  by  Dr.  Abbot  and  hit  »»■ 
aodatas  have  tli«  gieatast  loipMtaiMa  far  ■stsowl- 
ogT.  (2)  That  there  is  a  class  of  mpteorological 
ebanges  which  have  tlieir  origin  in  eqnatorial  re- 
giflOB  and  hy  a  tfaaaleNBea  of  idir,  ftiitMf  ia 
the  upper  1-17-1=;,  -rr-  fo't  within  a  few  days  in 
higher  latitudes.  These  changes  are  the  oompte- 
mat  of  the  eonples  ■etaowlBgleal  drift  wlUh 
goes  from  west  to  east  in  temperate  latitudee  will 
a  eomponeBt  of  motion  from  pole  to  Ofiiatn  ia 
botti  lisuiisplieies. 

TU£  AQUAKXQM  OP  THB  CALIFORNIA  ACAO- 

■MT  or  acniicn 

Bt  the  will  of  Mr.  Ignats  Steinhart,  reeeally 
de<^ef»ped,  tlie  California  Academy  of  Sciences 
will  receive  the  simi  of  $250,000  for  an  aqua- 
rivm  boilding  to  be  ereeted  in  Golden  Gate 
FaA  adjacent  to  or  adjoining  the  bvildinia  or 
museum  of  the  Academy  of  Sciences.  Ac- 
cording to  the  terms  of  the  will  the  aquarium 
is  to  be  known  as  the  St«;iuhart  Aquariimi,  to 
be  nnder  tfia  manaccment.  avveiinlendeoee 
and  oontnl  of  tiie  Oalifomia  Acadam^  of  Sci- 
ences, and  the  expense  of  maiatenanioe  tO  be 
met  by  the  city  of  San  Tranciaoo. 

M  a  leeent  aleetmn  a  ehartar  amendment 
waa  adopted  wbieb  direeta  tin  Board  of  Sapor- 
visors  of  the  city  of  San  Francisco  to  include 
each  year  in  tl.pir  annual  budget  an  item  of 
not  less  tituLu  jp:iO,000  for  aqtiarium  mainto- 
nanoei. 

Mr.  Steinhart  made  many  bequests  to  char- 
itable and  edncational  iustitution.s,  t!i.  *otal 
amount  di^oaed  of  being  about  13,000,000. 


SCIBMTinC  NOTB8  AND  1IBW8 
Amowo  the  degreea  conferred  at  the  eoet' 

mencement  at  Princeton  University  were  the 
doctorate  of  laws  on  Dr.  George  E.  Hale,  chair- 
man of  the  National  Keaearch  Council,  and  the 
dagiee  of  doctor  of  aaenee  em  Sr,  Oharlea  H. 
Uayo^  letisins  preaident  of  the  Ameriean  Med* 
ical  Association,  and  Theobald  Smith,  director 
of  the  department  of  animal  pathology  of  the 
Kockefelier  Institute  for  Medical  Bescarch. 
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The  drjrrot'  of  P-^T)  b^^cii  rnrifnTm-!  by 
UnioQ  College  on  William  Pitt  Mason,  pro- 
loMor  of  chemistry  in  tihe  Benaselatf  Folyteob- 

Ifk.  Obtillb  Wmar  WW  anwrded  tiie  Immiop- 

&ry  degree  of  doctor  of  science  at  the  grradun- 
tioD  zeroises  of  the  Univeraity  of  Cincinnati. 

Lehtoh  UxrvTRSiTT  haa  conferred  its  doctor- 
ate of  laws  on  Wallace  C.  Beddici^  preaident 
of  Iha  Nbrfli  Carolina  Co1]«g»  of  Agnmitim, 
who  cave  tbe  oommwnrmnent  addnM. 

At  the  formal  opening  of  the  American  Red 
Cross  Hospital  of  Paris,  on  May  31,  President 
Poincarfi  bestowed  the  cross  of  the  Legion  of 
Honftr  on  Dr.  JoMpli  A.  Blake^  snvgeon^in- 
Ohiaf  of  the  hospital,  and  thanked  him  in  the 
name  of  the  republic  for  his  valuable  Mrvioes 
during  the  war. 

FKorsssOfi  Halkto  has  be<»Q  electod  honor- 
aij  puMideiit  of  tiia  newly  organized  Fienoth 
Soeietj  of  Lidiistrial  ObeniUtiy. 

QemoE  B.  WisLocnu  baa  baan  appointed  to 

take  charge  of  the  l.i^ -  rntorj'  of  surgical 
B^rch  in  the  Harvard  Medical  School. 

The  California  State  Board  of  Health  has 
appointed  Professor  Charles  A.  Kofoid,  pro- 
faam  of  nehgy^  tTmTenHr  of  Oalif onua»  at 
oonaulting  biologist,  and  Assistant  Professor 
W,  W.  Oort,  associate  biologist,  and  haa  made 
provision  for  the  establishment  of  a  biological 
labotatovy  for  protofoologieal  and  hefanindio* 
logical  work  in  conjunction  with  their  Burean 
of  Communicable  Diseases.  Two  Oflsiatattte 
will  be  appointed  in  the  laboratory. 

The  board  of  trustees  of  the  Leo  M.  Levi 
Memorial  Hospital,  Hot  Springs,  Ark.,  an- 
aooneea  ^  founding  of  a  department  of  med< 
ical  research  to  be  maintained  in  connection 
•with  the  hospital.  Dr.  Geo.  L.  Hoffman,  for- 
merly as^sistant  to  Professor  W.  Kollc,  past  di- 
rector of  the  lustitut  zur  Erfor^chuug  der 
Jbifoktionakrankiieiten  in  Ben*  bas  been  ap- 
pointed direetor  of  tba  nevly  founded  depatt- 
nicnt,  and  will  assume  charge  on  July  first. 

Mr.  Page,  the  United  Statics  Ambassador,  at- 
tended the  recent  annual  meeting  of  the  Bojal 


Geographical  Society  of  Great  Britain  and 
presented  to  Mr.  O.  G.  Chisholm  the  medal 
•warded  to  him  by  the  American  Geographioal 
Soeioly.  Mr.  Obiabolm  ia  ketnrar  in  geog- 

rnphy  at  the  University  of  Edinburgh,  secre- 
tary of  the  Boyal  Scottish  Geographical  So- 
ciety, and  author  of  commercial  and  bohool 
geographios.  Mr.  Page,  in  iwiiMiiwg  the  medal 
to  liini,  said  he  had  richly  earned  the  recogni- 
tion of  his  countrymen  for  the  painstaking 
character  and  conscientious  thoroughness  of 
bia  woik.  Mr.  Dooi^  W.  Tredifleld,  the 
president,  presented  the  Boyal  inedala  and 
other  awards  that  have  alteady  been  aa* 
uouueed  in  Sciknce. 

As  r^rted  in  last  week's  SoiKNOBy  Dr.  Ar- 
thur Dean  Bevan,  of  Obicago,  wae  eleoeed 

president  at  the  recent  meeting  of  the  New 
York  Medical  Association.  The  following 
officers  were  also  elected:  Fint  Vice-president, 
Dr.  Edward  H.  Bradfnrdi  of  Booton;  Beeond 
Vice-president,  Dr.  John  V^V^T^^,  U.  8.  Pub- 
lic Health  Sprrifc:  Third  Vice-president,  Dr. 
Lawrence  Litchheld,  of  Pittsburgh;  Secretary, 
Dr.  Alexander  0.  Craig,  of  Ohioago;  Treoe* 
urwv  Dr.  William  AUen  Puegr,  of  Okicago; 
Chairman  of  the  House  of  Delegates,  Dr.  Hu- 
bert Work,  of  Pueblo,  Colo.;  Vice-chairman, 
Dr.  Dwight  IL  Murray,  of  Syracuse^  N.  Y.; 
Trustees,  Dr.  Philip  M^urvel,  of  Atlantie  Oily; 
Dr.  W.  T.  Sarlea,  of  Sparta,  Wi.-?.;  Dr.  Bert 
Ellis,  of  California,  and  Dr.  Wendell  C.  Phil- 
lips, of  I^ew  York  City.  Chicago  has  been 
cihoaen  aa  the  place  of  meeting  for  1918. 

Tbb  UmS/tj  of  the  Agrioultond  and  Me- 
Aawioal  College  of  Tesas  recently  (appointed 

a  committee  on  National  Defense  to  cooperate 
with  the  Council  of  National  Defense  and  the 
State  Oooncil  on  National  Defame,  eontleting 

of  the  following  members:  Dr.  W.  B.  Bizzell. 

chairman;  Colonel  Clarerr  c  f>iisloy,  Mr.  Tl.  "SL 
Kliot.  Dr.  Charles  Puryear,  i>r.  0.  M.  BaU,  Mr. 
B.  Younghlood,  Dr.  E.  P.  Humbert. 

J.  E.  Todd,  formerly  professor  of  geology  in 

the  UniTeraitgr  of  Sovtb  Dabota  and  for  tihe 
last  ten  jeara  occupying  a  similar  poeitton  in 

Kansas  University,  has  recently  been  retired 
on  half  pay.   He  hopes  to  continue  research 
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work,  including  a  report  on  the  liistory  of  Kan- 
sas during  the  Glacial  Period,  wbich  is  nearly 
ready  ior  publication  by  the  Kanaas  University 
Gwlogieal  Svmir.  He  oelebnitM  this  ymr 
the  fiftieth  iinniversaiy  of  lus  gttdllfttioa 
Oberlin  College,  O. 

It  vrtif*  incorrectly  stated  in  the  issue  of 
SoiEKCE  of  June  8  that  Dr.  George  Dock,  of  St. 
Louis,  had  raoei-ved  the  French  war  oroM  for 
MErvioB  in  France.  The  item,  which  in  some 
way  became  distorted  in  the  daily  and  medical 
press,  should  hare  referred  to  Dr.  Dock's  son, 
Qeoige  Doekp  Jr.,  a  Dartmonfli  gndmte  of 
1910k  luA  "bem.  ia  tho  Anarloaii  Aakoi- 
lance  for  more  than  a  year  and  wa«  for  many 
months  in  the  Tioiuitjy  of  Verdun.  There,  in 
the  words  of  tlio  mtation,  "ifm  diatbgo^  . . . 
PAT  mm  mepris  du  danger  et  son  entrain  xo* 
marqnablc.  Le.<  18  Septembre  et  28  Decembre, 
1916,  s'cst  dcpcne6  pour  dea  eraouations  dii< 
fioUeo  et  porticnlidrement  pfiniUea  sax  dot 
rovtM  aoiw  oeue  bombordte." 

Db.  Alexandkk  Lamvbbt»  of  New  York,  has 
been  ordered  to  France  ns  nu'dical  iidviscr  to 
the  War  ReliedE  Oommissiou  of  the  Kcd  Cross 
during  the  w«r.  Dr.  Tom  A.  WUliftnu,  of 
Waafaingtoiv  goes  to  Fraaoe  at  Um  end  of  this 
mouth  to  fill  an  appointment  as  neoiologist  iu 
the  French  Rcn'iri'  Sunt?'. 

Mn.  Cii;oit<.E  P.  E\(ii:i.ic\KriT,  curator  of  in- 
vertebrates, and  Mr.  Jacub  Dull,  curator  of 
Lepidoptem  in  the  BxooidTii  Hneeniii*  have 
nndiMrtakcn  an  expedition  to  the  plateau  re- 
gions of  ?onthwestem  Utah  and  northi'rn  Ari- 
zona. The  objects  of  the  field  work  will  be 
genera],  tfaoogh  parttcular  attention  wiD  be 
given  to  l«pidoirtera,  amall  tnaimnala  and  rep- 
tiles. The  expedition  was  made  possible 
through  the  generosity  of  Mr.  B.  Frestou 
Glaik,  of  Boston. 

Tmt  XJniTersity  of  Penw^kania  Mnseum 
Expedition  to  study  the  Eskimos  of  Bering 
Straits  atiil  of  the  northern  coast  of  Alaska, 
has  left  Seattle,  Waah.  It  is  financed  by  John 
WanamalEer  and  beaded  by  Idsutenant  Van 
Talin,  who  for  three  years  was  in  the  govem- 
mcnt  servioe  as  an  imipeotor  of  eehoole  in 


At  the  annual  meeting:  of  tlie  Botanical  So- 
ciety of  Pennsylvania  held  on  the  grounds  oi 
lb;  Bobert  Le  Bontillier,  Wayne,  Pa^  on  Sat- 
nrday.  May  6, 1917,  Dr.  C.  Stnart  €ager«ai« 

an  address  on  "  The  aims  and  (Ajeets  of  tbs 

Brooklyn  Botanic  Garden." 

TiiK  annual  congress  of  the  Southeastern 
Union  of  Sdenlaio  Societies  was  held  iu  Loih 
don,  in  the  ri>oni3  of  the  Liunean  Society,  on 
June  C-ft.  Dr.  William  Martin,  formerly  gen- 
eral secretary  of  the  union,  the  president,  and 
as  th»  subject  of  his  address  "  The  application 
of  sdentifio  melshod.'* 

Thk  eighth  Halley  lecture  was  delivered  at 
the  University  of  Oxford,  on  June  12,  Ly  Pro- 
fessor Arthur  Schuster.  The  subject  was 
"  Terrestrial  magnetism:  post,  present  and  fa- 
tore." 

Sir  Alexakdb  B.  BUtrNiE,  the  distinguished 
Enf^lish  civil  engineer,  died  on  3£ay  18,  St 

seventy-eight  years  of  ajre. 

il.  JusKPU  RiBAX,  honorary  professor  of  the 
faculty  of  aeienees  of  Paxisb  known  for  woik  en 
organic  and  iqpidiod  diemiatiy,  has  died  at  As 

age  of  eighty  years. 

We  Ictim  from  the  London  Timpft  that  it 
has  been  decided  to  takt;  over  a  part,  at  least, 
of  the  Yietoria  and  Albert  Husenm  for  the 
accommodation  of  the  Board  of  Education  and 
their  staff.  The  Imperial  Institute,  which  had 
been  selected  for  this  purpose  ia  to  be  devoted 
to  other  van.  The  Trenek  Warfare  Depart' 
ment,  which  occupied  part  of  the  Board  of 
Education's  premises  in  Whitehall,  is  to  tliiJ 
a  place  iu  the  building  in  Millbank  of  the  Bri^ 
iat-American  Tobacco  Ocnnpany,  who,  upoa 
being  informed  of  the  needs  of  the  govern* 
ment,  immediBtely  offered  to  surrender  thiir 
headquarters  on  the  understanding  that  other 
premises  diould  be  fonnd  for  their  staft  Ai^ 
raogements  are  bdung  made  with  an  hold  ts 
supply  the  necessary  accommodation. 

TtfE  National  Mu«5enm  has  recently  re- 
ceived as  a  gift  from  Mrs.  George  W.  Vander- 
bilt  the  botanical  specimens  and  books  of  ibs 
Biltmore  Herfaariom,  the  weU-koown  botsn* 
ical  institution  established  and  maintained  for 
many  years  by  the  late  George  W.  Yandnbilt 
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at  BUtmore,  North  Oarolina.  During  the  dis- 
utfoin  floods  of  last  July  the  HodMriinn  wm 
htgdy  inundated,  anffraing  a  Iom  of  about 

three  fourths  of  the  botanical  epocimeuB  and 
injuries  to  a  considerable  purtion  of  the  li- 
brary. The  uninjured  specimens,  chiefly 
ptuuMrogmnia,  number  about  fiS,O00^  and  trill 
bo  of  proat  value  to  the  National  Herbarium 
in  uug^rnenting  its  representation  of  south- 
eastern plautii.  The  collection  contains,  also, 
a  laige  eeriea  of  Omlmgut  gpeeimeBfl^  inolud- 
ing  the  types  of  many  species  described  by  Mr. 
C.  D,  Beadle,  curator  of  the  herbarium  and  an 
authority  in  this  difficult  genus.  The  library 
iadudea  complete  seta  of  several  important  bo- 
tanical and  horticultural  publications,  as  well 
as  many  botanical  works  not  Mtbarto  in  the 
National  Museimi. 


UNIVBHSITY  AND  EDUCATIONAL 

NEWS 

A  cx)MMiTTEE  of  the  Massachusetts  Medical 
Soeiety*  consisting  of  Samuel  B.  Woodward, 
ebaimuui.  Dr.  E.  H.  Bradford,  Dr.  Edward  C. 
Strcetcr,  Dr.  Arthur  X.  Broupliton,  T)r.  Tccr  P. 
Johnson  and  Dr.  Philemon  £.  Truesdale,  has 
been  appointed  to  further  the  establishment  of 
a  department  of  nulitaiy  medicine,  surgery 
and  hygiene  in  tlie  TTarvard  Medical  Sfhool. 
It  is  proposed  to  raise  an  endowment  fund  of 
$100,000. 

Tbb  financial  board  of  Hia  TTniTeraity  of 
Oambridge  baa  iBnied  a  nport  on  the  esti- 
mated income  and  expenditure  for  the  year 
1917.  Although  the  conunon  uniTersity  fund, 
idiich  ia  deriTed  from  anemiMnta  of  colleges, 
IS  slightly  greater  than  in  1918,  tiia  university 
ohc-st,  wlileh  is  lurgi^ly  derived  from  capitation 
fees,  examination  fees,  etc.,  has  fallen  from 
£52,400  to  £23,900.  The  board  estimates  that 
the  normal  expenditure  on  the  university  oheet 
will  1m>  .€31,200,  as  against  an  estinmted  income 
of  £20,401).  kaving  a  deficiency  of  £15,800. 
Towardcs  this  tliey  are  able  to  provide  the  sum 
of  £1S»?00,  leaving  a  delleianoj  of  £M0€^ 

Tbb  archeoloKi'  al  and  cthiiolopical  collec- 
tions of  the  late  Dr.  J.  William  mite,  of  Phil- 
adelphia, have  b^n  presented  to  the  Uuiver- 
mtj  Muaenm  by  Un.  l?Ufi8h 


At  the  University  of  Yizginia  Dr.  Theodore 
Hough,  acting  deuk,  has  been  made  dean  of 
the  medical  aehool;  Sr.  Jamea  A.  WardeH,  aa* 

sofintp  j^rofessor,  has  beon  appointed  profes<?or 
of  pharmacology  and  materia  medica,  and  Dr. 
John  H.  instructor,  adjunct  professor  of 
genito  uiinaiy  suigerj* 

At  Harvard  TTniToaity  Eamaet  A.  Hboton 

has  been  appointed  instructor  in  anthropology, 
Clarence  E.  Kelley  and  Harlan  T.  Stetson,  in- 
structors in  astronomy,  William  E.  Brown,  in- 
structor in  public  bealtilk  adminiatration.  Bay* 

mond  E.  Merwin*  associate  in  Central  Ameri- 
can archeology,  and  Willis  A.  Boughton, 
assistant  director  in  the  chemical  laboratory. 

AsaooATB  PaoFESsoB  W.  M.  Cabruth,  of  the 
departaMoft  of  imflwiinUw  at  Hamilton  Od- 
lon  baa  bean  pxonofeed  to  a  pnfBMOxahipi. 


DIBCUBSION  AND  COHKB8PONDBNC& 

AN  INSTITUTE  FOR  THB  niSTORY  OP  SCIENCE 
To  THE  EniToii  OF  Sctence:  Referring  to  tho 
proposal  of  an  institute  for  tho  history  of  sci- 
ence and  ciTiliaation,  aa  outlined  in  a  veeenk 
issue  of  Science,*  the  attention  of  all  interested 
in  this  project  is  invited  to  the  fact  that  the 
resources  uf  precisely  such  an  institution  as 
has  been  proposed  are  indispensahle  to  the  full 
performance  of  ite  duties  by  the  United  BtatCB 
Patent  Office,  and  to  the  fact  that  the  resources 
of  this  office,  inadequate  as  they  now  aze^ 
dionld  in  torn  be  at  the  diflpoad  of  the  pro* 
posed  inititutc^  for  the  attainment  of  iti  mp- 
arate  purposes. 

Tho  suggestion  is  accordingly  made  that  to 
the  publidied  list  of  important  possible  aetiTi" 
ties,  there  might  most  advantageously  be  added 
a  sixth — the  facilitation  of  prompt  and  reliable 
judgments  upon  ail  questions  of  novelty  aris- 
ing in  connection  with  the  adminisChttion  of 
the  patent  lawi,  therelqr  aiding  in  tiie  pladng 
of  the  administratiun  of  such  laws  upon  a  se- 
cure scientific  foundation.  Surely  the  attain- 
ment of  this  additional  purpose  would  be  of 
■uficient  public  importance  to  doBarre  sepa- 
rata annmsiation^  and  tiw  fuitharanoa  of  it 

1  BooHaa,  He.  1160,  p.  ZS/L 
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HDnld  oonatitute  «  zoost  perauAoiTe  argument 
for  the  looBtion  of  thsimr  iattituto  in  Wthr 

inprton— -vdthin  reach  also  of  the  Smithsonian 
Inititutdon,  the  Bureau  of  btaudards,  the  Bu- 
reau of  Mines,  the  Department  of  Agriculture^ 
Hm  €l«olo8ied  Svmy,  Medioa  Mumnm, 
the  Cam^sM  Liatatatioii  and  iIm  Llliniy  of 

Coiipre83. 

li  any  Combination  of  circumstances  can 
lead  to  united  practical  efforts  toward  com- 
mon or  related  purposes  on  the  part  of  tho»c 
who  seek  a  perf(x*tirig  of  the  patent  system, 
and  those  whose  interests  as  scientists  and 
educators  extend  begrond  all  current  tecbnical 
ApliIicationB,  it  would  seem  pest  donbCinff  that 
notable  results  must  follow  promptly 

In  this  connection  attention  is  invited  to 
tlM  &et  that  tiie  FMeni  OOm  ia  now  ad* 
mitladly  unable  to  make  an  adeqpiate  applica- 
tion eren  of  its  presont  re^oyre«».  The  point 
here  made  is  not  that  a  surplus  from  the  col- 
lection of  fees  ia  xequind  to  ba  tnmad  over 
to  the  federal  treasury,  while  the  naeda  of  Am 
office  for  litorntiirr,  laboratories,  and  men  re- 
main unprovided  for.  It  is  that  the  accumu- 
lation of  patent  graiiti  lias  readied  to  aoeh 
Umito  (about  one  and  one  quarter  milHofk 
errants).  that,  in  the  absence  of  luleqnate  ap- 
proj^iations  for  the  work  of  reclassification, 
the  offioe  is  unaiblt  to  find  the  ussdtss  m  U§ 
awn  ka§»tae1e.  To  quote  from  the  cmnnt 
report  of  the  Oowimiesioner  of  Patenta^ 
Thorn  lis  Ewing: 

In  1890  there  were  189  members  of  the  examin- 
ing corps,  of  wbom  80  were  examlitera.  The  asslsl* 

ant  examinprs  (who  make  the  soarchcs)  numberoil 
1^.  Each  aasistaat  had  to  report  oa  251  appli- 
eatteas  per  j*r. 

In  1918  the  oorps  numbered  367,  of  whom  43 
were  examiners  and  324  assistant  eraminerSi 
Each  assistant  must  report  on  210  appMeattfl— 
year. 

The  rxtont  of  the  field  of  »oarch  is  fairly  repre- 
seutud  by  tb&  Uuit«d  Btates  patents  granted  and 
Ike  available  foreign  ^tteots.  In  1890  there  were 
443,000  United  States  patents  and  mr,,000  avail- 
able foreign  patents,  ouddng  a  total  of  1,078,000. 
At  the  elose  ef  U16  tksie  weM  meie  than 
TTnitcd  f^tatee  patents  and  1,690,000  aviUlahla  fot- 
sign  patents,  totaling  2,900,000. 

Vnm  Umm  figues  It  will  appear  that  the  aeai' 


bv  ef  appilsaHaw  to  be  passed  upoa  hj  saA  Sfr 
sistant  has  been  reduced  since  1890  by  seveatesa 
pw  eut.  The  nomber  of  available  patents  throui^ 
lAish  search  must  be  made  is  aow  two  hundred 
and  forty  per  cent,  of  what  it  was  in  1890.  Tke 
force  relative  to  the  work  which  it  >i!ii  to  do  ia 
therefore  less  than  fifty  per  cent,  to  day  what  it 
Wiui  in  1890. 

In  order  that  such  a  situation  may  bo  met  at  all 
it  is  absolutely  essential  that  the  best  method  of 

complpted  aiid  kept  np  to  flr.t.^  Yet  vrheQ  I  laid 
all  of  these  facts  before  Oongreee  and  pointed  oat, 
as  indieatsd  hi  an  earUer  ssetiea  of  this  lepsrt, 
that  at  tl  p  )  resent  rate  of  reclaaaification  now  go- 
tog  on  it  could  not  be  completed  under  tweaty- 
ive  Tears  I  stteessJea  in  ebtaiaief  no  itfof  ^wt- 
socvcr.  Every  recommendation  that  I  Mate  te^ 
ing  the  i>a8t  year  has  been  refused. 

If  there  could  be  established  in  (he  nytfional 
capUai  an  institute  devoted  to  a  study  of 
Hia  demiloptneiit  of  pwa  and  applied  aeieBee^ 
is  it  not  important  that»  aien  Ain^h  incident- 
ally to  other  great  cons<>q«<>nce«i,  there  might 
be  created  in  both  the  legislative  and  admin- 
labatiTO  bnuMhee  a  new  appreciation  of  die 
WWl^  fha  nsponsibilities,  and  the  opportuni- 
ties, of  an  existing  estahlishuient,  charged 
under  the  constitution,  "to  ^mote  the 
progress  of  acienoe  and  tiie  uasful  arts"? 
Oertainlj  tiioaa  wlio  are  now  engaged  upoa 
the  performance  of  this  duty  are  not  all  in- 
sensible of  their  limitations,  nor  of  the  serv- 
ieaa  of  atimalation  and  cooperation  which 
coold  be  rendered  bj  diaintereeted  and  oom- 
patent  men  of  adwDOBk 

Best  Busaau. 

WjuuiiMWun,  O.  Q. 

A  CURE  FOK  SHOCK? 

At  a  meeting  of  the  Massachusetts  Medical 
8oeiet7  on  Jnne  twelfth  in  Boaton«  J^uimm 
Walter  B.  Cannon,  Shattuck  lecturer  in  Ban  of 
T)r.  K.  P.  Strong  (although  both  are  now  in 
France),  detailed  the  probable  ph^raiology  oi 
travmatie  and  ansied  Aodk,  and  amamtei  a 
possible  cure.  Dr.  Cannon  seee  the  OMntial 
primary  condition  in  shock  to  he  the  vaK>- 
motor  trapping  of  too  much  of  the  Wj's 
blood  by  the  splanchnic  veins — capsciout 
enough  to  contain  all  the  Ufa-blood  of  the  or* 
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gtiriwi.  On  one  side  «re  the  myri&d  atrooj^ 
oonstrieted  arterioles  tnd,  ptreventing  the 

blood's  escape,  the  capillaries  of  the  liver  in* 
tcwening  between  the  veins  and  tlio  vpnn  cava. 

Dr.  CSannon's  plan  to  restore  this  es^ntial 
blood  to  iho  aorstanuktio  ciieiilatioa,  indnding 
that  of  the  d:y'mg  central  nerrouB  ^yltoil,  ia  to 
injoot  into  the  peritoneal  cavity  n  properly 
adapted  solution  of  some  powerful  va^  oou- 
■lrietaiit»  prafiBrably  pituitrin.  The  espeota« 
tion  is  that  the  honnoiie  will  osnmtie  imm  the 
outside  of  the  oinenta  through  the  thin  con- 
nective tissue  coTerings  of  the  reins  and,  by 
IraeiBg  the  eonstrioiion  of  the  latter,  imp«l  * 
liter  or  more  of  neco— Ty  blood  into  tiw  badly 

doprr     (1  vital  orgjtiia 

Dr.  Canuou  is  in  ii'raace,  with  his  assistant, 
putting  this  theory  into  humane  use.  The 
whole  vorid  will  wish  him  the  beat  of  Boooeaa. 

O.  T.  IT.  D. 


SCIENTIFIC  BOOKS 

The    Mosquitoes    of   North    and  Central 
Amsriea  and  the  Weat  Indiu.  By  L.  O. 

Howard,  H.  G.  Dyab  and  F.  Knab.  (Car- 
negie Institntion  of  Wnshiugton.)  VoL 
m.  1915.  Vol.  IV..  1917. 
The  final  pert  of  this  great  work  has  at 
last  been  issued,  amid  general  rejoicings  from 
thoso  )nt4Te<t*^-d  in  medical  cntomolopv,  since 
it  contains  a  full  account  of  the  muluria-or- 
ganiam  aanier,  An&fhtiu,  The  two  parts 
containing  the  d^oriptiTe  matter  and  syn- 
onymy total  1,064  page*,  and  the  treatment 
is  as  full  and  exact  as  it  could  be  made. 
XTiidar  each  species  is  a  full  list  ol  referenoes 
to  literature,  followed  by  copies  of  the  original 
description  and  tlie  dwriptions  of  the  syn- 
onyms,  if  any.  Then  comes  a  detailed  new 
deseriptifla  of  the  adolt  inseet,  and  of  the 
early  stages  when  known,  followed  by  a  full 
list  r,f  tlir  !n  >alities  froui  which  specimens 
have  been  received  or  recorded.  Finally, 
there  is  a  disenssion  of  the  synouymy  and 
Intiottddpa.  The  yellow-fevor  tnosquito  alone 
takes  over  sixteen  page<».  The  reader  finds 
before  him  practically  all  that  is  known  of 
the  species  treated,  and  the  hoole  will  stand 


as  a  model  of  exhaustive  discussion  and  dear 
PMeenta!tion> 

Some  dUenenee  of  opinion  will  exist  re- 
garding the  names  of  some  of  the  species. 
The  meet  troublesome  case  is  that  of  the 
ydlow^few  mosquito.  Thia  unportant  inseet 
has  generally  been  known  as  Stegomyia 
fa'^rmfn.  or  pimply  as  Stegomyia,  which  has 
almost  become  an  English  word.  The  name 
AMdMa  being  preoccupied,  the  same  BUgo^ 
myia  calopus  was  substituted;  but  Dyar  and 
Knab  ref-nrrlcfl  f^ifgomyia  as  part  of  Aedes, 
and  called  the  species  Aide*  caloput.  As 
sneh  it  appsaxa  in  tiie  wsA  re»iewedy  but  a 
isotBote  ia  added,  pointing  out  that  CvUm 
argenteua,  proposed  in  1787,  is  the  olde.st  name. 
Hence  we  are  to  write  Aedes  argenleus.  Mr. 
F.  W.  Edwards,  of  the  British  Museum*  main- 
tains Sttgomi/ia  as  a  genua,  and  aeeofding  to 
this  plan  it  will  be  Stegomyia  argeniea 
(Poiret).  It  is  admitted  tliat  Stegomyia  is 
very  different  from  the  type  of  Aedes,  and  evi- 
dsttfly  tfie  qoestlbtt  whether  it  should  he  gea.- 
erically  separateid  is  one  concerning  which 
there  may  be  legitimate  difference  of  opinion. 
Und^  these  oircumstauces,  in  view  of  the 
general  usage  bj  medieal  authoritieB^  it  wonld 
seem  better  to  recognize  Stegomyia, 

Another  sort  of  difficulty  arises  from  the 
mistakes  of  identification  which  have  resulted 
ftouk  the  poor  deseripCiona  el  early  authors. 
Thus  the  common  speoles  described  at  great 
length  as  Culcx  territans  Walker,  and  so  re- 
ferred to  in  numerous  works,  is  now  said  by 
Mr.  Edwards*  who  emmined  WaDbsr's  iTpe^ 
to  be  actually  quite  distinct.  It  take.-^  the 
name  Culex  saxafilut,  and  the  real  terriiant 
is  what  has  gone  no  fulex  reattuins  of  Theo- 
bald. The  result  ut  this  correction  will  be 
that  when  Cidss  lerrsfcms  is  referred  to,  it 
will  be  difflevlt  to  tell  which  of  the  two  >;  i ' 
is  intended,  and  confusion  must  follow. 
Walker's  description  was  quite  iusuflicient  for 
duteruiination,  and  under  these  circumstancee 
it  would  ssem  proper  to  dok  tibe  name  as  nn> 
recognizable.  The  two  insects  concerned  wiH 
then  stand  as  C.  saxatilis  and  C.  restufins. 

The  Anopheles  qvuidrimacviatus  of  authors 
is  also  involTod  in  difloultica.  Itiadeecribed 
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under  thia  name  in  the  book,  but  at  the  end 
of  fho  aeoount  the  opinion  ia  aiiwewnJ  tiial 

Bey's  quadrimaeulaiua  was  really  the  special 
described  as  Anophelen  occulen talis.  This  is 
determined  from  Say's  locality,  "J^orth-weet 
Temtoiy."  Aooordmgbr  «e  eve  told  that 
Anopheles  guitulatua  Henu  ahouid  be 
adopted,  nlthoufrli  it  was  published  without 
any  description.  This  seems  inadmissible^ 
and  Tve  tnm  to  the  mat  andkble  name^  A, 
annul im anus,  which  "  is  said"  to  belong  hflMi 
But  aftor  ull,  the  quadnmaculalii^  of  authors 
occurs  as  far  northwe^jt  iis  Wisconsin,  and  it 
doea  not  appear  perfoctly  evident  tiiat  it  ia 
not  Say's  insect  A,  umuAimamm  waa  alao 
fioci  "Wisconsin. 

The  full  citation  of  localities  is  much  to  be 
oommeuded.  It  might  have  been  still  fuller, 
hat  for  the  vnfortanate  habit  of  a  former 
curator,  of  t.hrowinf»  away  what  he  rc^rurded 
as  duplicates.  The  present  reviewer  i^erly 
turned  to  thia  mass  of  information  for  light 
on  a  peaoiieal  inoblam  ia  whioh  he  ia  iap 
tc-rcsk^d.  Til  the  course  of  the  war,  it  will  bo 
necessary  to  establish  iargt)  camps  and  hos- 
pitals, partly  for  training  purposes,  partly 
for  wounded  and  invalided  aoldien,  partly,  no 
doubt,  eventually  for  prisoners.  It  will  be  de- 
sirable to  place  these  camps  or  hospitals  near 
distributing  centers,  but  ako  in  regions  where 
the  dUmate  is  f afoiaUa  and  the  malaria  moa- 
quito  is  absent.  In  the  presence  of  Ano- 
pheles, mpn  carrying  malaria  orpranipms  in 
their  blood  will  constitute  a  menace  to  other 
aoldien  and  to  the  cmliaii  pepnlatioii.  The 
«BBOt  diabUmtion  of  Anopheles  aocordiai^ 
becomes  a  matter  of  importanc«>.  On  map- 
ping the  recorded  distribution  from  the  new 
Tdimieh  it  waa  fovad  tiiat  reeovda  wtra  labk- 
ing  inm  Quebeo,  Bhode  Idaad,  Terniont» 
Delaware,  Ohio,  Alabama,  Iowa,  Oklahoma, 
Nebraska,  N.  Dakota.  S.  Dakota,  Minnesota, 
Wyoming,  Montaua.  and  Saskatchewan.  Ob- 
▼ioualy  in  the  majority  of  tbeee  oaaea  tiie 
absence  of  records  is  due  to  lack  of  auffioieot 
collections.  Ohio,  Dclawarp,  etc.,  certainly 
po^.se-is  the  .same  Anopheles  as  all  the  sur- 
rounding Btatess.  There  is,  however,  a  real 
hiaaik  on  tiie  wmift  ooveriag  Itoitaaa,  Wyom^ 


ing,  the  easteni  part  of  Colorado,  K^raska, 
the  Behtttaa,  Iowa  and  IGnnaaota.  It  ia  not 

to  be  anpposed  that  Anopheles  is  actually  ab- 
sent over  all  this  area,  hut  it  must  he  rela- 
tively iicarce,  and  over  a  considerable  region 
it  probably  altogediar  lacking. 

In  New  Mexico,  the  southern  and  PadJe 
A.  pseudopuncfipennis  gets  ns  far  north  as 
lias  Vegas  Hot  Springs.    In  Colorado,  A. 

aa  Ddta  Owmtj,  on  Aa  wastem  slope.  Thia 

same  insect  is  common  eastward,  in  Ulinois, 
Indiana,  Missouri,  etc.,  and  it  may  occur  right 
aoRMB  the  oonntry.  Kore  exact  inveatiga- 
tion%  which  are  planned,  mi^  be  eotpeeled  ta 

determine  whether  this  is  the  case. 

In  order  to  form  an  opinion  whether  the 
apparent  lack  of  Anopheles  in  the  region  jtiat 
eited  waa  mhoUy  doe  to  the  absence  of  eoI> 

lections  of  mosquitoe?,  T  li?t«d  all  the  re- 
ported species  of  the  states  involved.  Mon- 
tana has  no  less  than  ten  recorded  species, 
Colorado  six,  North  and  Sooth  Dakota  eadi 

three.  Nebraska  two,  Towa  s^n-en,  Minn«>?ota 
and  Wyoming  one  each.  Evidently  colki-ting 
is  greatly  needed  in  several  of  thetie  atate^, 
and  the  apparent  abnnoe  of  ,diiepJMaa  ie> 

quires  confirmation.  It  is  to  be  remarked, 
howerer.  that  if  it  should  prove  to  bo  scattered 
here  and  there  over  the  western  plains  and 

vaUegra,  It  will  probably  be  abaant  in  aetenl 

localities,  and  often  when  present  so  looalieed 
that  it  can  readily  he  exterminated 

It  is  a  singular  thing  that  there  s^ms  to  be 
an  almoat  total  abaenoe  of  any  endemie  aooa- 
qdto  fauna  in  the  eantral  arid  region.  The 
few  species  found  are  mostly  widespread,  the 
only  partial  exceptions  being  a  few  Aedes.  A. 
nigT0maetdi$  ia  peculiar  to  the  arid  weatam- 
central  regions,  aouth  to  the  Maiiean  State  of 
Chiiiuahua.  A.  flctchcri  belongs  to  the  prai- 
ries of  western  Canada  and  adjacent  United 
States.  A.  idalioensis  is  from  Idaho,  j^oq* 
tana  and  Netada,  and  A.  oUridks  ao  far  from 
Idaho  only.  There  is  no  series  of  peculiar 
forms,  such  as  Byar  found  in  tlie  mountains  of 
California,  or  such  as  occurs  in  parts  of 
Canada. 

The  total  munber  of  apeeiaa  daaorlbed  fran 
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^  tifion  indicated  in  the  title  is  898.  We 
VMy  mnaiM  that  no  leas  than  500  actually 
ooenr.  T.  J>,  A.  Cocuebbll 

BouLDsa, 
May  13 

MOTES  ON  METEOROLOGY  AMD 
CLIMATOLOQT 

PHENOLOGY 

FaBVOLOor  it  tiie  ttndy  of  the  p«riedie  plie- 

nomena  of  plant  and  animal  life  in  their  rela- 
tion to  weather  and  climntc.  Phenology  is 
most  important  in  forestry,  agriculture,  horti- 
oultuie  mA  otnifhology.  In  spite  of  the  wide 
applioflition  of  such  data  there  has  hoea  lyuf 
little  phenological  obs«*rving  done  in  this  coun- 
try. The  extent  of  such  work  here  and  abroad 
ia  timunaruBed  bgr  J.  Wmm  Smith  in  IConthly 
Weather  Review,  Supp.  2,  October,  1915,  in 
coniiootlon  with  the  remarkably  long  mid  ex- 
tensive records  of  Thomas  Mikesoll  at  Wau- 
aeon,  Ohio.  Thew  Waiuaoa  veoO'idB  began  in 
part  in  1869  and  an  pwMidied  inolnding  1912 ; 
oornplpte  data  are  gWcn  concerning  114  kinds 
of  wild  plants,  48  forest  trees,  shrubs  and 
vinee,  16  kinds  of  fruits,  20  field  and  garden 
eropfl  (with  yields  of  some),  and  the  tampan- 
turos,  rainfall,  frosts  and  first  and  last  snows. 
In  parts  of  Europe  similar  records  though  of 
fewer  plants  have  been  taken  by  many  observ- 
m  ia  tha  Britiah  I«l«a  for  mora  tium  SO  yaaza 
and  in  Hessen  33  years.'.  Ilinc'  in  ohargo  of 
the  latter  has  made  a  map  of  phenological 
spriug,  and  ahio  compared  the  distribution  of 
ptipDlatiofn  witii  tiia  phenologioal  mapo. 

The  Bureau  of  Entomology  and  the  Forest 
f~;iTvii--f  are  studying  plicnolopj*  i\a  an  aid  in 
piuiitiiig  and  cutting  treses  and  iu  the  control 
of  p6*ta> 

Dr.  A.  D.  Hoi>kins,  of  the  former,  has  formu- 
lated in  a  general  way  the  law  of  phenologrical 
variation  as  follows:'  "The  average  varia- 
tion in  t!ia  dates  of  a  plienologieal  phenomepa 

t  Quart.  Jbv.  Bo^,  Metsofolosical  Booif  J*  SL 
Clark-- n  common  {daats,  6  birds,  6  iiiiMli,  mm 
than  100  stations. 

*  *' AiMlea  6«r  Landwfrtrthaflriitiwiner  fVr  dit 
Grosbencogtum  Heesen." 

•  "fisport  «a  Vorat  Tnm,"  m*. 


of  a  species  is  in  uniform  proportion  to  the 
variation  in  the  controlling  factors  of  di- 
mate."  The  general  average  is  the  only  one 
for  diawinir  reUaUa  oonolnstona.  A  Tariation 
of  4  days  is  to  be  found  with  a  difference  of  1° 
in  latitude.  400  feet  in  altitude,  5°  in  longitude 
westward,  or  1*^  F.  The  longitude  variation 
nmt»  to  be  coaneeted  with  tha  iacteaaing  dry- 
ness and  strength  of  sunlight  for  the  Central 
United  States,  and  with  the  warmth  of  the 
Pacific  as  the  west  coast  is  approached.  De- 
parture! from  the  thaotetioil  an  ibm  lenilt  of 
local  factors.  Pxefailing  ■oaahini^  ariditf, 
nbsenoe  of  largo  bodies  of  water,  warm  oecan 
currents,  prevailing  warm  winds,  S.,  S.E.  and 
8.W.  alopes,  narrow  snmmita  or  plateaus  of 
hills  and  nonntains,  broad  vaUeye^  open  for- 
ests,  barren  or  sandy  and  dry  soils — these  arc 
accelerating;  the  opposite  conditions  are  re- 
tarding. The  sixe  of  departures  are  roughly 
aa  follows:  anor  in  inteipiKtation,  8  days; 
southern  or  northern  slopes  1  to  4  days,  other 
retarding  or  accelerating  factors,  1  to  4  days, 
early  and  lata  iudividualii  1  to  8  days,  coastal 
inflnenoee  10>14  days. 

The  results  of  collection  made  by  the  Forest 
Service  of  a  lai^e  amount  of  phenological  data 
on  72  common  trees  in  the  eastern  United 
States  ia  pnUiibed  in  IfontUr  Weather  Be- 
view,  Supp.  2,  Oct-jlxr,  1915,  pp.  5-9  ind.,  "A 
Calendar  of  the  Leafing,  Flowering  and  Seed- 
ing of  the  Common  Treea  of  the  Eastern 
United  Stotes,"  by  Geoiie  7Sf.  Iamb.  The 
datm  are  given  only  for  tba  extreme  north  and 
south  limits  of  their  range*.  Fiirther  coopera- 
tion in  the  oolleotiou  of  such  data  is  desired 
hy  the  Forest  SerM 

In  agricokure,  phenology  oontiibntes  not 
only  to  the  control  of  pests,  but  also  is  of  use 
in  determining  the  proper  dates  for  planting 
certain  crops.  On  the  basis  of  a  thorough 
study  of  the  Hessian  ily  at  one  or  mote  oontrol 
'  Li  ri8  in  West  Viiit^ia,  T)r.  Hopkins  was 
able  to  construct  a  map  and  table  with  which 
if  he  knew  his  location  and  altitude  a  farmer 
oould  plant  his  winter  wheat  during  a  short 
period  immediately  after  the  usual  disappear- 
ance of  the  Hessian  fly.  In  the  spring,  wild 
plants  aie  used  hy  many  to  indicate  the  proptt 
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dates  for  planting.  Tlius,  "whon  the  silver 
maples  b^n  to  put  forth  their  leares  and  the 
catkins  appear  on  the  willows  and  poplars,  na> 
ture  is  indicating  that  the  season  ia  fi|^  lor 
the  planting  of  sucli  vfgetablos  as  lettuce,  mus- 
tard, onion  seetk  and  onion  ueUi,  parsley,  the 
round  seeded  peas,  early  Irish  potatoes,  iad> 
ialm»  qunaoh  and  turnips.''  *  Ten  daja  later 
beets,  carrots,  kohl  rabi  and  a  MOaod  lOWillg 
of  peas  can  be  made. 

CLomtoutaf  or  ram  nmwua  unm 
Db.  IkiUR  BowiciM  has  devoted  one  sixth  of 

his  recent  book,  "  Thp  Andos  of  Southern 
Fera"  (336  New  York,  1916)  to  a  well-il- 
loaknited  djaewabm  of  Ihb  perplexing  diwtai- 
ties  of  Peruvian  climatai.  Them  am  four  di- 
matic  helts:  (1)  the  wet  eastern  lowlands,  cov- 
ered with  heavy  tropical  forest;  (2)  the  wet, 
windward  mountain  slopes,  with  mountaia  for- 
est estendiag  up  to  like  ooM  timber  line  at 

600  fec't,  and  in  prot«H'te(1  valleys  down  *f'  n 
dry  timber  line  at  3,000  feet;  (3)  semi-arid 
mountains,  plateaus  and  basins,  covered  with 
gnii*  moai  toA  $ltim  idbBta;  (4)  {he  arid 
coastal  zone  of  irri^tcd  valleys,  barren  except 
along'  valley  floors  and  on  the  Maward  slopei 
of  low  coast  ranges. 

On  the  wet,  windward  mountain  dopea  the 
belt  of  heaviest  rainfall  is  between  4,000  and 
10,000  fcft.  Summer  is  rainiest,  for  the  force 
of  the  trade  wind  by  day  is  greatly  increased 
by  virtue  el  the  greater  oontrast  between  the 
highland  and  lowland  temperatures.  In  the 
deep,  shnt-in  valley-?  of  the  partem  mountains, 
conditions  of  marked  aridity  are  found.  The 
Ideal  dimatea  «f  ^  aenii-arid  monntauii^ 
plateaus  and  basins  depend  on  altitude,  and 
thus  differ  primarily  in  temperature  and  winds. 
The  chaptw  on  "  Meteorological  Beoords  from 
tbe  Penman  Andes,'*  adda  the  daily  tondi  to 
the  preeeding  general  discussion  of  climatai 
Extensive  diaprnms,  includiiiff  daily  t^'mpera- 
ture  maxima,  miiuma,  variability,  and  daily 
rainfall  ahow  a  tropical  steadineBi,  but,  withal, 
•nddea  «eath«'  diangea  and  aonddemUe  dif- 
feNooes  between  eonreiponding  eeaaone  of  dif - 

*  U.  8.  D«pl  Agile.  WesUjr  Xena  Lottsr,  Uu. 

£4,  1915. 


ferent  yearR.  The  diagrams  taken  from  ther- 
mograph tracings  show  vividly  the  efect  on 
tiie  temperatnm  of  dtangea  of  wind,  the  pase- 
inp  of  clouds  or  the  inception  of  storms.  The 
Vale  Peruvian  Expeditions  with  the  National 
Geographic  Society  still  maintain  some  mete- 
orological stations  in  Fern. 

The  ftlimatw  of  the  coast  are  the  moat  dift- 
cult  to  exjilaln.  liVidely  accepted  are  the  gen- 
eral explanations  of  the  coastal  desert  of 
northern  Chile  and  of  Peru:  tha^t  the  des^ta 
are  there  became  tiie  nonnal  trade  winda  blow 
over  the  mountains  and  on  descending  are 
warmlnp,  drying  winds;  and  that  the  cold 
coastal  water  intensifies  the  dryness  because 
any  winda  thenoe  have  UtUe  tendeney  to  yield 
rainfall  over  a  warm  land.  This  cold  water  is 
an  adjunct  of  the  prevailing  offshore  "  trades," 
for  the  warm  surface  water  blown  out  to  sea  is 
replaced  by  cold  abysmal  water.  In  aontibem 
Penv  Bowman  distinguishes  five  zones  from 
coast  to  mountains:  fa)  zone  of  coastal  ter- 
races, rain  once  in  many  years;  {b)  zone  of 
f  og-oovered  moontaine,  vain  ai  intemla  of 
5-10  years ;  («)  nne  of  desert  plainly  rain  at 
intervals  of  many  years;  (J)  zone  of  steep  ral- 
l^s,  yearly  rains;  (e)  zone  of  lofty  mounts ina 
and  plateans^  fregaent  nine  in  y»™iw 
months. 

The  sea-breeze  is  the  most  important  metf^ 
orological  feature  of  the  ooaat.  By  day  the 
heating  of  the  land  on  a  slope  tends  to  make 
an  np-bill  wind;  llie  heating  of  the  land  nest 
to  cold  water  tends  to  make  a  brwze  on-shore. 
Combined,  these  two  factors  make  a  wind 
which  blows  80  strongly  that  sliipping  opera- 
tiona  in  the  afttfnoon  are  hindered  or  ren' 
dered  impossibla  Its  coming  at  or  before  noon 
is  uneomfortably  boistrou?!  and  dusty.  On  the 
coast  the  highest  temperature  occurs  just  be- 
fore the  eea4>reeie  arriTes.  The  ooaat  raagi^ 
where  present,  makes  this  wind  ri -  '  ruptfcf 
several  thousand  feet,  which  gener  illy  causes 
fog  at  2,000  to  4,000  feet  elevation,  and  Lu  win- 
ter some  rainfall  Beyond  the  coast  range, 
however*  the  air  is  warmed,  and  mixed  rapidly 
by  oonveotion  with  the  hi|^  dry  air  so  thst  no 
more  condensation  occurs  until  it  approaches 
the  western  Cordillera.  There  the  topograph- 
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Tain  may  come  in  summer.  The  rainfall  on 
the  windward  side  of  the  coast  range  occurs 
in  winter,  for  tiMa  tiie  land  is  more  nearly  the 
temperature  of  the  water.  In  sunrmer,  even 
with  the  sea-bn^ozfi  tmoe  as  stronfr,  the  heated 
land  surface  warms  the  ascending  air  too 
rapidly  for  the  oocnmcnoe  of  praetpitation. 
As  littl*  moisture  is  lost  in  summer  on  the 
coast  rnngrc,  the  relative  humidity  is  hiplier  in 
the  interior,  so  that  as  the  strong  winds  dxiTe 
up  ^  momitaini*  fhere  is  more  moiskara  avail- 
«Ue  for  precipitation.  With  nnusnal  wind  in- 
queney  from  the  north,  there  are  heavy  eoast 
rains  at  interrals  of  four  to  ten  yeara,  for  then 
ib»  eold  eoast  water  is  replaced  hy  a  warmer 
current. 

Throuphout  Peru,  the  trade  winds  arc  in 
control:  there  is  the  wet  windward  slope,  the 
semi-arid  interior  plateau  and  the  arid  leeward 
ooast  The  eztraoidiiiary  imier  divenitsr  of 
climate  in  the  eastern  mountains  is  due  to  the 
difference  in  exposure  to  the  trncie  winds,  and 
to  the  differences  in  altitude.  The  contrasts 
within  the  desert  eoast  region  are  the  residt  of 

the  effect  of  the  topoKrai)hy  on  the  daily  gea- 
breezes  of  varying  strength  blowing  off  the 
cold  Humboldt  current. 

Tiui  JJnamaun 


SPECIAL  ARTICLES 

THE  DISTRIBUTION  OF  ENDSMIC  SPECIES  IN 
NEW  ZEALAND 

TfTi*  flora  of  New  Zealand  is  so  exceptionally 
rich  in  endemic  forms  that  its  study  promises 
Intareeting  results  if  taken  up  under  the  mod- 
avn  eoneeptioiis  ooooeming  fho  origin  of 

speoies.  It  emliraee'i  ntnonpf  the  ani|fio9[)erra3 
902  endemics  confined  to  New  Zealand  proper 
against  399  forms  of  wider  distribution,  96  of 
whioh  are  oonined  to  New  Zealand  and  ow^ 

lying  islands.  This  consideration  has  induced 
J.  C.  Willis  to  mnlce  a  statistical  stiidy  of  this 
flora*  and  to  compare  it  with  the  results  de- 

» Dr.  J.  C.  Willis,  "The  Distribution  of  Species 
In  How  ZMlaad,"  ^aaols  of  BoUm^,  ToL  SO,  Nou 
Jalj>  191«. 


dneed  from  his  similar  treatment  of  the  en- 

demic  forms  of  Oeylon.* 

Willis  has  proposed  a  new  principle  for  ex- 
plaining the  distribution  of  plants  in  general, 
wlneli  is tiiat  ''the  area  oocupied by  any  giTen 
speetas  (taken  in  groups  of  twenty  or  so)  at 
any  piven  time  in  any  piven  country  in  which 
there  occur  no  well-marked  barriers  depends 
npim  iho  age  of  that  species  in  tibat  ooontfy." 
Una  proposition  he  calls  his  hypothssSa  of 
"n£?e  and  area."  It  is  intended  tr>  convey  the 
idea  that  adaptation,  although  it  may  be  of 
nae  in  datennming  the  frequency  of  a  species 
widiln  its  area,  is  not  in  general  a  factor  of 
wider  operation.  No  rr  -alt"  phnw  in  the  fig- 
ures which  can  be  attributed  to  it.  Excep- 
tional instances,  when  this  seems  to  be  tiha 
case^  ane  almost  ahrays  the  resnlt  of  dianges 
in  enrironic  conditions,  made  hy  man,  and  it 
io  a  well-known  fact  that  such  rapidly  "Spread- 
ing forms  inrade  a  countoy  along  its  roads 
and  railtoadB^  oeemyinir  ehiellly  waste  Udda 
and  stirred*vp  soiL 

If,  however,  we  leave  these  out  of  consid- 
eration and  concern  ourselves  only  with  ordi- 
nary wild  species,  atatiatioal  atndy  seems  the 
only  meana  to  get  aTarage  and  idiable  resnHs. 
Taken  in  small  groups  of,  e.  g.,  10-20  species 
these  statistical  results  prove  to  be  the  same 
everywhere  and  in  all  the  larger  families.  A 
general  eanse  most  govern  this  phenomenon,  a 
oanse  which  is,  at  any  rate,  independent  of 
morphological  and  hiolopical  qualities. 

New  Zealand  is  very  convenient  for  deter- 
mining the  area  of  its  species,  for  the  islands 
are  spread  oat  in  n  long  earf»  nmning  in  gen* 
eral  norlih  and  south  for  about  I,ORO  milae» 
with  an  average  breadth  of  100.  Therefore 
longitudinal  range  can  simply  be  substituted 
for  area  and  this  can  be  determined  by  divid' 
ing  ^  ooontiy  hy  transfcne  lines  at  ovety 
twenty  milea  Moreover,  it  consists  chiefly  of 
two  parts :  North  Island  and  South  Island, 
which  do  not  show  any  essential  barriers  to 
the  spreading  of  planti^  hot  are  separated  hy 
a  broad  enoq^  not  to  he  passed  by 
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Bpeoie*  under  average  conditions.    It  is  as- 
sumed thAt  the  forms,  common  to  both 
arrived  or  efigiiwted  time  htian  tUi  aipft* 

ration  arose. 

On  any  theory  some  endemic  spn^ipo  yv'iW 
be  older  and  others  yotmger.  The  lirst  maj 
mow  occupy  th«  vliok  eotmtiy,  but  tin  kttar 
only  parte  and  the  yoimirost  even  eaUf  iomII 
parts  of  It.  Clitiuitc  and  environmental  oon- 
ditious  are  so  uniform  throxighout  the  isUnds 
tiiat  on  the  theory  ol  natanil  telaotion  no  p«it 
of  them  has  a  greater  chanoo  of  producing 
cndomies  than  others  and  an  oqunl  distribu- 
tion should  be  expected.  The  actual  facts, 
lunmrer,  oontradiot  this  (inclusion  and  show 
that  tha  oodnniot  with  a  nuU  diatribution 
are  heaped  up  in  the  center  of  the  country, 
whereas  toward  the  north  and  south  they  be- 
come regularly  rarer.  The  endemi(»  found  in 
-tfie  estrane  and*  ara  almoat  only  tiioaa  whidi 
occupy  the  whole  or  a  great  part  of  the  range. 

This  most  intere^tinp:  law  of  distribution  is 
proven  by  a  series  of  tables,  wliich  elucidate 
it  from  diffeirent  aidea  and  hy  neaaa  of  differ* 
ent  statistical  arrnngementa.  It  clearly  points 
to  mme  cau^e  which  is  independent  of  the  uni- 
form climatic  conditions,  and  also  of  the  spe- 
oial  adaptability  of  the  spedea.  It  hoUa  for 
tile  species  of  the  families  and  larger  general 
as  well  as  for  the  whole  flora,  and  for  those 
occurring  also  outside  of  the  islands  as  well  as 
for  tiiooe  confined  to  them.  In  other  ivoids*  it 
governs  the  distribution  of  the  forms,  which 
originally  reached  Xew  Zealand  from  elsewh^ 
and  first  populated  it,  as  well  as  that  of  the 
natire  types. 

The  eipUmatimi  propceed  ia  thia;  New  Zea- 
land is  separated  from  the  nearest  land  area  of 
important  sise  by  an  immcnsie  ?tretch  of  water, 
and  80  it  is  evident  that  few  epeciea  can  have 
ani-ved  th«f»  In  xooant  times,  apart  from  tiie 
infloenee  of  man.  The  q^iea  of  ibieign 
origin,  ».  e.,  of  wider  distribution,  or  the 
"  wideB  "  Rs  Willis  calls  them  in  opposition  to 
the  endemics,  must  therefore  mostly  be  very 
old  and  widely  spread  all  over  tib*  idaiidi. 
This  latter  fact  ia  bona  out  by  the  atatiaticfll 
tables.  Now  the  soundings  show,  that  the 
shallowest  water  approaches  New  Zealand  to- 


wards  the  center  of  the  ehfiin  of  islands.  On 
the  view  that  this  place  was  its  last  connawftioe 
wi A  a  laiiar  oontinan^  aonk  beneath  4a  aaa 
In  seokfieal  times,  we  may  assume  it  to  be 

the  point  from  which  the  spreading  of  the 
main  part  of  its  present  angiospermous  flora 
haa  begun. 

As  the  widaa  apvead  alowiy  from,  this  oeaitar 

toward  the  extreme  northern  and  sonthem 
parts  they  must  have  produced  new  forms  from 
tune  to  time.  Tha  oldaat  of  these  may  have 

spread  along  with  than*  and  now  oooopy  the 

whole  area.  Tlie  younger  forms,  however,  did 
not  find,  as  yet,  the  time  to  do  so;  they  must 
still  be  local  forma.  About  Uuree  quarters  of 
the  widei,  bat  only  one  third  of  the  enemies 
are  now  found  to  occupy  more  than  half  the 
length  of  the  chain  of  islands  and  this  fact 
shows  clearly  that  the  endemics  are  not  better 
adapted  for  diatribntion  in  New  Zealand  than 
the  wides. 

On  the  other  hand,  there  are  only  30  wides 
of  very  local  occurrence,  i.  e.,  occupyiug  less 
than  leO  niilea  or  1/9  part  of  tiia  whole  leoflHi 
(1,000  miles),  whereas  about  one  third  of  all 
the  endemics  or  29G  Kpecies  are  in  this  condi- 
tion. It  is  obvious  that  for  some  rea^u  or 
other  the  wides  eonld  spread,  whilst  tibe  «d- 
demics  cohU  imt-  No  theory  of  adaptation 
can  explain  this  phenomenon,  but  it  is  very 
•  simply  understood  on  the  ground  of  Willies 
law  tiiat  the  local  apedea  are  the  yonnges^ 
and  havn  not,  as  yet,  had  the  time  ta  aouue  a 
wider  dispersal  on  the  islands. 

I  must  refrain  from  dealing  with  tha  con- 
tsnta  of  sU  the  twelve  tables  and  with  thedis- 
cussions  of  their  roaults.  But  from  .the  fKta 
adduce^i  it  .«eems  evident  that  the  theory  of 
natural  selection  can  not  explain  the  distribu- 
tion of  the  angiospetmona  «aeiaa  of  Hew 
Zaalmtd,  and  that  this  diatribntion  elaarly 
points  to  some  general  cause,  which  mnst  he 
the  same  for  all  fnmiliea  and  all  arbitrarily 
chosen  groups  of  plants  as  well  as  for  the  liora 
of  an  diiarant  comtriea.  Thatheoiy  of 'aga 
and  aiea^  aeems  the  only  one  broad  eoovc^ 
to  fiflmply  with  theae  raqnixenMnta. 
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TUB  SOCIAL^  EDUCATIONAL.  AND 

gCIENTTFTC  VALUE  OP 
BOTANIC  GARDENS^ 

It  is  a  noteworthy  fact  that  the  United 
States  is  begiauing  to  appreoiate  botanie 
gardaoa.  Thia  appreoiatkni  may  be  rela- 
tively superficial  as  yet,  Imt  the  superficial 

is  usiifilly  the  preliminary  step  that  leads 
to  the  fundamental.  The  desirability  of 
botanic  gardens  was  not  obvious  when 
Uu^  areas  in  a  state  of  nature  were  ai«il' 
able  to  almost  evexy  one;  bat  when  we 
developed  congested  populations  in  cities 
and  made  artificial  mo.st  of  owr  open  areas, 
the  tiiought  of  botanic  gardens  began  to 
take  form. 

Thoae  of  jron  who  bave  traveled  in 
Bnrope  must  have  beeu  impreved  by  the 
mnUipHeity  of  such  gardens.  They  began 
there  in  the  form  of  niona.stic  gardens,  in 
which  the  so-called  "simples,"  used  in 
primitive  medieine,  were  enltivated.  Thm, 
they  eame  out  into  tiie  open  aa  eity  gar- 
dens, ebiedy  for  the  enjoyment  of  the 
people  and  it>  beautify  the  eity.  Finally, 
they  became  also  seieutifie,  and  gradually 
led  to  such  great  establishmeotjs  aa  the 
botanie  gardens  at  Bome»  Geneva,  and 
Paris,  the  great  modem  gardens  on  the 
outskirts  of  Berlin  and  Munich,  and  that 
greatest  of  all  garden  e.stablishmenN.  the 
Kew  Gardens  of  London.  These  are  but 
conspicuous  illustrations  of  what  almost 
every  EnrafMan  eity  had  devdoped  before 
we  began  to  think  of  garden  eamhlish^ 
ments. 

I  wish  to  qpeak  of  three  eenqpieoona  eon- 

>  Addreoa  delivered  at  the  dedicatioa  of  tba  lab- 
oratory building  and  plant  houBM  of  Ute  Brookl/n 
Botaoio  Garden,  ApiU  19,  1917. 
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tributions  that  such  an  establishment  can 
make,  not  all  of  which  are  appreciated  an 
ihey  should  be.  There  is  no  tetter  amdi- 
nno6  f oif  this  pnipow  tiMU  tbt  fVwtifl> 
supporters  of  the  Brooklyn  Botenie  Gar- 
den, wkich  ha.s  achieved  more  in  certain 
<lire(?tion.s  tlian  any  other  garden  in  the 
country.  I  wish  you  to  realize,  not  only 
thai  jour  snpport  !■  jostifled,  but  alto  that 
perhops  joa  have  bnilded  heater  than  yoa 
knew.  I  ahall  speak  of  these  three  con- 
tributions in  what  I  conceive  to  be  the 
inverse  order  of  their  importance,  in  the 
sense  that  the  superficial,  however  desir- 
able,  is  leag  important  than  the  funda- 
mental. 

1.  The  first  is  th©  social  contribution. 
"Social"  is  a  very  inclusive  word.  Any- 
thing that  contributes  to  the  welfare  of  a 
4M»iimimity,  in  any  way,  is  a  aooial  oon- 
tribati(m.  In  thk  sense,  tho  remits  of  edn- 
eation  and  of  nligrion  aie  alw  ioeial.  I 
am  using  the  word  in  no  such  general 
sense,  however,  but  simply  to  include  the 
bettermenit  of  city  conditions  for  living. 

A  Irataiifo  gardBD  it  a  tooial  oontxibatioii 
beesate  it  it  one  annpsr  to  the  inoUaa 
of  congestion.  It  im  not  suffleient  to  bare 
open  spac^,  even  when  those  spaee<?  are 
beautified  as  parks.  There  can  not  be  too 
many  of  these,  but  something  more  is 
needed.  I  wondnr  if  yoa  aH  appreeiatt 
what  tiie  toneh  of  natiue  vmsm.  It  it 
something  more  than  open  space  for 
breathing'.  It  is  a  kind  of  elixir  that  helps 
men  to  be  men.  The  garden  is  a  museum 
of  nature,  not  merely  an  area  left  to  na- 
tore.  In  it  tibere  an  lawmMed  the  repre- 
tentativet  ol  maoj  regional  to  that  it  givea 
a  world  4NintaeL  It  ia  a  gieat  ier?iee  to 
give  any  eomnninitf  the  opportimity  of 
such  a  contact. 

The  contact  with  nature  presently  de- 
velops the  contact  of  interest,  and  intereiits 
ontiida  tho  xontina  of  living,  ivbeaa  thatt 


interests  are  worth  while,  are  both  curative 
and  stimulating.  Then  when  interest  ia 
awakened,  and  planti  are  etamined  aa  in^ 
dividaabv  and  not  merely  aa  a  general 

p<9idotioB,  the  wonders  of  plant  life  b^in 

to  appear  T  wonder  how  many  know  why 
leaver  are  greeu  and  ilowers  colored;  why 
some  plants  are  tree^i  and  others  herbs; 
whyaome  trail  and  eUmli^and  othen  atand 
ereet  AH  of  thia  veg^tkm  ia  the  natural 
covering  of  the  earth,  which  cities  have 
eliminated.  It  is  the  covering  that  makes 
your  lives  and  all  life  pos&ible.  I  should 
say,  therefore,  that  the  mere  presence  of  a 
b<4anie  garden  in  a  ei^  ia  like  having  tiia 
spirit  of  nature  as  a  guest,  and  all  who 
beeon-io  nr^quainted  with  thia  spirit  are  the 
better  for  it. 

There  is  nothing  more  artificial  than  city 
life,  and  ther^re  nothing  more  afanoiiaaL 
Some  are  aUe  now  and  then  to  renew  tiieir 
contact  with  the  natural  and  normal,  but 
most  are  not.  A  botanic  garden  brings  to 
the  many  a  touch  of  what  only  the  few  can 
secure  for  themselves.  You  have  doubtless 
developod  aome  very  daflnite  and  aflestiva 
waya  of  aiTprwaring  Hm  aoeial  eontribntion 
of  thia  garden  to  the  life  and  welfare  of 
this  eon^munity.  But  to  me,  speaking  in 
general  terms,  the  consrpicuous  social  con- 
tribution is  to  provide  the  opportunity,  and 
aee  to  it  that  lA  the  people  take  advantage 
of  it. 

2.  The  seeond  is  the  educational  con- 
tribution. It  is  this  contribution  to  the 
community  that  you  have  developed  with 
remarkable  success.  Nature  is  a  great 
teaeher  when  the  really  eonaa  in  eontaot 
with  the  pupil.  The  notion  ia  too  ptvn^ 
lent  that  knowledge  eooua  fkom  bods;  that 
one  can  read  about  nature  and  acquire 
knowledge  of  nature.  One  might  just  as 
well  try  to  acquire  knowledge  of  business 
by  reading  about  business.  Knowledge 
eomaa  itom  a|N»iaBeab  firom  eotttaat.  We 
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must  distinguish  between  knowledge  and 
infonnaiion,  Knowlfnlge  is  firet-hand,  ob- 
tained from  actual  oontaot  'with  tiie  ma* 
toriaL  Iiifl»rm«ti(»i  ai  ieQcni4-liaad» 
heanaj,  ooniisg  from  no  actnal  vxptamM* 
Bead&ng  ^ibaui  natam,  tlMNlore,  brings  in- 
formation.; contact  with  rtjitr.re  brings 
knowledge.  To  serve  a  community  by 
bringing  its  children  into  contact  witb  na- 
tue  is  a  gmt  ednestioDal  lervioe^ 

Fwbaps  the  moit  aignifliMiit  eontoet  witE 
jutan  !■  th0  haiM^ling  of  plantt.  We  are 
seeking  now  for  an  army  of  people  with 
some  experience  in  handling  plants;  for 
more  people  who  will  cultivate  plants 
wherever  space  permits.  You  have  been 
made  to  realize,  in  iheae  daya  of  teitiiig 
our  reeoareea,  that  the  moat  important  ma- 
terial problem  we  are  facing  as  a  nation 
is  the  problem  of  food^roduction  and  con- 
servation. Food-production  has  lagged  far 
behind  population,  and  this  increasing  gap 
must  be  closed  up.  Our  science  of  trans- 
portation  has  far  outstripped  oar  aeianea 
of  f ood-iprodiietioii,  ao  that  we  have  eome 
to  depend  not  only  -iq»an  a  dimlnlahing 
food  supply,  but  bIbo  upon  transporting 
that  supply  across  a  continent.  To  learn 
to  grow  plants  and  to  grow  them  every- 
where, especially  near  our  great  centers 
of  pofpulation,  is  a  crying  need. 

The  develo^QMBt  of  hone  gardens,  there- 
f(TO,  IS  not  merely  a  service  for  social  he^ 
terment  that  all  recognize,  but  it  is  becom- 
ing more  and  more  a  public  necessity.  Any 
institution  ihnf  gives  you  and  your  chil- 
dren this  truiumg  is  not  merely  an  educa- 
tional inatitiition,  bnt  alao  a  pnblie  be&»> 
faetor.  A  Botanic  Garden  doing  sacli  work 
is  like  a  power  house,  radiating  energy 
throoghout  the  community.  Such  training 
IS  an  equipment  which  not  only  enriches 
life,  but  it  is  also  an  equipmont  for  service. 
In  providing  such  an  opporiumty,  a  city 


can  do  nothing  better  for  its  young  people 
and  its  homes,  and  through  them  for  itself. 

These  two  contributions,  social  and  edu- 
eatiooal,  aeem  very  ohrioos,  hat  the  third 
eontribatioii  needs  Adler  eqJaaatieii. 

3.  The  third  is  the  acMnHfic  eontfiliii»> 
tion.  This  I  regard  a''  ymiv  preat  OppOV- 
tunity,  and  I  wish  to  iieip  you  realize  it. 
We  are  a  very  practical  people,  and  unieaa 
we  can  see  immediate  retozns  from  an  in* 
Teatment,  we  deeline  to  undertake  it.  Very 
few  people  appreciate  what  it  has  taken  to 
make  things  practical.  We  speak  of  funda- 
mental science  and  practical  science ;  some- 
times we  call  these  two  phases  pure  science 
and  applied  oeienee.  The  general  impna- 
aicm  is  that  pure  science  holds  no  relation  to 
public  welfare,  and  that  applied  science 
server  onr  needs.  You  should  know  that  all 
applied  science  depends  upon  pure  science ; 
fhat  there  would  be  nothing  to  apply  iinlnas 
pure  aeience  had  disoovered  it.  If  we  had 
only  applied  science,  it  would  soon  beeome 
sterile.  It  is  pure  or  fundamental  science 
that  keeps  applied  science  alive,  that  maikes 
progress  possible.  For  example,  if  Fara- 
day had  not  worked  in  pnxe  aeienee^  Bdi- 
son  woold  have  had  no  basis  lor  his  wonder* 
ful  inventions.  And  so  it  is  throughout  the 
whole  range  of  the  practical  things  we  are 
using  to-day.  To  neglect  pure  science  and 
support  only  applied  science  would  be  like 
wanting  children  and  sihaoinating  parents. 
ITheu  I  bear  flieae  who  are  regarded  as 
practical  men  lauding  onr  praetieal 
achievements,  which  certainly  deserve 
praise,  but  speaking  lifrHtly  of  work  in 
fundamf^ntal  research,  1  think  of  them  as 
those  who  would  praise  the  practical  eleo- 
trie  light  and  forget  the  impraetical,  be* 
cause  unseen,  power  house.  Scientific  re- 
search is  the  power  house  that  generates  all 
the  energj'"  we  apply  in  developing  what 
may  be  called  the  machinezy  of  our  civilizap 
tion. 
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I  msh  BOW  to  indicate,  by  a  single  ilhis- 

tration,  how  such  an  institution  as  this  may 
become  a  ^reat  laboratory  for  public  serv- 
ice. My  illustration  is  intended  only  to 
indieate  how  fandamental  reaeudi  k 
the  grratest  aervioe  to  piiblie  welfave,  a 
source  of  energy  to  be  called  upon  and  ap- 
plied as  nctnis  arise.  It  is  not  intetided  to 
indicate  the  sjieeifie  kind  of  work  that  any 
given  garden  should  undertake;  this  may 
well  vary,  bat  it  is  a  good  Ultutration  of 
the  value  of  naeareb  work  in  genoral. 

I  have  indicated  the  problem  of  food  pro- 
duction tliat  onr  nation  is  facin»?  to-day. 
lu  Kume  way  our  food  production  must 
overtake  our  population.  Over  a  century 
ago  certain  men  were  speonleting  about  evo- 
Intion.  The  aobjeot  of  erolution  was  not  a 
science,  bccansc  men  were  mcdUatliuj 
rather  than  investigating.  Certainly  noth- 
ing could  have  seemed  farther  removed 
from  general  human  interest  than  this  apeo- 
ulation.  About  a  cantury  ago  apeeulation 
about  evolution  merged  into  the  science  of 
evolution  when  men  bep^an  to  observe  the 
facts  upon  which  such  a  theory  eonld  be 
based.  For  a  century,  observation  and  in- 
leienoe  went  on  until  thaj  bad  reaehed  the 
limit  of  uaefnlnees.  Near  the  be^^niung  of 
tine  oentnxy,  men  conalvdad  that  the  only 
way  to  secure  further  progress  was  to  tpst 
by  experiment  whether  one  kind  of  plant 
could  actually  produce  another  kind.  In 
oboerving  the  bdiavior  of  plants  In  breed' 
ingf  they  bagan  to  uncover  the  laws  of  he- 
redity;  and  as  knowledge  <il  these  laws  in- 
creased, it  became  evident  that  this  knowl- 
edfre  eonld  be  applied  to  the  practical 
handling  nf  plants,  and  what  wc  call  our 
revolution  iu  agriculture  followed.  It  is  a 
far  cry  from  a  speculation  about  evolution 
to  the  solution  of  our  food  problem,  but  the 
continuity  is  unbroken.  It  is  by  such  essen- 
tial and  generally  unrecognized  service  that 
scientific  research  ia  contributing  to  human 


welfare.  I  wish  to  be  more  specific  and  to 
indicate  some  of  the  ways  in  which  sdsoaa 
has  solved  this  food  problem. 

Through  scientific  work  in  the  study  of 
heredily,  we  have  leaned  to  multiply  tiis 
races  of  our  useful  plants  so  that  they  may 
flt  in  more  ex  ily  to  the  Tsrisble  oondip 
tions  in  which  plants  must  be  grown.  It  is 
a  CTirious  fact  that  we  have  been  blind  so 
lung  to  the  teaching  of  nature  that  condi- 
tions for  plants  axe  not  the  same  every- 
where. We  have  always  resliaed  that  the 
natural  vegetation  of  this  country  is  not  a 
monotonous  covering.  Every  change  in 
vegetation  indicates  a  special  set  of  condi- 
tions for  plant  growth,  and  yet  we  have 
been  trying  to  grow  the  same  races  of  plaafs 
everywhere.  The  result  hss  been  that  we 
have  gotten  mnxiTniim  rf^tums  from  some 
areas,  minimum  returns  from  others,  and 
medium  returns  from  the  rest.  Our  total 
result  has  bew  sn  avwsge.  By  multti^- 
ing  races  of  plsnta  to  fit  oonditiona  noie 
closely,  our  total  resolt  wOl  not  be  an  aver- 
age,  but  a  maximvm  everywhere.  This  one 
suggestion  of  science  will  double  our  pro- 
duction. 

One  of  the  most  destructive  anesaies  of 
onr  crops  is  drought  On  the  average  ear 

production  is  cut  in  half  by  this  enemy. 
Scientific  investigation  has  shown  that  it  is 
possible  to  develop  drought-resistant  races 
of  ail  our  micful  plants.  This  means  the 
possibility,  not  only  of  insuring  our  crops 
against  diought  where  they  are  now  culti- 
vated, but  slso  of  increasing  enormomly 
the  area  of  cultivation,  by  adding  the  so- 
called  arid  r'^'j-ir^ris  of  perpetual  drought. 

Another  destructive  enemy  of  our  valu- 
able crops  is  disease.  The  goverumeut  iias 
erpMided  millions  of  dollars  in  the  study 
of  plant  diseases,  in  tiie  hope  of  redueisg 
the  loss.  The  scientific  work  of  reoent  yean 
has  shown  that  it  is  possible  to  breed  dia- 
aase-resistant  races.   Plants,  like  human 
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bongs,  differ  in  their  snseeptibility  to  dis- 
eases. Some  are  immune,  and  others  are 

susceptible.  This  means  that  vrc  can  cnlti- 
vate  immune  races  and  let  the  susceptibles 
perish.  We  can  not  handle  human  diaeaaes 
in  tiiis  way.  Before  what  we  spwk  of  as 
the  wonderful  advance  of  medicine,  we 
were  nncnnsciously  practising  selection  of 
the  human  race  for  immunity.  The  sus- 
ceptibles disappeared  and  the  immunes  sur- 
vived. Now  medicine  has  been  bo  mieeeaafnl 
that  it  saves  the  snseeptibles  and  keeps 
tiiem  mixed  with  the  immunes,  so  that  our 
hnman  problem  is  more  difficult  thjin  it 
used  to  be.  But  we  have  no  such  sentiment 
about  plants,  and  we  can  cultivate  im- 
munity and  eliminate  susceptibility. 

I  am  told  by  those  who  aio  trained  in  eol> 
laeting  sneh  statistiOB  that  if  tfasse  soggea- 
tiotts  of  aeientifie  research  can  be  generally 
applied,  our  food  production  will  overtake 
our  population.  It  is  in  such  ways  that  the 
results  of  science  find  application.  This  is 
not  merely  a  local  service,  but  a  national 
soniee,  and  in  sneh  a  time  as  this  it  is  a 
patriotio  set  vise. 

May  I  call  your  attention  to  the  woilc  of 
the  National  Beaearch  Council  in  connec- 
tion with  your  opportunity.  This  council 
has  been  appointed  by  the  National  Acad- 
emy of  Science  at  the  request  of  President 
Wilson.  Its  purpose  li  to  bring  into  eoope- 
ration  all  of  our  seientifie  equipment  in  an 
attaek  upon  the  problems  we  are  feeing. 
This  week  we  have  been  canrassinff  the 
problems  that  need  immediate  attention, 
and  they  are  to  be  assigned  to  various  re- 
search centers,  where  properly  trained  men 
and  a&qiute  equipment  are  avaOable.  I 
want  to  incHnde  this  institnUon  in  these  as- 
signments. Your  opportunity  is  an  wi- 
usual  one,  for  already  j'ou  have  many 
thin«r?  that  are  needed.  You  have  the  op- 
portunity to  respond  to  this  call  from  your 
country,  and  to  t»ee  to  it  that  research  is 


properly  provided  lor.  Sneh  resesroh  work 

not  only  provides  what  are  called  the  sin- 
ews of  war,  when  war  becomes  necessary, 
but  it  also  meanii  prugratH  and  power  in 
time  of  peace.  It  is  this  opportunity  that 
led  me  to  ssy  earlier  in  thia  address  that 
perhaps  yon  have  hnilded  better  than  you 
knew. 

Do  not  be  misled  into  thinking  that  only 
those  problems  should  be  attacked  that  have 
been  developed  by  some  immediate  need. 
Beseandi  is  like  the  exploration  of  a  new 
country.  It  must  be  traversed  throu^umt; 
all  trails  must  be  followed  and  mapped. 
Some  trails  will  lead  to  rich  lauds  and  valu- 
able miuesj  others  will  not.  No  one  can 
tell  nntn  everything  has  been  explored. 
Tour  research  here  shoold  mean  an 
exploration  of  nature  as  represented  by 
plants,  and  there  is  no  more  important  re- 
gion of  nature.  The  more  we  know  about 
plants,  the  more  intelligait  we  beoosae  in 
handling  Ihon.  X  hava  known  seientifie  es- 
plorera  who  discovned  a  new  country  and 
mapped  it,  but  no  one  at  the  time  recog- 
nized it  as  good  for  anything.  Years  after- 
wards it  was  discovered  that  it  was  rich  in 
possibilities. 

Years  ago  an  Austrian  monk,  working  in 
his  monastery  garden,  diaeovered  soma  in> 
teresting  behavior  in  the  plants  he  was 
breeding.  He  recorded  his  fnct*^  and  his 
conclusions  in  an  obscure  journal,  and  no 
one  paid  any  attention  to  it.  What  could 
be  ezpeeted  from  a  monk  pottering  in  his 
gardent  Yean  afterwards,  the  eontribn- 
tion  waa  disoovned,  and  to-^ay  it  is  flia 
basis  of  most  of  our  work  in  the  study  of 
heredity,  and  this  in  turn  has  made  otir 
agriculture  scientific.  No  one  knows  what 
may  turn  up  in  a  garden  like  this  one  of 
yours.  It  n  a  gold  mine  of  opportunity. 
See  to  it  that  it  ia  enltivated. 

JoBK  Mjsrle  Coultes 
UMivsiiSiTY  or  Chioaoo 
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THE  IDEALS  AND  OPPORTUNITIES 
FOR  A  BOTANIC  QABDBNi 

I  BOU»  in  toy  hand  a  rare  and,  especially 

on  this  occasion,  exceedingly  interesting  lit- 
tle volume.  Its  title  i«  "Address  at  the  In- 
auguration of  the  Hunt  iiotauical  Garden, 
in  BtooUjm,  N,  T^'*  deUvered  In  the 
Atlifmawim  at  tha  Taraal  eidiibitioik  of  fknw" 
an  of  the  Brooklyn  Horticultural  Society, 
on  the  evening  of  April  11,  1855,  by  Fran- 
cia  Vinton.  Sixty-two  years  ago,  almost  to 
a  day  was  inaugurated  the  first  effort  to  ea- 
tablidi  a  botanie  gaxdeai  in  Brooklyn. 

Apparently  no  anterpriaa  could  hava 
been  launched  under  more  ampicious  cir- 
cumstances. Thomas  liunt,  after  whom 
the  Garden  was  named,  endowed  it  with 
flttr  fhonaaiid  dollaxa  jn^monqr  and  ana 
thiid  of  the  groond  whldi  the  garden  waa 
to  occupy,  estimated  to  be  worth  at  that 
time  ten  thousand  dollars.  This  waa  a  large 
endowment  and  a  specially  mnnificent  gift 
for  the  year  1853. 

In  additioD  to  Mr.  Enntla  endownMnt, 
'WHliani  G.  Idmgley,  Eaq.,  gave  one  tfaifd 
of  the  land  and  five  thousand  dollars  in 
money,  while  Henry  A.  Kent,  Esq.,  gave 
the  remaining  third  of  the  garden  plot  and 
twen^-five  hundred  dollars  in  money. 
The  total  Talne  of  the  endoupmant,  in  meiMj 
and  land,  was  thus  $87,500,  or  nearly  $10,- 
000  more  than  the  endowment  of  the  Brook- 
lyn Botanic  Garden  after  aeven  yean  of 
existence. 

Said  the  optimiatto  ontor  on  that  oaaa- 
alon: 

Iiet  tbifl  night  of  the  inaagoratiott  of  ttia  hor- 
ticultural pardon  ever  bo  the  annivcrsarr  of  the 
cucCMSful  eut«rpriiie  that,  yvAz  after  jmr,  shall 
Wem,  mors  and  more,  tb»  joung  and  th«  aged,  the 

rieh  nnd  the  poor,  yonnp  men  and  niaiclens,  old 
men  and  children,  parents  and  frienda,  to  the 

latwk  gflowaliM. 
Alaai  for  the  beat  laid  plana  of  niee  and 

lAddNM  al  tha  dsdiosttai  of  tlM  labotOoiy 

huHding  and  pl»nt  houses  Of  tka  BrooUgn  BoCanls 
Qorden,  April  19, 1917. 


meni  The  institution,  apparently  so 
firmly  aataUiihad,  proved  to  be,  not  a  per- 
ennial, hnt  an  annual  plant  At  Uie  doie 

of  one  year,  owing  to  a  combination  of  cir- 
cumstances, the  land  (located  on  Fifth  and 
Sixth  Avenues,  between  57th  and  60th 
Streets)  and  also  the  cash  endowments,  re- 
Torted  to  the  original  donQf%  and  the  Hnnft 
Botanical  Garden  has  perhapa  never  been 
publicly  heard  of  in  Brooklya  from  that 
year  until  the  present  moment 

The  institution  whose  main  building  we 
dedieata  to-night  is  the  third  botanic  gar- 
den projeeted  irithin  the  dtgr  Umiti  of 
Brooklyn.  The  i.d  one  is  designated 
and  laid  out  in  the  original  plarr?  for  Pros- 
pect Park,  but  so  far  as  I  can  learn,  its 
reaimiUun  was  never  attempted. 

Aa  Preaident  Healy  haa  alraadjr  noted, 
the  ftrat  aoggeation  for  onr  inatitntion  eanoa 
from  the  late  Professor  Franklin  W. 
Hooper,  but  the  idea  of  having  it  adminis- 
tered as  a  department  of  the  Brooklyn  In- 
stitute of  Arts  and  Sciences,  in  eooperatiun 
with  the  eit7  of  New  Yorik^  waa  made  hy 
Mr.  Alfred  T.  White,  chairman  of  the  Bo- 
tanic Garden  Governing  Committee  of  the 
Institute  trustees.  Not  the  lo..st  rf  my 
pleasures  in  giving  a  brief  address  this 
evening  ia  to  make  grateful  pnblle  aoknowl- 
edgement,  not  only  of  the  generona  gifia  of 
Mr.  White  and  his  two  sisters,  but  of  his 
untiring  devotion  to  the  interests  of  the 
Garden,  and  his  personal  interest  in  and 
attention  to  evcrvuiuig  tiiai  concerns  its 
'  welfare,  and  cspcciully  ita  wefolneai  to 
this  commnnity. 

The  first  rough  plans  for  the  laboratory 
building  and  plant  houses  were  prepared 
by  the  present  director  of  the  Garden  at 
Columbia,  Missouri,  in  January,  1910,  and 
-anbmitted  to  the  ardiiteela,  Ueana.  McKhn, 
Mead  &  White  for  Study  and  daboratioD. 

The  appointment  of  the  director,  made  in 
February,  1910,  took  effect  on  July  1  of 
the  same  year.   On  the  fourteenth  of  the 
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preceding  February  the  Board  of  Estimate 
and  Apportionment  of  the  city  of  New 
Yortc  was  requested  to  issue  eorporato 
•took  of  fhe  eity  for  the  ereetion  (ji  tlio 
Imildiiig,  and  the  pUns  and  Bpedfieatioui 
for  the  first  section  were  advertised  for 
public  letting  dnnng  October  and  Novenip 
ber,  1911. 

On  January  18  the  contract  was  awarded 
to  Coekerm  ft  Ltttle  Co.,  the  lowest  biddozv. 
The  bnOding  was  to  be  eomploted  In  150 

working  days  from  April  1,  1912.  Exca- 
vation beg:an  on  April  8,  but  owin<?  to 
numerous  exasperating  delays  the  Garden 
staff  was  not  able  to  occupy  the  first  section 
of  the  bnUdinff  mtil  Seirtember  H  1913, 
approximately  one  year  after  the  date 
specified  for  the  oomplelioii  of  fhe  eom- 
tract. 

The  work  of  the  Garden,  administered 
for  OTor  three  yeara  fipom  a  temporary  office 
in  fhe  Brooklyn  HnBemn,  had  reached  each 
proportions  lliat  tile  small  flzst  seetion  was 

quite  oiitfTown  before  it  was  occupied. 
The  small  plant  houses  became  greatly  over- 
crowded, both  with  plants  and  with  classes ; 
oar  one  lectare  room  and  dtas-rooon  made 
it  poeeSile  for  ns  to  respond  to  only  a  frae- 
fion  of  the  demands  made  upon  us  by  the 
schools  and  the  general  public ;  part  of  our 
library  and  thousands  of  specimens  of  our 
herbarium  were  packed  away  in  storage, 
inaoeesBable  for  daily  use;  of  Uboratoiy 
accommodatioiis  we  had  almost.  ma»i 
further  growth  was  impossible,  stagnation 
was  out  of  the  question,  for  the  Botanic 
Garden  was  a  living  institution,  young  and 
vigorous. 

The  state  of  fhe  eity*s  flnanees,  resnlting 
from  die  enonnous  cost  of  neeenary  public 

improvements,  made  it  necessary  for  the 
most  eftieient  board  of  estimate  and  appor- 
tionment the  city  has  ever  had  to  adminis- 
ter die  pnUie  funds  with  fhe  strietest  eeon* 
omy,  naking  appropriations  of  eoipoiate 
stoek  only  for  neeessaiy  or  imy  urgent 


purposes.  This  was  the  situation  confront- 
ing our  garden  in  i^lay,  1915,  when  the 
chairman  of  our  governing  committee,  real- 
ising the  urgency  of  oor  needi  and  bdiev- 
ing  ffarmiy  in  the  valne  of  onr  wozic  to  this 
eity,  as  wdl  as  to  education  and  scioncc  in 
general,  securod  private  funds  to  the 
amount  of  $100,000  on  the  condition  that 
the  city  appropriate  corporate  stock  in  the 
same  amoiurt  for  fhe  completion  of  onr 
bnildingi,  and  otiwr  pmnanent  improve- 
mentB  of  ib»  Garden.  The  terms  of  the  gift 
were  accepted  by  the  city  administration, 
the  corner-stone  was  laid  just  one  year  ago 
to-morrow  (April  20,  1916),  and  to-night 
we  dedicate  the  building. 

One  can  not  help  but  recall  at  this  time 
how  very  recent  is  the  development  of  sci- 
entific laboratories.  By  whatever  way  you 
come  to  this  building  this  evening  you  were 
depcndoit  for  your  trsasportation  upon  an 
deetro^magnet;  eleetro-magnetism  was  dis- 
covered by  Faraday  in  1831,  and  tiie  lab- 
oratory in  which  he  worked  was  the  only 
research  laboratory  then  in  existence.  The 
epoeli-making  discoveries  of  the  great 
French  physiologist,  Claude  Bernard 
(abont  1670),  were  made  in  fhe  damp,  un- 
sanitary cellars  of  the  College  de  France. 
It  was  indeed  impossible,  says  l\f.  Yallery- 
Badot,  to  dignify  these  cellars  by  the  name 
of  laboratories;  Bernard  himself  called 
them  "scientists'  graves"— a  prophetie 
name,  for  it  was  Pasteur's  opinion  that  the 
disease  which  caused  the  death  of  Bernard 
w.is  induced  by  the  unhealth*"!!!  conditions 
in  which  he  was  obliged  to  work.  Tlie  lab- 
oratory of  the  Soxbonne  was  equally  bad, 
daik  wad  damp,  and  semal  feet  below  fhe 
level  of  the  street  As  late  as  1871'  there 

*  The  flrst  botanical  laboratory  in  the  United 
StatM  for  andergraduate  iasirueUon  waa  intro- 
dooed  «t  Iowa  Afriealtanl  OeOefe  (Asms)  by  fh> 
late  Professor  C.  E.  Bessey,  in  1873.  The  labora- 
toiy  method  for  advanced  stadenta  ia  said  to  have 
bMB  iBtrodaMd  tin  7«v  inwtou  at  Henmnlf  but 
HUb  ntB  ttntiiwim  to  BsMcy* 
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was  no  botanical  laboratory  of  any  sort  in 
the  United  Statee.  The  nraeenm  and  lab- 
oratory building  of  our  sister  institution, 
the  Xew  York  Botanical  Garden,  completed 
in  April,  1901,  was  the  first  building  of  any 
considerable  magnitude  in  this  country  con- 
■femeted  lor  lite  Mle  purp(Me  <tf  botaniflal 
inxtrnotion  and  research. 

What  a  change,  and  what  an  appropri- 
ate and  hearteninpr  change,  in  the  past 
twenty-five  or  thirty  years,  for  now  all  of 
our  better  colleges  and  uuiveraiti^  are 
planning  adequate  honalttg  for  their  botan- 
ical work,  and  in  many  institationa  this 
ideal  has  already  been  realized. 

As  many  of  yoii  have  already  seen,  the 
architects  have  made  this  a  building  of 
great  beauty.  A  well-known  magazine  re- 
oently  published  a  view  of  the  "Woolworth 
building,  in  New  Toik,  entitling  the  picture 
"a  cathedral  of  commerce."  And  why 
should  not  commerce,  and  science  which 
promotes  commerce,  have  their  beautiful 
hoildingef  Notliiiig  haa  done  moon  to  give 
tia  a  deep  huight  into  divine  myetttiee,  to 
correct  false  notions  of  deity,  to  produce  a 
sane  and  whole5?oiiie  attitnde  of  mind 
toward  the  universe  and  man's  relation 
thereto  than  the  study  of  science,  especially 
during  the  ]»ast  fifty  jean.  IliketothiDk 
that  there  is  something  truly  eignifleant  In 
the  fact  that  the  architectural  motive  of 
this  laboratory  building  was  drawn  from 
churches  such  as  are  not  uuuommon  in 
norUiem  Italj. 

But  what  ia  this  bnilding  for,  and  what 
is  a  botanic  garden  ?  A  botanic  garden  is 
an  institution  for  the  advancement  and  dif- 
fusion of  a  knowledge  and  love  of  plants; 
the  particular  purpose  of  the  Brooklyn  Bo- 
tanie  Gardm  ie  die  advaneement  of  botany 
and  tiie  eerviee  of  the  city. 

But  how,  you  ask,  can  a  botanic  garden 
serve  the  city?  Without  hesitation  I  reply, 
primarily  by  the  advancement  of  botany, 
secondarily  in  manjr  related  ways.  How 


the  means  indicated  are  adequate  to  achieve 
the  reenlt  ia  stOl  not  elear  to  those  who  an 

inclined  to  think  of  botany,  not  as  a  man's 
work,  as  a  science  fundamental  to  the  oldest 
and  most  essential  of  all  human  occupa- 
tions, namely  agriculture,  but  merely  as  a 
pleasant  pastime  for  young  ladies  in  a 
"finishing  sdiocl,"  or  as  a  rather  herois 
method  of  learning  to  reeognias  a  few  na- 
tive wild  flowers  and  to  pronounce  their 
Latin  names.  My  time  is  too  short  and  the 
hour  is  too  late  for  me  to  go  into  details, 
but  I  msy  briefly  innstrate  by  dtidg  a  line 
of  work  now  in  progress  here,  namely,  a 
survey  of  the  diseases  of  the  trees  and 
shrubs  of  Prospect  Park  and  the  Botanic 
Qarden.  During  the  past  ten  years  the 
boroughs  of  Brooklyn  and  Queens  have  lost 
ehestnnt  trees  to  the  Tslna  of  several  hnn- 
dred  thousand  dollan  through  the  ravages 
of  a  tree  disease  which  no  one  knows  how  to 
combat.  Would  it  not  have  been  worth 
much  more  than  the  annual  cost  oi  mainte- 
nanee  of  bfrtih  botsaie  gardsns  of  ihe  dtgr  to 
have  known  how  to  oheek  the  chestnut 
blight,  and  how  to  eope  with  equally  de- 
structive diseases  now  threatening  sevenl 
other  kinds  of  trees  ? 

But  of  far  greater  imporiance  than  a 
knowledge  of  how  to  grow  trees  in  a  city, 
or  how  to  oombat  the  diseases  of  crop 
plants,  is  the  instilling  in  the  genenl  body 
of  our  eitiseius  of  correct  Iialnts  of  thought 
and  a  correct  attitude  of  mind  in  the  face 
of  such  problems.  To  observe  accurately, 
to  record  faithfully,  to  reason  logically,  to 
keep  an  open  mind,  to  welcome  truth  re- 
gardless of  consequences,  quickly  to  recog- 
nise ttnw,  to  make  no  eompromise  witt 
charlatanism — this  is  the  scientific  habit  of 
thouglit  and  work.  It  is  the  only  method 
by  which  knowledge  is  advanced ;  it  charac- 
terizes all  research  in  this  and  similar  in- 
stitutions; it  is  the  indispensable  spirit  of 
an  eeientifie  instruction)  both  elementsiy 
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and  advanced ;  it  U  the  greatest  educatiowU 
nMd  of  to-day, 
Nev«r  mora  than  now  'vras  our  odnca^ 

tional  atmosphere  so  surcharged  with  a 
clamor  for  "efficiency,"  which,  in  many 
minds,  is  cfynonymous  with  the  idea  that 
Ibe  ddtf  mA  of  adoMtion  ta  to  enable  one 
to  get  a  living.  Bat  flie  adentifle  liabit  ol 
mind,  briefly  ontlined  above,  equips  one, 
not  only  to  get  a  living,  but  to  live.  To  be- 
little the  importance  of  equipping  onr 
youth  to  succeed  in  some  vocation  would  be 
folly ;  it  18  greater  folly  not  to  reeogniae  the 
importance  of  equipping  them  to  apend 
their  hours  of  recreation  in  something  more 
wholesome  and  beneficial  than  movies  and 
cheap  vaudeville. 

To  adneate  one  to  think  atrdght  and  to 
keep  hia  dione^ta  in  the  malm  of  the  iiae> 
fill  and  beantifiil  is  of  more  fundamental 
importance,  is  more  "practical,"  if  you 
please,  than  any  other  end  to  be  sought  by 
education.  The  knowledge  to  be  obtained 
hgr  natore  atody  and  tiie  atndy  of  botany  ja 
of  laige  importanee,  but  the  by^prodneta  of 
these  studies,  as  here  indicated,  are  the 
larger  values.  The  work  of  public  instruc- 
tion as  organi^d  at  the  Brooklyn  Botanic 
Garden  affords  an  additional  opportunity 
for  our  dtiaena  to  obtain  aoeh  advantages 
— knowledge  in  whidi  they  are  interested 
so  presented  as  to  bring  pleasure,  to  build 
character,  and,  in  many  cases,  to  serve  as 
the  foundation  of  a  successful  life  work. 
Thia  is  preparedneaa  of  the  moat  thorough- 
going at^  for  it  not  only  goea  to  the  root 
of  tiiinga,  but  it  serves  the  nati(m  at  all 
times  and  under  all  oirenmataneeai  in  peaoe 
as  well  as  in  war. 

Two  writers  in  a  late  number  of  Sci- 
BNCB,*  diaenasing  the  veoent  debato  in  the 
House  of  Lords  between  Lord  Haldane 
(pro)  and  Lord  Cromer  and  Viscount 
Bryce  (con)  on  the  extension  of  science 
teaching,  aud  the  place  of  science  in  eduea- 
9  SOBliCB,  N.  S.,  44:  841-844,  Doeambn  15, 1916. 


tion,  call  attention  to  the  fact  that  "sci- 
enee  ia  findmg  and  Uarning  how,"  and 
la  not  to  be  thought  of  in  terms  of  its  ro> 
suits.  Any  system  of  education  that  docs 
not  provide  ample  opportunity  for  training 
in  finding  out  and  knowing  how  is  funda- 
mentally fanlly.  It  ia  tiie  duty  of  evexy 
atote,  of  evwy  tity,  to  aee  that  ita  ednea- 
tional  system  makes  aniteUe  proviaion  for 
this  kind  of  discipline. 

Such  opportunities,  within  the  realm  of 
botanical  science,  are  afitorded  at  the  Brook* 
)yn  Botanie  Garden  by  our  own  etaaaeB, 
taof^t  by  members  of  the  Oarden  staff,  by 
lectures  and  nature  stories  for  adults  and 
children,  and  by  opportunities  afforded 
here  lor  teachers  of  the  public  and  private 
aehoola  of  Brooklyn  to  bring  their  pupils 
for  a  ifarat4iand  atndy  of  planta  in  ileld»  oon- 
aerratory  and  laboratory.  When  a  boy 
comes  to  the  Botanic  Garden  regularly 
every  Saturday  for  a  year  or  more,  clear 
from  biaten  Island,  a  round  trip  journey 
eonanning  from  three  to  three  and  a  half 
htm,  one  may  be  anre  that  what  he  reeeivea 
here  partakes  of  the  nature  of  fascination, 
and  possesses  unmeasured  importance  in  the 
making  of  his  character  aud  in  his  prepara- 
tion for  a  useful  career.  This  is  only  one 
iUnatratioB  of  many  that  might  be  given, 
of  how  our  wosk  ia  appealing  to  an  iBoreafr> 
ingly  large  number  of  young  people. 

As  a  result  of  the  present  international 
situation  there  is  now  a  widespread  move- 
ment to  bring  aU  available  land,  especially 
in  dtiea,  under  enltivation.  Thii  phase  of 
preparedneis  was  inaugurated  in  BrooUyn 
by  the  Botanic  Oarden  some  three  yean 
ago  by  the  starting  of  back-yard  gardens, 
and  the  distribution  of  penny  packets  of 
aeed.  During  tlM  peat  three  yeaia  we  hs?e 
diatributed  over  311,000  penny  packets  of 
seeds  to  the  children  of  Brooklyn,  and  have 
inaugurated  and  inspected  from  1,200  to 
1,400  back-yard  gardens.  With  the  more 
ample  quartan  made  available  by  our  com* 
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pleted  bnildinp,  opportunity  is  afforded 
for  the  expaufiiun  of  tiiis  work  several  fold. 

A  britf  word  for  aeiantiile  roacareh.  and  I 
am  done.  There  ia  now  neaving  eompletion 
in  this  city  one  of  the  most  stupendous 
works  of  cngineerinjif  ever  brought  to  a  suc- 
cessful completion.  I  refer  to  the  new 
water  supply  system.  But  what  would  Uie 
dty  aay  to  tbe  propodtion  that  it  ahoold 
Qonfine  all  of  ita  effwrta  to  buQding  the 
conduit  for  this  water,  and  should  leave  to 
.some  other  city,  or  to  some  county,  or  to 
the  state,  the  expense  and  the  work  of  pro- 
Tiding  the  raniToir  and  keeping  it  ade> 
qnateSy  aapplied  with  watert  The  anawer 
dom  not  need  to  be  stated. 

But  now  transfer  the  simile  to  education, 
"^liat  a  sorry  f^pectacle  would  be  an  insti- 
tution such  as  ours,  calling  itself  educa- 
tional and  aeientifle,  and  yet  eontent  to  be 
merely  a  eonduit  of  information  proeured 
from  a  fountain  head  located  elsewhore, 
and  to  which  it  made  no  contribution.  It 
is  the  supreme — the  supreme — business  and 
duty  of  an  institution  like  this,  to  be  crea- 
tive,  prodnetiTe;  not  merely  a  porveyor^ 
a  of  diatribution.   Our  debt  is  to 

'^"ionce  as  well  an  to  the  people.  "We  owe  it 
to  the  people  to  disseminate  knowledge;  we 
owe  it  to  science  not  to  be  parasitic  on  the 
body  of  knowledge,  bnt  oi^anieally  eon- 
neeted  with  it  in  a  rdatlonahip  of  mntQal> 
iam-Hif  mntoaUy  advantageous  symbiosis 
— privingr  as  well  as  receiving,  constantly  en- 
riching the  storehouse  from  which  we  draw. 
This  is  the  only  relationship  which  makes 
for  healthful  vigor,  for  pemmial  enthod' 
asm,  for  largest  accomplishment,  for  the 
most  valuahle  and  solid  service  to  the  com- 
munit.v.  Does  the  great  metropolis  of  New 
York  wish  otherwise — wish  less  than  this 
for  ita  edneational  and  adentille  inatito- 
tiionaf  I  bdieve  it  doea  not  We  are  now 
living  in  the  eady  years  of  an  epoch  when 
municipal  support  of  the  important  work 
of  finding  out  and  learning  now  is  to  be 


considered  as  important  and  proper  a  func- 
tion of  municipal  government  as  acquiring 
wator  aitea  and  building  aquedneta. 

In  a  recent  address  on  "The  Snpimrt  of 
Scientific  Research  in  a  Democracy,"  Pro- 
fessor James  McKccn  Cattell  called  atten- 
tion to  the  fact  that  the  manufactures  of 
the  city  of  Pittsburgh  and  Allegheny  county 
are  worth  more  than  three  hundred  million 
dollars  a  year.  These  manufacture  have 
all  been  made  possible  by  the  applications 
of  science.  Ten  per  cent,  of  their  value — 
thirty  million  dollars  a  year — says  Pro- 
feaaor  Cattell,  might  to  advantage  be  spent 
in  that  diy  for  the  future  advanoement  of 
science  under  the  auspices  of  the  TJmver> 
sity  of  Pitt'^hnrrrh.  At  first  thought,  this 
proposition  seems  as  startling  to  the  "im- 
practical ' '  scientist  as  it  does  to  the  '  iiard- 
headed'*  boaineaa  man.  Bnt  why  ahoold 
thia  not  be  donet 

Tn  a  letter  from  the  Secretary  of  the 
Board  of  Water  Supply  of  New  York  City, 
I  am  informed  that  the  land  owned  by  New 
York  City  about  the  Ashokan  reservoir 
eoven  a  total  of  15,254  aerei.  Biz  thoa- 
sand  of  these  aeres  are  forested  with  so- 
called  second  prowth  of  white  oak,  rock  onk, 
red  maple,  sugar  maple,  hemlock  and  white 
pine.  The  letter  contains  this  significant 
aentenee:  "The  eheatnnt  growth  la  being 
removed  on  aeeonnt  of  mortality  ftom 
pests."  There  have  been  planted  by 
the  city  on  this  watershed  over  1,470,000 
coniferous  trees,  more  than  1,000,000  of 
which  include  six  species  of  pine.  The 
present  value  of  these  pine  treea  may  be 
conservatively  estimated  at  not  leflB  Aatt 
$1,000,000  dollars,  and  the  value  increases 
from  year  to  y^ar — likewise  their  impor- 
tance to  the  city  s  water  supply.  It  is  now 
eommon  knowledge  that  aoma  of  these  spe- 
eiea  of  pine  are  being  attacked  by  a  fatal 
disease,  the  blister  rust,  reeently  imported 
into  this  conni  ry  from  Europe.  Damage  to 
the  extent  of  hundreds  of  millions  of  daU 
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lars  is  known  to  be  caused  every  yo&r  in 
this  country  by  imported  plant  and  tree 
peits.  'Whon  tooemk  thonld  it  be  to  Ukb 
9wry  posribto  measure  to  leeni  the  nature 
of  the  pine-tree  blister  rust  which  threatens 
property  of  New  York  City  to  the  extent  of 
seyeral  millions  of  dollars  t  Would  it  not  be 
•  a  perfectly  reasonable  basiness  proposition 
to  ezpMid  aimually  10  per  oent.  of  the 
value  of  the  treea  on  the  Ashokan  water* 
shed  in  order  to  ascertain  effective  means 
for  the  control  or  eradication  of  a  tree  dis- 
ease which  may  necessitate  a  replanting  of 
the  entire  area? 

Several  million  doUan  worth  of  potatoea 
are  eonsumed  in  greater  New  York  every 
year;  who  shotiM  be  more  intcre'^ted  than 
the  resirlents  of  tliis  city  iu  supporting  bo- 
tanical resiearcb  that  has  for  its  object  the 
eradieation  of  potato  dlseasM  in  Uaine, 
whence  a  large  pereentage  of  onr  supply  is 
derived? 

By  the  S'^ientific  and  educational  oppor- 
tunities which  it  can  afford  our  citizenjs,  by 
diffuaing  in  this  community,  and  from  this 
eommnnity  as  a  oenter,  a  knowledge  and 
love  of  plants,  by  botanical  investigations 
in  the  realms  of  pure  and  applied  science, 
the  Brooklyn  Botauic  Garden  can  yearly 
render  to  the  city  of  New  York  a  service 
whose  value  will  be  far  in  em—  of  any 
sum  of  moniy  that  will  ever  be  neaeasaiy 
for  its  annual  maintenance. 

At  the  opening  of  the  Pasteur  Institute, 
in  Paris,  in  1888,  the  founder  of  the  science 
of  bacteriology,  near  the  dose  of  his  ad- 
dress, spoke  aa  follows,  smarMng  aa  he  al- 
ways  did,  at  the  memory  of  the  events  of 
the  Franco-Prussian  war : 

If  science  has  no  country,  the  scientist  should 
have  one,  and  ascribe  to  it  the  inflneoee  which  his 
wpAa  nay  lum  to  tUt  wvtUL  If  I  adi^t  be  •1' 
lowe*1,  Mr.  President,  to  conclude  by  a  philosoph- 
ical remark  inspired  bj  your  presence  in  this  Home 
«f  Woilt,  I  rihoaid  wy  ttat  t«o  eoalMty  lane  smbb 
to  be  wrestling  with  each  other  nowadays;  the  one 
a  law  of  blood  and  of  deiUh,  ever  imagining  new 


means  of  destruction,  and  forcing  nations  to  be 
eoosbntlj  ready  for  ttm  battlefleia— <be  oUmt,  a 

law  of  peace,  work  and  h(»ftltb,  ever  evolving  new 
means  of  daUvering  man  from  the  seoorges  wbkh 

These  words  seem  written  for  the  pres- 
«it  oeeaaton.  Almost  the  entire  eivSiaed 
world  is  at  war,  but  tha  ultimate  triumph 
of  freedom  over  tyranny,  of  civilization 
over  vandalism,  of  right  over  wrong,  may 
now  bo  confidently  predicted;  peace,  let  us 
hope,  is  not  fkr  distant  In  the  realm  of 
the  intelleet  there  is  perpetual  eonlliet  of 
light  over  darkness,  right  over  wrong* 
knowledge  over  ignorance  and  superstition. 
But  the  strongholds  of  ignorance  and 
superstition,  while  perpetually  yielding 
are  eternally  holding  out  We  diall  never 
know  it  all,  there  will  forever  be  ample  op> 
portunity  for  and  need  of  scientific  re* 
search— of  the  advancement  and  diffusion 
of  knowledge.  This  is  man's  largest  oppor- 
tnnityi  the  ultimate  source  of  his  greatest 
happinesi.  G.  SvuiBt  Oaob 


THE  SCIENTIFIC  WORK  OP  THB 

BUREAU  OF  FISHERIES 
After  most  caref  id  cmddaMtion  cf  its 

spousibilities  in  the  present  national  exigency, 
the  Bureau  of  Fisheries  haB  determined  upon 
the  following  principles  and  plana  for  it«  im- 
aadiata  goidaiuw; 

1.  The  service  of  science  to  fishery  work  is 
of  such  great  possible  gignificance  that  it 
would  be  a  serious  error  to  abaudou  the  pursuit 
of  proper  eoiaiitifio  inveetigatioiDS> 

i.  The  exigency  of  the  national  food  situa* 
tion  19  such  that  every  prn'-rifihlc  nnc\  proi>er 
effort  should  be  made  to  bring  about  a  greater 
prodaedon  of  fish  and  a  better  ntilisHtion  of 
the  available  siqpvly. 

3.  The  conflict  between  the  two  principles 
just  mentioned  is  nu>ie  apparent  than  real,  aa 
may  appear  from  the  foUowug  statement  of 

Hie  bureau's  plan. 

4.  The  bureau  will  not  interrupt  important 
inveetigatiojas  which  have  been  pursued  for 
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■jKriods  of  ycnrs  and  wliicli  must  be  contunwd 
la  order  to  gain  the  deeired  results. 

9.  Ab  belween  new  inTeitigatioiia  whioih  may 
Im  MQieetod  to  yield  ntmiw  after  a  ka«  peatifld 
of  years  and  those  which  may  be  expected  to 
produce  results  in  time  to  serve  the  iinmodiate 
needs  of  the  country,  preference  will  be  given 
to  the  latter. 

fi.  Tn  the  latter  class  are  studies — biological, 
biochemical,  physiological  and  technological — 
relating  to  the  propagation  and  rearing  of  fish, 
*Ae  ymbwtioa  of  flab,  fha  otilinEtum  of  fiaheiT 
4)roducte,  etc. 

7.  The  bureau  is  not  only  utilizing  its  per- 
^lUaiKuit  dcieutitic  etail  to  the  fullest  extent,  but 
ii  ^nSir  ETafling  itodf  of  tlio  vahiaUo  •niat' 
ance  offered  by  biologists,  physiolosiata  asd 
chemists  from  various  universitioa. 

8.  For  the  immediate  present  certain  ecuuo* 
miee  are  being  practised.  This  does  not  mean 
a  policy  of  niggardlin^;  on  the  contrary,  ex- 
penditures must  in  many  respects  be  more  lib- 
eral tbau  hitherto.  It  does  mean,  however,  the 
temporary  curtailment  or  eeaaatkm  of  certain 
customary  activities  whicih,  ean  not  be  con* 
tinucd  in  a  .s;it  isfactory  manner  during  the  ink* 
mediate  period  of  necessary  readjustment. 

Moia  apedfically  the  tnmai^a  plana  for  aeien- 
tifio  woric  in  die  near  futiua  may  be  atated  aa 
follows : 

The  marine  laboratory  at  Beatifort,  N.  C, 
yriR  not  be  opened  for  saneral  inveetigationi 
during  the  coming  annuner.  The  Woods  Hbla 

laboratory,  while  temporarily  closed  for  gen- 
eral investigations,  will  have  a  small  special 
staff  for  experimental  woilc  in  tlie  ntiHaition 
of  lUiliei7  prodnota.  The  fish-culture  eaqperi- 
ment  work  of  the  Fairport,  Iowa,  laboratory 
bears  so  directly  upon  the  immediate  problems 
of  food  supply  that  the  activities  of  the  station 
will  adfer  no  enrtaibnent,  but  will  be  aomewhat 
eiEpanded.  In  tha  daaa  of  fidd  investigation^ 
some  will  be  continued,  some 
some  new  studies  tuidertakeu. 

Not  aa  a  complete  catalogue  of  investiga- 
tiona  provided  for,  but  aa  iDnatiating  llie  top- 
ics regarded  as  proper  for  the  bureau's  atten- 
tion at  this  tinio,  the  following  may  be  selected: 
The  relation  of  iishes  to  moequito  extermina- 


tion and  to  pisMiV  hoalth;  the  habits  and 
propagation  of  salmon  in  Pacific  waters;  the 
natural  biatory,  propagation  and  proteetion  ef 
tba  Una eaab;  problems  of  tbe  OTOteir  kiduatiy; 
experiments  in  curing  fishes;  the  properties  of 
the  roe  of  certain  fishes  alleged  to  be  toxic  or 
diatastefol;  various  other  inveetigatioiis  re- 
lating to  the  utilixation  of  flaheiT  paodaela; 
dragon-flies  and  damsel-fiies  in  relation  to  the 
culture  of  fishes  in  ponds;  aquatic  plants  is 
relation  to  the  culture  of  fishes  in  ponds;  para- 
aitea  affaoting  iiak  eultare  in  pondi^  Itfia-bia' 
tories,  and  means  of  control;  systematic  rela- 
tions, habits  and  migrations  of  salmouoid 
fishes  in  the  Great  Lakes;  biological  and  ph^a- 
ieal  flonditiona  of  flab  life  in  endoeed  ivateia; 
the  protection  of  wood  against  marine  borers; 
the  utilization  of  marine  algtc,  and  tbe  relation 
of  kelp  harvesting  to  the  fisheries. 

Hi  IL  flMzm, 
aoaMiMtMMr  «/ FiaMHai 

WASmXGTON*,  D.  C, 

June  18,  1917 


SCIENTIFIC  EVENTS 

CONCERNING  THE  MANUFACTURB  OP  PHTBA- 

LIC  ACID  AND  PHTHALIC  ANHYDRIDE 

Taa  Department  of  Agriculture  announces 
that  the  color  inveatigatiott  laboiatoiy  of  the 
Bureau  of  Chemistry*  of  tlua  dBpartmen^  haa 

perfected,  on  a  laboratory  scale,  a  new  process 
for  the  manufacture  of  phthalic  acid  and  phths* 
lie  anfaydridtt.  Tbn  prooeaa,  as  carried  out  in 
the  laboratoriei^  appeara  ao  pnmiaing  titat  it  ia 
thought  that  some  manufacturers  of  chemicals 
and  dyestuffs  in  this  country  may  be  able  to 
supply  their  demands  for  these  compounds  by 
this  pioceaa,  psovidad  the  proeoaa  oan  be  repi^ 
duced  upon  a  technical  scale  so  as  to  obtain 
results  ^mmensurate  with  the  hdwratoqr  in- 
vestigations. 

Witii  a  view  to  belpaag  llie  ebemioal  indue- 
try  of  this  coaatay,  the  Dapartmeut  of  .Agri- 
culture hereby  announces  that  it  is  ready  to 
assist  manufacturers  who  wish  to  produce  these 
compounds.  Dm  eapenaea  of  the  twdmiflal  in- 
ataUstiou  and  of  the  labor  and  materials  neoee- 
fiary  will  of  necessity  be  borne  by  the  firm,  in- 
dividual, or  corporation  wishing  to  manuiac- 
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ture  tlie  products.    Tlie  chemists  of  the  coTor 
iiiTeetigatioQ  laboratory  will  assist  with  ex- 
pert advice,  etc   The  department  resdryes  the 
xigte  to  pnUidi  aU  tlw  data  tfbteiaed  fm 
technical  experimenta. 

Sinco  it  spoms  very  desirable  that  phthalii^ 
acid  and  phihaiic  anhydride  be  made  available 
in  Iflxge  qpuatHj  in  eooiitqr  at  tiw  eadioat 
possible  zDoment,  this  offer  of  assistance  will 
not  be  held  open  fagr  department  for  an  in- 
definite period.  IX  F.  HousTOK, 

V.  8.  Department  or  AauoaumSB, 
Washinoton,  D,  C., 
Jvm»  19 

THE  CROCKER  LAND  EXPEDITION 

Db.  Harkihon  J.  Hunt,  surgeon  of  the 
Orooiker  Land  Bqwdition,  azri^  in  New 
York  on  Jxme  20,  on  the  Danish  steamer 
United  States  and  reported  the  story  of  his 
journey  by  sledge  over  the  young  ioe  of  Mel- 
▼ille  Bay.  He  aaid  that  H»  other  memben 
of  the  Crocker  Land  Expedition  were  in  <  x 
cellent  health  when  he  left  thom,  but  that, 
owing  to  their  supplies  being  very  low,  it  is 
imperatiw  that  relief  be  aent  to  them  at  onoe. 
The  Committee- in-Charge  had  acnt  Captain 
Robert  A.  Bartlctt  to  take  command  of  the 
sealer  Neptune,  the  third  xeli^  vessel  which 
baa  been  chartered  in  behalf  of  the  Orodber 
Land  £si>edition. 

Doctor  Hunt  left  North  Star  Bay  on  Do- 
oember  18^  1016.  He  was  accompanied  by 
anoAer  member  of  the  party,  W.  Efaner 

Ekbkw. 

"  The  steamship  Danmarh,"  said  Doctor 
Hunt,  which  had  been  sent  by  the  Com- 
ttiittee-nt-Oharge,  was  at  North  Btar  Bay 
when  I  bcvan  my  journey  south.  Mr.  Donald 
B.  MacMillan,  leader  of  the  erpedition,  Pro- 
fessor Edmund  Otis  Hovey  and  Jonathan 
Small — another  member  of  the  party — were  at 
Etab.  Their  avppliaa  will  last  until  about 
the  1st  of  August  and  the  members  will  then 
be  dependent  ujKjn  what  walrus  and  caribou 
meat  they  could  obtain  at  Etab.  They  might 
alio  gat  aidarnliiolc  agia.  They  ham  fery 
litda  coffee^  sugar  and  canned  fruits  and 
flour  vaa  being  ratiimad  out.  They  loay  gat 


some  supplies  from  the  Danmarlc  by  sledging 
a  Imudred  and  fifty  miles  to  her.  That  vessel 
is  in  about  sue  feet  of  ioe  and  possibly  she 
«m  be  firaed  abont  the  lat  of  Angnat  fihe 
has  stores  but  is  short  of  ooaL  I  was  glad  to 
hear,  on  my  arrival  here,  that  the  Committee 
haa  already  arrauged  to  send  the  Neplune, 
audi  help  aa  ia  wgently  naadad.  Aiwrther  year 
in  the  Arctic  would  prove  a  great  hardsh9 
to  the  members  of  tile  Expedition  and  nii|  M 
Nsult  in  fatality  * 

Dr.  Eont  and  Kt.  EkUaw  kit  North  Stay 
Bay  with  six  sledges  and  were  aoooofiaiUiad 
by  five  Kskimos.  There  was  deep  snow  and 
the  weather  was  generally  bad.  When  they 
got  out  on  the  ioe  of  lielrine  Bay  they  {mmd 
that  the  winter  had  been  Oomparatively  open 
and  that  the  ice,  whic-h  was  throe  inches  in 
thickness  and  very  poroxia,  was  continuously 
bending  benaatii  then.  Tin  long  dadge 
jooimy  oi  fourteen  hundred  miles,  which  took 
from  December  18,  1916,  until  April  IG,  of 
this  year,  was  attended  by  many  |)cril3. 
"SnvA  Basmumen,  the  Danish  explorer,  who 
went  part  of  the  way  inth  the  aetantista,  aa 
well  as  old  Eskimos,  said  that  tho  conditions 
for  sledging  were  the  worst  they  had  ever 
seen.  The  later  part  of  the  journey  was  un- 
dertaban  by  Dr.  Hunt  aooonqpanied  only  by 
Eskimos,  as  Mr.  EkUaw  veouunad  at  South 
IJpemavik. 

Dr.  Htmt  said  that  from  the  scientific 
point  of  Tiev  the  Oroefaar  Land  Eqwdition* 

which  was  sent  out  under  the  joint  auspicaa 
of  tho  American  Musexun  of  Natural  History, 
the  American  Qeographical  Society  and  the 
Unifeieity  of  diwHa,  waa  obtaining  esoaUant 
remits. 

Mr.  Donald  B.  MacMillan — the  leafier  of  the  ex- 
pedition, has  gathered  aa  enormous  amount  of  val- 
liable  selentHle  data.  Dr.  Hovey,  wIm  is  probeUy 
tho  best  equipped  geologist  who  ban  over  gouo  mto 
the  Arctic,  is  in  exaellant  heaUh  and  spirits  and  is 
doing  spleaAd  work.  Ha  baa  Mt  lha  irinie- 
graph  at  Etah  and  has  anaaged  to  auka  eatasdva 

obBcrvations  of  all  kinds. 

Captain  Qeorge  B.  Comer,  the  veteran  iee-pilot, 
who  was  aeat  nerfli  ea  the  fttst  seUaf  aapaditlaay 

is  a  tnau  of  coasiderablo  sclcutiflc  attain taeats. 
Whan  this  hale  mariner  is  not  engaged  in  bis  oall- 
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lag  h»  AftkM  ri>BMi»Bhw  fai  arehMlogj.  B*  ti  vow 

ComluctiiiK  d-nie  tirnst  iinj^ortant  work  in  the  sturly 
of  the  remaiiu  of  th»  aacunt  peoplea  of  the  nortb. 

APnjED  PSYCHOLOGY  AT  THE  CARMSOIS 

INSTITUTE  OF  TECHNOLOGY 

PsorBsauK  U.  M.  Wujfple  has  leave  of  ab- 
Muee  from  ^b^  Uniimity  of  lUiiM^  for  tf» 

first  aemeeter  of  the  coming  7«ar  to  serve  aa 
professor  nf  aiiplied  psycholopr  at  t}io  Car- 
negie Institute  of  Technology  and  acting 
direetor  of  ih»  Burwu  of  Salasmaiuhip  Be- 
search. 

Professor  Walter  Dill  Sr-ntt,  who  had  orig- 
inally planned  to  »itura  to  Northwestern 
University  for  the  next  semester,  has  been 
given  further  Imvb  of  abaenoe  and  will  remain 
at  Carnegie  throughout  the  year. 

A.  J.  Beatty,  Ph.D.,  Tllinoi."*,  has  been  ap- 
pointed research  atisistaut  iu  the  Bureau  oi 
Chdaanuuialup  Bfiannmh,  and  ia  already  Mfc' 
gaged  in  a  study  of  methods  used  in  oOBpota* 
tion  schools  for  developing  salesmen. 

Fdlowship  appumuiieuts  include  the  fol- 
lowing: N.  Lb  Hoopiagamar,  Univeiaity  «f 
Taiaa;  SVanklyn  Heine,  University  of  Chi- 
cago;  H.  G.  Kena^pry,  University  of  Minne- 
sota; and  C.  £.  Brundage,  Tuck  School, 
Savtanoiillii 

Baardskif  Rnml,  PhJ).  ObieagOt  has  been 
appointed  instructor  in  psychology.  L.  L. 
Thurstone  has  been  advanced  from  assistant 
to  instructor.  These,  together  with  Pryfessor 
J.  B.  Hiner,  Fkofaaaor  Kato  Gordon  and  Pro- 
faaaor  W.  V.  Bingham,  head  of  the  dopart- 
ment«  will  be  primarily  concerned  with  mental 
measurements  of  students  and  with  rtwearch 
and  instruction  in  vocational  peycholugy. 


SCIENTIFIC  NOTES  AND  NEWS 
Thb  late  Mr.  W.  Hndaon  Steidiena,  of  Low- 

ville,  N.  Y.,  a  life  member  of  tiie  American 
AssoLiiitiuii  fur  tlie  Advancement  of  Science 
since  its  eighteenth  mating  held  in  Salem  in 
iM^  tlia  tacma  of  hia  will  haa  baqueatked 
tha  aum  of  $6,000  to  the  aiaooiation. 

Bt.  Jauxs  Msgov  Omvtb,  diotiiigiiidMd  for 
Ilia  dMmioal  teanawliaa  and  for  a  tima  pvoai- 


dent  of  Maasacboaetts  Institute  of  Tedi> 
oology,  baa  died  ia  bia  alzly-niafk  jear. 

Yau  Umiwmiti  has  oonf erred  the  doetorats 

of  science  on  Dr.  Thfobuld  Smith,  director  of 
the  doiiartment  of  animal  pathology  of  the 
Kockeieller  Institute,  and  Sir  Srnest  Huthei^ 
ford,  direetor  of  the  phyaieB  laboratoiiaa  of  l3w 
TTnivarnty  of  Manchester,  former  Silliman 
lecturer  at  Yale.  William  T.  Hornnday,  di- 
rector of  the  New  York  Zoological  Pack,  re- 
ceived the  degree  of  marter  of  arta. 

Pbofessor  Bobb*  a.  Millulasi,  professor  of 
pbyaioa  at  tha  Univenity  of  Chicago,  baa  ban 

made  doctor  of  science  by  Amherst  College 
The  doctorate  of  laws  was  conferreci  on  Na- 
thaniel M.  Teri^,  of  the  class  of  IHi>7,  professor 
of  ^lyaioa  and  duBiiatfy  in  the  V.  B.  Naval 
Academy. 

The  dftrree  of  doctor  of  science  has  been 
conferred  by  DartmouUi  College  on  Allen 
Hazcn,  the  civil  engineer  of  New  Yoilc  City. 

BuwDon  OoujmB  baa  oenferred  dm  doctor- 
ate of'  eoience  on  A.  H.  Sabin  (class  of  '76), 

consnltinp:  chemist  of  the  National  Lead  Com- 
pany and  lecturer  in  New  York  University, 
and  on  Dr.  F.  H.  Albee,  of  the  class  of  ^99,  the 
New  York  amfgaoa. 

Professdu  JoHK  E.  BuOBBt,  who  holds  the 
chair  of  chemistry  at  Brown  University,  has 
been  given  the  doctorate  of  acience  by  that  in- 
stitution. 

Da.  Cbas.  H.  Hbbtt,  editor  of  the  Jounal 
of  fiidiwerial  CiMilnr,  baa  been  given  tba  de> 

HTve  of  doctor  of  ohemiatiy  at  the  JSvinubtr 

of  Pitlsburyh. 

The  Boci6t6  fiueee  de  Min6ralogie  de  Petro- 
gmd.  whidi  beCwe  the  tevolatton  carried  the 

title  Soci^t^  Im|»eriale  de  ICn^ralogie  de  St 

Petersbourg,  held  its  centenary  jubilee  in  Jan- 
uary, 1917,  on  which  occasion  John  M.  Clarke, 
of  Albany,  was  elected  to  honorary  member- 
ship. 

The  forty-six  knighthoods  confened  on  die 
occfisioii  of  King  OeorRc's  fifty-second  birth- 
day include  Dr.  H.  P.  Waterhouse  and  Mr. 
B.  Jones,  surgeons,  and  Mr.  B.  T*  Glaaabnol^ 
direetor  of  the  Nati«»al  Fbyvieal  Iabonle>y> 
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EjraDm  BKABnAjkicnui.  G.  0.  GooDwnr» 
0,B.»  has  Iwen  vpowted  engineaNnHdiiaf  *A 

the  British  fleet  in  succession  to  Enginesr 
Vice-Admiral  Sir  Henry  J.  Oram, 

FoBic  BB  and  pmaent  graduata  atodentB  of  liha 
departmaDt  of  pa7ehokc7  of  Comall  UniTor' 

atlyand  a  numln'r  of  his  more  ititimatc  friends 
among  the  faculty  met  with  Professor  E.  B. 
Titchoner  in  the  P -yrhological  Lalxiratory  on 
the  evening  of  J  unc  I'i,  to  celebrate  the  com- 
pletion of  twmtar^va  yearn  of  Ua  aanrioa  to 
OogmalL  A  wlonie  d  **  StncKaa  in  Parahol- 
ogy,"  edited  by  Professors  W.  B.  Pillsbury,  J. 
"W.  Baird  and  M.  F.  Washburn,  was  presented 
to  him  on  the  oo^aion.  After  tha  preaenta- 
tion,  Profmor  TfCehener  la^wwidad  nilk  wcaam 
nmhuMianeeB  of  the  oariy  daya  of  «he  Oonioll 
J^dtoratory,  snd  in  oontthuion  announced  that 
he  had  declined  acceptance  of  tho  chair  of  pay- 
cholo^  recently  tendered  him  by  Harvard 
Uaivcrsity. 

In  the  annual  report  of  the  visitors  of  Uie 
Oxfoid  Univaanitr  Obaarvatotj  ihe^  eapiosi 
their  sorrow  at  the  deatli  of  tiia  lata  Professor 
£8S0n,  who  acted  a3  secretary  to  the  visitors 
during  the  whole  forty-two  years  of  the  work 
of  the  obaervatory.  Several  leoturea  to  mili- 
taxy  bo^aa  hava  bean  given  hgr  tta  fifeolnv 
Pkofessor  E.  Tonwr,  indnfing  laetvree  in 
Fnnoa  and  In  the  campa  on  Saliabtuy  Plain. 

The  fifteenth  ammal  session  of  the  South 
African  Association  for  tho  Advancement  of 
Science,  ad  we  learn  from  Nature,  will  be  held 
ai  Stdisnboaotb,  from  JTidy  ft  to  7,  nndar 
the  presidency  of  Professor  J.  Orr.  The  sec- 
tional committees  and  their  president's  will  be 
as  follows:  A:  Astronomy,  ALuiaumatics, 
Physios*  Ifeteofologyi  Geodeay>  Sufvayingy 
Engineering,  Architecture  and  Irrigation, 
Professor  W.  N.  Roseveare;  B:  Chemistry, 
Geol(^,  Metallurgy,  Mineralogy  and  Qeog- 
xaphy,  PtofsBsor  TL  It  Hindi;  0:  Baefeeriol- 
ogy,  Botany,  2Soolog7,  Agriculture,  Forestry, 
physiology.  Hygiene  and  Sanitary  Science, 
3,  Bnrtt-Davy;  D:  Education,  History, 
Uantal  Seienos^  Poiitioal  Soonomy»  Gensral 
Sooiology  and  Statistifla^  Bet.  PvoliBaMr  K. 


J.  Brfimmer;  £:  Anthropology,  Ethnology, 
Native  Education,  PhUokgy  and  Native 

Sociology,  Rev.  N.  Roberts,    The  local  se<  re 
tary  is  Professor  B.  van  der  £iet,  Victoria 
College,  Stellenbosch. 

PaoFEssoE  Hugo  J^e  Vaies  is  preparing,  as 
haa  been  noted  in  BoaoKM,  a  new  eipari- 
mental  garden  and  laboratory  in  Luntsren. 
He  has  now  transplanted  Uj  it  the  young 
rosettes  of  his  cultures  of  (Enothera.  He 
plana  to  oontinue  at  Lunteren  the  work  which 
ha  had  been  doing  at  Amsterdam. 

Thb  oOdal  duties-  of  PmfSessor  Bobert  A. 

Millikan,  of  the  department  of  physics  at  the 
UniTorsity  of  Cliir  ago,  who  has  been  in  Wash- 
iugtou  during  the  spring  quarter  as  vice- 
flhairman  of  the  National  Beseafoh  Connd], 
which  is  acting  in  close  relatione  witii  the 
Council  of  National  Defense,  have  delayed 
the  appearance  of  his  new  volume  on  The 
Steeinnt  but  the  ITniTenity  of  Ohieago  Praa 
annonnese  itk  pnblioation  early  in  JTuly* 

Paonawin  Om  E.  SnaaaoaB,  of  fte  Uni- 
versity of  Iowa,  18  giving  courses  at  the  sum- 
mer school  of  the  University  of  California. 
He  offers  special  work  on  the  relation  of 
peydMAogy  to  mnsie. 

PtonnaoB  Jorh  Winnni^  head  of  the  de- 
partment of  bacteriolopy  of  the  University  of 
Washington,  Seattle,  has  obtained  leave  of 
absenoe  for  the  coming  year  and  will  study 
piefientiva  asdltdna  with  Dr.  IL  J.  Boeenan, 
of  the  Hamid  Uedical  SdiooL 

A  roBitaiT  of  the  late  Professor  Baphad 
Meldola  ia  bdng  painted  by  Mr,  Solomon  J. 

Solomon,  in  order  that  copies  may  be  presented 
to  the  Koyal  Society  and  the  Institute  of 
Ohemistiy. 

A  TWMonttb  tablet  to  the  late  Dr.  S.  Weir 
Mitdisll  wee  unveiled  at  the  recent  oommenee* 
mcnt  exevossea  of  the  Dniversilgr  of  Pennayl-' 

vania. 

The  death  on  June  22  is  announced  of  Pro- 
fessor Leverett  Hears,  head  of  the  department 
of  ehoniati^  at  Williama  OoUage^ 

Db.  J4mm  BauHOaoBar,  Norwegian  minla' 
tar  at  Boms^  known  for  his  puUieations  in  hot* 


L 
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aud  aa  director  of  the  Bergea  Miisatim, 
and  editor  of  Naiuren,  died  in  Borne  on  May 

Tfte  Amtriem  MtHioA  /owimI  writae:  E. 

A.  K  Homer,  professor  of  chemiatry  and 
pharmacy  at  the  Karolinska  Modico-Chirurgi- 
cal  Institute  of  Stockholm,  died  recently,  aged 
idxty*two«  Sinee  1898  be  liee  been  xeetof  of 

the  institute,  in  which  positiou  he  participated 
in  drawing  up  the  rcguhitioiis  fur  the  prizes  of 
the  liobel  prize  committees,  and  since  has  been 
pneideBt  dt  tihe  Nobel  Ifedioal  Oemmitlee. 
HSiner's  researc])  and  publications  in  chemis- 
try, espe<n!illy  pliysiologic  olieniistry,  toxicol- 
ogy and  chen)ical  analysis,  wer©  uotuble. 

Thb  United  States  Civil  Serrioe  Gornmia- 
aion  announces  an  open  oompetitxre  exenniMt- 
tion  for  fldentifie  aflautent»  for  men  only,  on 

July  1o.  Vacaiioie-^  in  tlie  Bureau  of 
Fiaberiei»,  at  entrance  salaries  ranging  from 
$900  to  $1,400,  including  a  vacancy  in  the 
poritko  of  fidMKgr  expert  on  fbe  Alheinm,  at 
$1,200  a  year,  will  be  filh^l  from  this  examina- 
tion. Further  infurniation  may  he  ohtaine*! 
by  addressing  the  Civil  Service  Oommi^iou, 
m  the  Barcan  of  Fiaharie^  Waahingtoot 
D.  O. 

Trb  New  Jersey  State  Board  of  Health  on 
Juno  7  denied  the  application  of  Tiutirera  Col- 
lege, at  New  Brunswick,  for  f>crniis.>ion  to 
teach  and  practise  vivisection  under  a  law  of 
libe  atato.  The  denial  was  based  on  an 
opinion  from  the  Attorney  General's  depart- 
ment that  the  law  in  question  could  not  bo 
applied  to  liutgers.  The  act  was  drawn  par- 
ticularly for  the  Rockefeller  Institute.  The 
Attotnmr  Genenl'a  departaient  bdd  fbat  it 
ivpliad  only  to  institutions  for  scientific 
eearch  and  not  to  ednoitional  ooUegea  or 
schools. 

Bt  the  will  of  the  lut^  Mr.  Washington  S. 
Tyler,  of  Cleveland,  $200,000  is  designated  for 
lakeaide  HoepitaL  Half  of  Hda  ia  to  be  wed 
for  construction,  and  ttw  infloine  from  tbe 

otlier  half  for  the  maintenance  of  a  maternity 
hospital  tn  he  conducted  in  oonneotion  with 
Lakeside  Huspital. 


Ws  learn  from  h'ature  that  the  late  Lord 
Jnatioe  Stirling's  herbaritmi,  consistiog  chieflj 
of  abovt  6^000  vaxietiea  of  mmm  and  livw- 
worts  from  many  parts  of  the  world,  has  been 
presented  by  Lady  Stirling  to  the  Tnnbridg* 
Wells  Natural  History  Society. 

Av  opportnnity  fov  voMaMli  mnk  in  soeiol- 
9tr  intb  aome  ttme  fvr  oUiar  gndnatc  work  if 
desirff?,  awaits  a  suitable  applieant  at  the  Uni- 
vertuty  of  Cbioago  and  iat  this  $1,200  has  been 
aat  adda  fn  eaob  of  tiie  two  yean  it  is  ok- 
peolad  tiba  inrestigation  will  nqfuia^  By  Una 
nnnouncpmcnt  it  is  hoped  to  secure  some  ono 
already  specializing  in  sociology.  Inquiry  for 
further  details  may  be  addressed  to  Professor 
Albion  W.  SmaD*  tTnivaiaitr  of  Chicago^  or  to 
Dr  E  B.  I«Ooiiiil»  Boab  Ifadifitl  Oolkn 
Chicago. 

Thb  Wtekly  Bulletin  of  the  New  Tork  de- 
partment of  bealdi  baa  veoehred  a  condensed 
report  of  the  vital  statistica  of  the  ei^  o( 

Petrograd  for  the  year  1915.  The  population 
for  that  year  was  1,850,000.  What  stands  oat 
most  prominentiy  in  the  report  is  iho  fact  thst 
there  were  2,100  mora  deatiit  than  bMis  le* 
ported  during  the  year,  thus  showing  the  effect 
of  the  war  upon  the  status  of  the  population. 
Tbe  death  rate  from  typhoid  fever  was  over 
forty  (40)  per  one  bondred  tiiOTOand,  ai 
against  six  (fl)  for  the  city  of  Xcw  York  dur- 
ing the  same  period.  Four  hundred  and  fifty 
deaths  were  reported  from  smallpox.  Th« 
deatb  rata  for  meadea,  soarletfsfer,  dipbtiiflria 
and  croup  was  far  ahoro  that  of  the  city  of 
New  York.  Tuberculoais  had  a  death  rate 
double  that  of  New  York.  Two  hundred  and 
fifty,  ont  of  may  l^MO  boni,  died  during  tiM 
first  year,  as  ooovared  uritii  98  in  tba  mty  d 
New  York. 

BcOBirT  accessions  to  the  University  of  Ari- 
aona  Hvawm  indude  ethnological  ooUectioos 
aa  foUowa:  Si^t^itve  lepieeentatiTe  Apadis 

baskets  £rom  Gofomor  O.  TV.  F.  Hunt, 
Phoenix;  800  representative  Pima  baskets 
from  Perry  IL  Williams,  Maricopa;  d  repce- 
fwntatin»  Palvate  baalnte;  IS  rapi'Meutatite 

Hopi  baskets;  10  representative  HjofS  pOtlMT* 

native  and  ceremonial  Hopi  costumes;  native 
Navajo  costumes,  by  the  Univmity  of  Arizona 
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expedition  of  1916.  This  ftxdiaological  oollai^ 
tions  include  more  than  a  thousand  spwlmeng 
of  pr^ftorio  potteiy,  textiles,  weapons  »nd 
impUmHinta  from  the  OUff  vai  PneUo  rnint  ol 

zona. 

The  university  senate  of  Western  Reserve 
Univeniitjr  baa  voted  to  establish  a  committee 
on  naewdi  to  be  dBHatod  viib  tin  ITatbul 
BcMMCih  CoxinciL  The  committee  is  OOHH 
posed  of  Dr.  Goorgro  N.  Stewart,  chairman, 
School  of  Medicine;  Dr.  Torald  SoUmann, 
▼ioe-diainB«ii»  Sdiool  of  Hedietno;  P>oli<ttoi 
H.  P.  CushiiiiB:,  secretary,  Adelbert  Collfo; 
Profeasor  H.  W.  Spriiigstpen,  Adelbert  CoUe^; 
Professor  F.  E.  Herrick*  Adelbert  College; 
Professor  O.  F.  Tower,  Adslbert  Oollege;  Fio- 
fe^':<)r  n.  A.  Aikins^  Oollege  for  Women;  Fko- 
fossor  Edward  Spease,  Scihool  of  Pharmacy. 

The  Duke  of  Bedford,  who  presided  at  the 
annual  meeting  of  the  Zoological  Soci^  of 
London,  on  April  80,  explaiued  the  steps  talmn 
hj  the  oouneil  to  asTe  food.  He  said  thai  lUie 
total  nuinht-r  of  lUiinial'^  had  been  Tery  j^reatly 
reduced;  iirst,  because  tlie^  bad  not  replaced 
any  of  the  large  animals  which  had  died  dur- 
ing fhe  war;  and,  eeeoodl7»  beeaose  they  had 
destroyed  a  nwniher  of  those  which  oould  be 
replaced  in  normal  tiiiic?.  With  the  reduction 
of  the  uumber  of  animals  came  a  correspond- 
ing  redoetioti  in  tiw  anMNiat  of  food  eom- 
•mned.  The  principle  adopted  had  been, 
whererer  possible,  to  cease  nstnp  food  vvliich 
was  abo  human  food.    Xbe  foUowiug  details 

were  giieii: 

ir«ot  is  Ifanited  to  lumeflflsh  pnrehassd  from  the 

army.  Nenrr  was  the  supply  more  abTinf^ant  or 
tbe  quality  better,  on  aeeount  of  the  enormons 

Potatoes. —  We  used  to  «e  ever  UjiOOO  poaadi  a 
year — we  use  none  aoir. 
Bread  formerly  used  for  the  apes  and  aumkigre 

ami  8011)0  small  manimiils  lian  Vieen  replaoed  liy 
floor  not  up  to  tbe  Board  o£  Trade  standard  for 
Inunaii  eensuntption,  and  by  ship's  btsenUe  wUdi 
have  ma  <  I  or  two  voyages  unused  and  are  then 
rejected  as  no  loogstr  fit  for  issoa.  The  aala  of 
bafiis  of  stale  Ineed  to  the  pobUe  for  faetfag  the 
animals  has  been  atoppsd. 
Wheat  ia  ao  loager  wed  fsr  aagr  of  fhe  memmals 


or  water-fowl.  As  snlMtiitotsa  «e  «ie  daii,  ped^y 

rice  and  loeost  beans. 
Oota — The  qoantlty  nsed  has  already  been  -veiy 

greatly  reduced  and  tbe  remainder  is  being  buo> 
eesBfolly  replaeed  by  a  aiiitaie  ef  apUt  hOBM 
hnaii  sand  maiae. 

Hay, — The  hay  used  in  the  gmrdtae  eon^tL^ts  of 
those  trusses  which  tho  army  h«y?r,  who  br.}  3  fir?t, 
has  not  selected.  Arrangements  have  been  made  to 
asa  fhe  eat  grass  turn  the  Loadtm  parka  aad 
aqnares,  and  to  use  larger  qunntitifa  nf  foHntr? 

Fi$h. — The  fish  used  is  unsuitable  for  huouui 
food,  empt  soma  small  qoaatttiss  reqafaed  by 
birds  to  which  salted  or  stale  f:^h  fatal. 

Bgg$. — The  eggs  nsed  for  amaU  soft-billed  birds 
an  OUaese  piehkd  eggs  er  oadarrfisd  imported 
eggs. 

Fruit. — Bananan,  formerly  osad  for  a  veiy  laige 
anmbar  of  Hba  asiaU  manmiali  aad  Mrds,  have 

been,  to  a  great  extent,  replaced  by  boi].  I  n  m- 
gold  inuiels  aad  beetroots.  Some  few  small  and 
ddleato  laaiamals  aad  birds  refuse  to  take  beetroot, 
but  these  exceptions  are  insigaJflaaaf.  The  hik 
naaas  which  are  still  used,  aa  far  as  possriblo,  are 
Ofor-ripe  ones,  unfit  far  tablo  purposes,  but  quite 
aatritious  for  animals.  The  dstes  nssd  aie  ef  a 
quality  not  up  to  the  Boerd  of  Tkade  staadard  lor 
human  food. 

Avar^The  sagar  ased  fnr  fhe  aahaala  esoslste 

of  what  IB  known  to  the  trade  ss  "foot"  sugar, 
which  is  not  suitable  for  human  food,  and  the 
total  rjuantity  amonnts  to  about  6  pounds  a  week. 

<:;r(:c;i«.— About  11  biishsli  STS  wtd  a  WM^  bat 
these  ooBsiBt  of  those  aet  eeld  fnr  hanaa  eoeeamp' 
tion. 


UNIVERSITY  AND  EDUCATIONAL 
NEWS 

The  Ameiioaa  Association  of  UniTersi^ 

Professors  will  hold  its  next  annual  meeting 
at  Chicago,  probably  ou  December  27  and  28. 

As  has  been  noted  in  Sciknck,  Governor 
Perguaon  has  vetoed  the  legislative  appropria- 
tion  lor  tiie  Uidveiait^f  of  TeouM^  aoBoontiag  to 
one  million  lix  Imiidred  tiiousand  dollara  inr 
the  next  tsvn  years.  It  is  said  that  this  was 
done  because  the  board  of  regents  was  unwiU* 
iug  to  diamise  the  presidoit  and  memben  of 
thefaoutty.  There  have  been  ▼ariotie  lawaoHe* 
and  the  attorney  general  has  now  given  HI 
opinion  that  the  veto  ia  ineffeetiTek 
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Tas  new  Sttnfotd  Tftdwemtr  Hovital, 

tvhich  is  being  erected  at  a  cost  of  approxi- 
mately SoOft.OOO,  will,  it  is  expocted,  bft  tmif 

for  oc(.'ui)uncy  aUout  October  1. 

Mk.  y.  Ev£KiT  2iA0T,  oommis«iuiier  o£  cbari- 
ti«  and  «ometieaa»  W««t  OhMteor  Gkran^,  h$» 

undertaken  to  support  three  fellowships,  of  the 
value  of  $500,  each  fnr  work  and  iuveetigations 
in  the  West  C'licstUT  (-ounty  penittjutiary. 

Th£  following  clmugicHi  have  been  made  in 
tb0  staff  of  tlie  aii«tomi«al  dapartmant  of  tiia 
Johns  Hopkins  IJniversity:  Dr.  Florence  R. 
Sabin  has  been  promoted  from  nss^icisitc  pro- 
fessor of  anatomy  to  profe^or  of  histology; 
Dr.  LawuH.  Weed,  from  aModala  te  aaaoeiata 
professor  in  anatomy,  and  Dr.  Charles  0. 
Matklin,  from  instructor  to  afsociate.  Pro- 
fessor O.  Van  der  Stricbt,  of  the  University  of 
Ohflut,  baooDMs  laetorar  ia  aaatonj.  Dr.  Ed- 
mund V.  Cowdry,  associate  in  anatomy,  has  ro- 
signed  to  accept  the  professorship  of  anatomy 
in  the  Peking  Union  Jtedioal  College  which  is 
now  OMidnetad  hgr  iha  BodrafsDar  Foundation 
of  Kaw  York.  Dr.  Eldon  W.  Sanfoid  ha- 
oomes  assietaut  in  anatomy. 

Mb.  W.  O.  Waterm.vn,  recently  assistant  pro- 
fessor of  biology  at  Knox  College,  has  been  ap- 
pointed aadstant  paofaiior  of  botany  at  'Smlhr 
western  University. 

AssociAir  Til  irrs^oTt  William  A.  Kepn*h{ 
has  been  promoted  to  a  profesorahip  of  biology 
in  the  University  of  Virginia. 

At  tha  TTni^ranity  of  IQnnasotaf  Hearj  T. 
Moore  has  been  appointed  aaiistint  professor 
and  Karl  S.  Lasliley  in-trTTf'tor  in  psychology, 
with  aalahes  of  12,^00  and  $1,700,  respeotivdy. 


DUCU88IOM  AMD  CORBStVOMDBirGt 

HBStTAOB  AMJ>  BABITOa 
Thh  word  ''habitus"  aa  distinguished  from 
"  heritage  **  was  defined  in  1918  by  Gngoiy^ 

as  follows: 

The  totality  of  the  eanotsHe  or  reeent  adaptive 
ehaiastera  of  an  animal  may  be  called  its  habitiu; 
the  totality  of  its  paleBOtelie  characters  maj  be 

iQregory,  W.  K.,  "(IV.)  ConTergonce  and  Al- 
lied Pbenofflena  in  the  Mammalia,"  Sept.  Brit. 
Amoc  AH.       m4  (UU),  W  SW^^t*. 


rafamA  to  as  Its  IksHI^  The  kaUtv  *mA»  ts 

conceal  remote  pliylof^enetic  relation.sliij.s,  the  heri- 
tage to  reveal  them.  Thus,  the  diverse  hahitos  of 
TkjfUulmut,  jrotorfoUt  and  Wesssfowft  aoiisesM 
their  remarkably  oniform  underlying  heritage. 

The  habitas  of  a  raee  of  fishes  is  the  tetai^y  ti 
fhslr  waetiBo  «haiaelers,  i.  e.,  of  sO  thoss  «kans> 
ters  wMeh  have  been  evolved  in  adaptation  to  their 
latest  habits  and  environment.  The  heritage  of  a 
race  of  fishes  ia  the  totality  of  their  pabeotalic  char- 
aeters,  i,  e.,  ot  all  those  characters  which  wets 
evolve*!  In  adaptation  to  earlier  hahits  and  en- 
vironments and  which  were  trmnamitted  ia  a  more 
or  less  ondiaiigad  ssadltffl^  la  qMs  sf  Ittm 
changes  hi  bi^bUa  aad  miiliaiiBiwiLi 

Tilt'  derivation  is,  of  course,  from  hatitus, 
meaning  attire,  but  by  a  natural  extension 
habitus  is  taken  to  mean  among  other  things, 
e.  ff„  faeU§  (Ontniy  IMctibnaiy,  p.  M7S). 
Tlie  word  "  habitus  "  is  common  property.  It 
is  a  word  of  widf»  s»iprnificanee.  Gregory  ap- 
plied it  in  a  imiited  sense  without  entirely 
lorinc  aifl^t  of  its  gananlly  aooeplad  maaaiv 
(«.  ff.,  habitus  of  plants). 

The  terms  habitus  and  heritage  may  become 
vtKj  nseful  and  be  generally  adopted  among 
natoialiala.  Tlia  nptilian  ]ioitage  of  idiaoo- 
saurs  stands  in  clearest  oontoatt  to  their  ma- 
rine habitus;  so  too  the  mammalian  heritage 
of  bats  and  oetaoea,  the  primate  heritage  of 
man*  tha  avian  habitus  and  tfapaid  hatitsge 
of  pterosaurs,  the  struthious  habitas  and  titans 
pod  heritage  of  Strouthiomimus,  etc. 

Lillie  recently  uses  the  term  habitus  in  the 
nna  ganand  saosa  in  wUeh  Gr^ory  has  used 
it,  but  tha  latter  givas  it  a  more  pcaeita  mesn- 
ing,  viz.,  the  totality  of  all  clinraetera  evolved 
in  response  to  the  latest  or  final  life  sons. 
"  Somatic  habitus "  as  used  by  Lillie  mesni 
"canaial  bodily  abaiaotniatiei/'  whila  babto 
in  botany  means  the  sum  of  the  sdaptire  chax^ 
acters,  much  as  Gre^ry  iisea  it  These  ada^ 
tive  characters  are,  of  courso,  inherited. 

Hm  words  ennotdio  and  palaotelio^  also  yn* 
posed  by  Qie^ry,  are  perhaps  still  better 
tCTTTi?,  becatiso  tbf*y  are  self-explanatory  to 
those  who  know  even  a  little  Oredc  Cnno- 
talio  aifnifiea  ahasafitaiiatMia  avolvad  dnxiaf 
PMMnt  lifa  habtta;  pateotdlo  tignite  in> 

1  ^aa.  jr.  r.  40O&  ffltaMss  for  191S,  p.  m 


Digitized  by  Googl 


Juki  »,  mi] 


SCIENCE 


661 


boritanofi  from  prerions  life  habits.  A  <spno- 
telic  character  of  previous  lile-zoae  hi^itus 
often  beoomes  a  palaotelfe  ehavaeter  in  a  nib- 
wquent  habitat*  The  "somatic  habitus"  is 
generally  the  expression  of  the  latest  life 
hebita.  Bssry  Fxtarmja  Osborn 

•ctiNnnc  mmifos  in  war  times 

A  N'tTMnKR  of  our  fsficntifif!  sociotiea  have 
deemed  it  advisable  "  ou  account  of  the  war" 
to  either  cancel  or  postpone  their  future  meet- 
ings and  eonventionB.  The  Ansrieaa  ElaetnH 
olipmiciil  Soeit'ty  disapprovi^?  of  this  action  and 
at  its  recent  board  inectiiig  ail<)i)tod  rosolu- 
tioDS  encouraging  rather  than  disuourugiug 
the  holding  of  meetines. 

Kodem  warfare  is  not  so  much  a  matter  of 
prowess  at  arms  as  it  is  a  stupendous  onarineer- 
iug  undertaking.  To  hasten  this  war  to  an 
early  and  TieCoriotta  dose  our  many  thoiuand 
engineers  must  bring  to  bear  every  possible 
effort.  However,  individual,  independent  effort 
is  not  desirable  at  this  time:  concertive  action 
is  absolutely  essential  for  the  most  eflkdent 
service. 

In  order  to  pxpedite  the  solution  of  many  of 
the  new  problems  that  have  arisen  as  a  direct 
OOftseQnenoe  of  onr  martial  states  onraslrlelod 
discussion  of  the  problems  (with  but  few  ex- 
ceptions) at  soieiitific  meetings  is  IwTind  to 
give  all  of  us  a  clearer  understanding  of  the 
real  points  at  issnes,  of  tiie  nigent  needs  ol  our 
country  at  this  momentous  hour. 

Meetiiip:^  of  scicniififl  and  technical  societies 
have  ever  served  as  a  great  stimulus  for  their 
members  and  have  been  a  "  clearing  house  *'  for 
many  of  the  best  thou^ts  and  ideas  of  onr 
profeanoual  men. 

Let  ng  follow  the  good  example  set  us  by 
England.  Let  us  encourage  rather  than  dis- 
courage the  holding  of  sei«Qti<o  meetings  in. 
these  war  times.  When  Sngland  found  heredf 
oonftonted  with  a  very  serious  shortage  of 
sulphuric  acid,  glass,  dyes,  electrodes,  brass, 
furnaces,  etc.,  the  scientific  societies  arranged 
tgnofonvam  on  tiiese  snbgeeta  and  invited  not 
only  an  of  Hna  meaabeni  to  attend,  hat,  fuvther, 
urged  tho=e  factory  men  who  were  not  members 
to  oomo  to  the  meetings  to  give  their  views  and 


expeiiances  and  to  learn  all  thsj  oould  in  ve- 
tom. 

Just  as  a. large  business  ooiporation  dqwnda 
upon  the  organized  effort  and  efficiency  of  the 

several  nnita  and  departments,  so  does  otir 
govemmenti  now  more  than  ever,  look  to  the 
oiganiied  concertive  effort  of  its  large  engi« 
neerinff  bodiea  for  quick  and  efficient  results. 

Let  us  continue  our  meetings  and  hold  them 
more  frequently  than  ever  before. 

CouK  G.  Tmx 


THE  PROCEEDINGS  OF  THE  NATIONAL 

ACADEMY  OF  SCIENCES 

The  fourth  number  of  Volume  8  of  the 
Proceedings  of  the  National  Aatdemy  of  Sci- 
eneas  eontaina  the  foUowing  aiticlea; 

"  A  Re-determination  of  the  Value  of  the 
Electron  and  of  Related  Constants:"  K.  A. 
Millikau,  iiyersou  Physical  Laboratory,  Uni- 
versity of  Ohicago.  The  valnea  for  tiie  ebaiie 
on  the  electron,  the  Avogadro  constant,  etc., 
arc  given  with  eatimatee  of  the  aocnsapy  of  the 
result. 

"Body  Pigmentation  and  Egg  Production 

in  the  Fowl :  "  J.  Arthur  Harris,  A.  F.  BlakW' 
lee  and  D.  E.  Warner,  Station  for  Experimen- 
tal Evolution,  Cold  Spring  Harbor,  New  York. 
A  strong  negative  oensileitioin  ensta  hefeiraen 
the  October  ear-lobe  plgaentaUon  and  the  egV 
production  of  the  year. 

"  Variability  of  Germ  Cells  of  Sea  Urchins:" 
A.  J.  Qoldfarb,  College  of  the  City  of  New 
York,  and  Departmait  of  Marine  Biologrp 
Carnepie  In.stitution  of  Washing-ton.  The 
varying  behavior  of  the  eggs  in  tlie  experi- 
ments of  I<oeb,  LiUie,  Wasteneys  and  others, 
waa  apparantly  due  in  laige  part  to  Tariation 
in  the  pliysiologio  eonditimi  ol  the  eggs  they 
used. 

"  Transplantation  of  Limbs:  "  Boss  G.  Har-. 
riaoof  Osbotn  Zoologioal  Laboratoiy,  Tale 

University.  The  experiments  confirm  previoua 

ones,  showinp:  that  the  limb  bud  h  a  self-dif- 
ferentiating body:  they  also  show  that  the 
laterality  of  the  fore  limb  may  be  affected  by 
its  new  surroundings. 

"  The  Shapes  of  Group  Molecules  Forming 
.the  Stirfaces  of  Liquids: "  Irving  Langmuir« 
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Bewardi  Laboratoiy  of  the  Ckmnl  EI«otrie 

Company,  Schenectady,  New  York.  Omat* 
sections  and  Imgrths  are  calculated  for  «  va- 
riety of  molecules.  Variooa  theoretical  con- 
ditioiis  an  developed. 

"  The  Importance  of  the  Water  contained  in 
the  Deeper  Portions  of  the  Subsoil :  "  F.  J. 
Alway  and  G.  £.  MoDole^  Minn^ta  Agricul- 
timl  ExperiiMnt  Station.  Tha  awiitaie  of 
the  deeper  snbaml  wUl  be  able  to  move  upward 
only  so  slowly  and  throtigh  sucli  a  short  dis- 
tance in  a  ainffle  aeasou  that  it  wUl  be  at  most 
of  BO  pfQcftofll  iMBflSt  to  smiiu]  crops. 

"  The  Tranaformatioii  of  P.-ioiidof^lobuliii 
into  Euglobulin:  "  William  N.  Berg,  Patholog- 
ioal  Division,  Bureau  of  Animal  Industry, 
Washington,  D.  0.  The  loos  of  peeodog^bnlm 
in  the  heated  sera  oorreqpouds  almost  qwmti- 
tntively  with  the  gain  of  engloholin  in  the 
same  sera. 

•  "A  Case  of  Kormal  Embryonic  Atresia  of 
the  Esophagoa: "  H.  £.  Jordan,  Deputnuait  of 

Anatomy,  UniTersity  of  Virginia.  A  daaeiip- 
tion  of  the  phenomenon  for  turtles. 

**  Studies  of  Magnitudes  in  Star  Clusters,  Y. 
Forte  Bridenoe  of  the  Abaenee  of  Soatter* 
ing  of  Light  in  Space:*  Hariow  Shapley, 
Monnt  Wilson  Solar  ObserrmtoiXy  Oamagie 
Institution  of  Washington. 

**  The  Hiatoiy  of  the  Primetdial  Gann  Odls 
in  the  Lo^^^head  Turtle  Embryo:"  H.  E. 
Jordan,  Department  of  Anatomy,  Unirenitj 
of  Virginia. 

"Stndiaa  of  MagwitBdM  in  Star  Olnatera, 
VL  The  Relation  of  Blue  Stars  and  Variables 
to  Galactic  Planes:"  Hurlow  Shapley,  Mount 
Wilson  Solar  Observatory,  Carnegie  Institu- 
tion of  Waahiwgtow.  The  stellar  dialcibntioB 
in  the  so-called  glohnlar  clusters  has  an  under* 
lying  elliptical  symmetry ;  therefore  not  only 
certain  nebulie,  oiir  solar  system,  and  the  whole 
galactic  system,  but  even  the  globnhtt  ehiaters 
have  the  oblaten^  that  is  general  and  fnnda" 
mental  in  the  dynatnic.x  of  .stellar  groups. 

"Zuiii  Chronolorr*  "  T^slie  Spier,  American 
Museum  of  Katurai  ILatory,  New  York.  It 
haa  been  foond  poanble  to  eatabliah  a  dunno* 
logical  scale  with  applieatbna  to  Aneriean 
oiiltvre<h2atoi7. 


"The  Age  of  the  Bolivian  Andeet**  Edwaid 

W.  "Bens,  Geological  Laboratory,  Johns  Hop> 
kins  TTniversitT.  Tliere  is  definite  evidence 
that  parts  of  the  high  plateau  and  of  the  east- 
ern Oordillera  stood  at  aea  lord  in  die  lata 
Tertiary. 

"Large  Current-Ripplefl  as  Indicators  of 
Paleography :  Walter  H.  Bucher,  Department 
of  Geology,  UniTentty  of  CinnnnAtL  A 
.study  of  the  Cincinnati  Anticline. 

"  The  Bearing  of  Selection  Experiments 
with  Drosophila  upon  the  Frequency  of  Ger- 
minal Ofaangea:"  Edwin  Oarleton  liacDoiielV 
Station  for  Experimental  Brolution,  Carnegie 
Inst i tut i  m  of  Wafshington.  A  study  of  extra 
bristles  indicating  that  they  are  primarily  oo- 
oaaioned  by  one  gemunal  nnit  and  that  no 
ciiange  of  evolntionary  or  praetteal  aignift' 
eence  has  occurred  during  fifty  generations. 

"Pressure  Phenomena  accompunying  the 
Growth  of  Crystals:  "  Stephen  Taber,  Depan- 
mint  of  Geology,  UmTcnity  of  Sovdi  Oaio- 
lina.  Ifany  phenomena  connected  with  the 
motamorphism  of  rocks,  the  growth  of  concre- 
tions, and  the  lormatiou  of  min^sl  deposits 
are  difficult  to  eiplain  under  any  other  hy- 
potheais  than  that  growing  crystala  have  made 
room  for  themselves  by  exertins  pmanm  en 
the  surrounding  materiaL 

"  A  Keir  Uethod  of  TranaCuming  Eaten  of 
a-Aminoadds  into  their  Ooweipending  Iso- 
thiocyanat«s : "  Treat  B.  Johnson  f\T\<\  Arthur 
A.  Tioknor,  Sheffield  Scientific  School,  Ysk 
TTniverrity. 

"  The  Geology  of  the  Fiji  Islands: "  Wilbur 
G.  I'oye,  Department  of  Geology,  'Middleburv 
GoU^e^  Middlebury,  Vermont.  It  can  not  t"? 
said  that  the  modem  ree£s  of  Fiji  fully  sup- 
port Dwwin'a  Aeory. 

"  Dominance  of  Linked  Factors  as  a  Mean« 
of  Accounting  for  Heterosis:"  Donald  F. 
Jones,  Bus^y  Institution,  Harvard  Unirernty. 

«Ohemieany  Indvoed  Orvangalla:''  Bnria 
F.  Smith,  United  State*  BopartaMnt  of  Agri- 
cnlturo.  Small  tumors  hnve  b<»en  produced  hy 
the  application  of  various  chemicals. 

"  Dynamieal  Systeraa  with  Two  Begieai  ol 
Freedom:*'  George  D.  Biikhoff,  Dcyazfoaii 
of  Mathematios^  Harvard  TJniveraity. 
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THE  DECIMAL  POINT 

Studbkts  of  the  history  of  science  are  con- 
tinually imprtssed  by  the  fact  tliat  w©  are 
truly  in  scientific  achievements  the  heirs  of 
«n  the  ages  with  pnceniton  not  limited  bgr 
any  bounds  of  time  or  plMft.  Tlw  lustorian 
John  Fiske  in  ooe  of  his  «May»*  portiiwntly 
remarks: 

Tbe  thinker  who  elaboratoa  a  new  spitmi  of  phi- 
loMphft  (laepw  Hd  moft  eempwiWiiiIwi  than  aaj 
Jiat  known  to  mankind,  thonRh  he  may  work  in 
■oUtuda^  jMvertbaleas  does  not  work  alone.  The 
▼ery  fact  wUeh  makea  Ua  great  seheme  of  fkoogiht 
a  success,  and  not  a  failure,  is  the  fact  that  it  puts 
into  definite  and  coherent  shape  the  ideas  which 
many  people  an  mem  or  laai  vaguely  entartainint^, 
and  that  it  carries  to  a  grand  and  triumphant  eon- 
elnaion  pnieeasee  of  reasoning  in  which  many  per- 
sons have  already  begun  taking  the  earlier  steps. 

The  late  and  lamented  Pierre  Duhem  in  that 
wonderfvl  woA,  "Le  Systdme  dn  Monday* 

with  the  fifth  and  concluding  volume  fortu- 
nately completed  in  manii«f*Tipt  before  his 
recent  death,  opens  his  work  with  a  statement 
to  the  effeot  that  to  traoe  the  origin  and 
genesis  of  great  scientific  ideas  one  is  gradu- 
ally led  back  to  the  point  iriien  hiatuty 
ceases. 

The  development  of  decimal  fractions  fur- 
niflhas  an  ezodlent  iflnabstion  of  the  proeeia 

mentioned.  This  story  was  well  told  in  the 
Teachers  College  Bulletin  of  1910  by  David 
Eugene  Smith,  in  an  article  oititled,  The 
invanttoo  of  the  deniieal  fnMtion.*  I  inraiKwe 
in  the  present  paper  to  discuss  brieflj  omo 
point  of  the  development,  namely  the  appear- 
ance of  the  decimal  point  itself;  I  am  adding 
alao  an  «arly  approach  to  deeimil  fractions 
ml  hnown  to  writera  on  tho  aobject,  based 
npon  n  stndy  of  a  Yionnn  manilfloript  of  the 
fifteenth  centurj'.* 

1  "A  century  of  seieaee,  and  other  essays,"  New 
T«rk,  im 
•  Oodas  "^nndohoiMaali  4770. 
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N.  L.  W.  A.  draTelaar,  in  diaeoaasng 

Napier's  works'  ascribes  to  Napier  priority  in 
the  use  of  tlic  diviniiil  point.  In  a  further 
article,  "  Be  notatie  der  decimale  breuken/' 
Gmvelaar*  purports  to  ahow  that  Kapier  wae 
not  familiar  in  and  1617,  with  the  edi- 
tions of  the  "  Triponometry  of  Pitiscus 
which  appeared  in  1608  and  1612,  containing 
the  &vt  appearance  in  pnnt  of  flie  decimal 
point  after  Stevin's  systematic  exposition  of 
the  subject  of  decimal  fractions  in  1585.  To 
me  the  whole  procedure  of  Oravelaar  borders 
BO  elosely  on  the  absurd  Uiat  it  would  not 
merit  diaenaaion,  if  it  had  not  heen  aeeapled 
somewhat  gcrioualy  by  other  writers." 

Euestrom,  the  editor  of  the  Bibliotheca 
Mathematica,  refers*  to  Gravelaar's  work,  as 
foOowa:  "Nadi  Henm  Gnvelaar  iat  Neper 
der  erste,  bei  dem  das  Komme  (Kbabdologia, 
1617)  und  das  Piinktchen  (Constructio,  1016) 
als  wirkliche  Dezimalzeichen  vorkommeu; 
Pittaoua  hatte  nrair  adion  ein  PBulrtnhan 
ans(ewend0t»  aher  dies  ist  nur  als  ein  Scheide- 
zcichen  aiizuseJien."  Tliat  the  point  used 
with  decimal  significance  in  Pitiscus  is  used 
wiih  foil  appreciation  by  Fitienia  aboold  be 
evident  simi^  from  the  fact  that  at  this  time 
the  work  of  Stcrin  on  decimal  fractions  was 
widely  known;  further  Pitiscus  who  uses  a 
ber  in  the  teact  of  hia  ** Trigonometry"  of 
1608  and  f  v::]^.  '?>  a(X)24  where  the  point  is 
used  in  the  Tables,  explicitly  says  of  13/00024, 
"  fractione  aoilioet  ^VX^  negleoto,**  mean- 
ing that  in  place  of  UJXMM  he  veea  18  aa  an 
appMndmatioii.  Among  olbers  von  Braun- 
miihl,  in  his  "  Vorle.su ntren  iiber  Geschichte 
der  Trigonometrie,'*^  mentions  the  use  of  the 
point  in  decimal  fractions  by  Pitiscus. 

The  farther  fact  ahonld  be  noted  that  the 
Ooofltnietio  of  1616  la  the  Engliab  txanab- 

■  Farft.  A  gaafcift.  HM,  «.  ITalawadiaffaa, 

Anistcrdnm,  1899,  Deel.  VI.,  No.  C. 

^HievM)  Archif  voor  Witkunde,  Amsterdam, 
IMO. 

^  Notably  by  Glaisher  and  oflian  la  the  "ZTapSer 

Tercentenary  Volume." 

•  BibUotheea  MathewuUioa,  Vol.  VI.j  third  series, 
pp.  106-lW. 
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tion  by  Wricrht  of  Xaplor^s  work,  and  wtile  it 
did  receive  exaniintttioD  by  Napier  before  pub- 
licstion,  yet  tiie  probabililijr  is  tittt  die  in* 
novation  of  tbe  dedauil  point  was  introduced 
by  Wright.  To  prove  even  independent  de- 
velopment of  the  decimal  point  one  would 
have  to  show  that  neither  Wrigbt  nor  Ke]^ 
had  the  1608  or  1912  edition  of  Pitiscus  or 
any  knowledge  of  the  work ;  the  earlier  edition 
of  Pitiscus  is  cited  by  Napier. 

Oantor  does  refer*  to  the  nae  tn  mamueiiti, 
as  he  carofully  mentions,  of  the  decimal  point 
by  Biirgi  "  wahrsohfinlich  kura  nach  .  .  . 
August  1692  even  of  this  use  in  MS.  Cantor 
taya*  ''aebdnt  aoertt,**  idiereaa  of  the  nae  hgr 

Piti-iciis,  ho  Hays  "  aii^'cfiihrta  Thatsaohe,  dass 
Pitiscus  in  Tahflh-nanhange  seiner  Trigo- 
nometrie  von  1608  sowie  Ton  1612  .  .  .  das 
Dedmalatdlen  abtrennende  Pttnktdien  be- 

nntzt  hat."  My  own  feeling  is  that  Cantor 
meiitlotir*  Biiriii's  u-^e  of  tln^  ix^int  in  ^IS.  here 
to  strengthen  Cantor's  similar  claim  on  MS. 
evidence  for  priority  for  B&rgi  in  the  iuTOi- 
tion  of  logarithma.** 

So  far  as  the  complete  cxplanntloii  of 
decimal  fractions  is  concerned  that  appears 
in  the  work  of  Stevin,  "  La  Disme,"  of  1585, 
-whioh  vork  in  ElenuBh  and  in  Freneh  eri- 
dently  attained  rapidly  wide  circulation.  Tn 
1603  .Tohann  Beyer  in  bis  "  Lopistica  dfx-i- 
malis''  gave  tiie  explanation  of  operations 
decimal  fractiona,  vmmg  a  period  in  oom* 
bination  with  Stevin's  method  of  designating 
the  hist  order  of  the  last  place  by  a  super- 

imposed  numeral;  thus,  8.798  for  8.00798. 
Even  in  1616  Kepler  in  his  "  Auszug  auss  der 
nralten  Hee8»>Kunfft  Amshimedia"  used  a 

comma  (reverpe<l)  quite  as  we  do  a  deeimal 
point,  and  crivcH  a  .sufficieiitly  conii'lotO  exposi- 
tion of  the  use  of  decimal  fractious. 

It  leema  to  me  to  be  diatinetlj  unfoartuiate 
that  Gravelaar  should  have  giT0ii*  without  any 
ground  as  T  believf  I  have  shown,  credit  to 
Napier  for  a  somewhat  important  eontribu- 

"  "Vorkeangen,"  VoL  IL,  ■aeoad  aditioB,  p. 
618. 

•  Loe.  elt,  pp.  617,  619. 

10  See  Oajocl,  "Napier  Tei«>  Yolanie^"  ppb 

101-102. 


tion  to  the  theory  of  notation  of  decimal 
fractions;  certain  writers  have  been  misled 
into  aoQordinff  to  Napier  honor  in  thia  &ld, 
where  no  ooredit  is  due. 

Exempt  for  the  fact  that  u  question  of 
nationality  is  introduced  we  might  say  that 
nmther  Fittsoua  nor  Kaj^er  ia  iroflhj  of  mora 
than  a  passing  note  in  the  history  of  tile  d^ 
velopmeiit  of  decimal  fractions.  Decimal 
fractions  and  a  more  or  less  oonTenient  nota- 
tion for  the  lame  were  historioally  {nsrxtahk^ 
just  as  logarithms,  the  analytic  geometry,  the 
grnphical  representation  of  complex  numbers, 
the  calculus,  and  many  other  deveLopments 
«f  Ttittfiematiwa  wow  inerltafcle.  Hie  eai&r 
steps  leading  to  these  proceesea  can  now  be 
trnced  and  it  is  increasingly  evident  that  a 
succession  of  thinks  made  possible  these  at- 
tatnmenta.  Bimtlatly  tbe  preparatory  con- 
tributions of  manj  minda  haTO  made  possible 
tlie  simultaneous  discovery,  frequentlyt  of  1^ 
parently  new  mathematical  theories. 

In  the  pamphlet  by  Professor  Smith,  wiueb 
I  ham  cited,  fliera  appears  dia  reprodtietion 
of  a  page  in  Christoff  EudolflT a  arithmetic  of 
ITiii't  in  which  there  is  the  computation  of 
iuter^t  at  5  per  cent.,  involving  funda- 
mentally deeimal  fraotionfl,  wing  •  her  aa  a 
separatrix.   C<nioeaming  this  Enestrom  says 

In  the  year  1492  Francesco  Pdlizzati  (ar 
Polios)  published  at  Turin  au  arithmetio  in 
whieh,  in  one  enmplc,  diTirion  by  100  of 
6976587  is  given  by  697(50.87;  the  point  is 
alpo  u=ed  in  dividing  by  30,  400,  3000,  and 
the  like,  pointing  off  one,  two,  or  three  places 
and  afterwards  writing  the  fematnder  aa  an 
ordinary  fraction.  PeHisfati  can,  however, 
not  bo  credited  with  any  real  comprehension 
of  dei:^imal  fraction?.    The  page  in  queation 

11  Bibliotheca  Mathematica,  VoL  p.  S43,  ia 
Ilia  artide,  "Hhm  dai  aagrtiUdia  DerimalfavB^ 
zeichen  eialger  dar  IHMtan  gedraAtin  BeAai> 

baebar." 

Ri«r  bat  RBaoW  wfiUflh  nit  Periaalhrtibm 

gerechnct;  \.<  !i]i  man  fomor  bemerkt,  dass  der 
Stricb  bei  Rudolff  gewiss^rmassen  ein  Eomina  ist 
.  .  .  so  kajui  maa  sagen,  dass  aowohl  die  moderas 
Anwendung  wia  die  moderno  Bcz«ichnuag  btf 
Rudolff  vorkommt  .  .  .  ohne  dn^is  Rudolff  die  Txa^ 
weite  seines  Ysrfahrens  verstandad  hat. 
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is  reproduced  by  Smith  in  his  articlp,  rHovo- 
mentioned,  and  in  the  '^Rara  AntiunoUca." 

■go  in  diBeoMuif  hd<m  Hw 
American  Mathematical  Sociaify  the  "Qnad- 
ripartitmn  "  of  John  of  Meurs,  written  about 
AJi.  1325,  I  called  attention  to  the  fact  that 
fhii  tnitar  abo  dunild  be  inclndad  tammg 
those  who  by  use  of  an  amlosar  iri^  tiie  sexa- 
gesimal fractions  mad©  a  near  approach  to 
decimal  fractions."  In  the  passage  in  ques- 
tion, wbiek  jooem  in  tiw  twenly-eeowui  eh«p* 
ter  of  the  aeoond  booik,  dealing  with  the  estno- 
tion  of  square  root,  zeros  in  pairs  are  annexed 
to  the  number  whose  approximate  root  is  de- 
sired. In  extraeting  the  square  root  of  9,  aiz 
eiphors  are  annexed  to  the  Sand  the  square  root 
of  2000000  is  obtainerl  afl  1414.  At  first  tliis  is 
ohanged  to  sexagesimal  fractions  and  hj  suc- 
oenife  mnitipUoation  of  iemaln4en  bj  60  fhe 
root  h  obtained  as  1°  (gradna),  S4  minutes, 
60  aecrv.,-]^.  and  24  thirds,  or  1  24/60  50/3600 
24/216000.  The  manuscript  proceeds,  as  fol- 
lows :  "  £t  si  Tis  possra  dicere  ah  inido  oom 
babi^ski  hano  fadioem  1414  qned  unitaa  gne 
est  in  quarto  loco  est  sicut  intejfrum  et  4  que 
sunt  in  t«rcio  loco  sunt  decima  pars  int^^, 
et  unites  que  est  in  aecundo  loco  est  decima 
dedam,  efc  4  que  anat  in  iirimo  loeo  amft 

decima  dt?cinie  decime  sic  1-41-4-  "Et  nota 
quod  istani  radicem  prcinucntam  1414  potcs 
multum  bene  pooita  uuitate  in  loco  integrum 
tree  differaitiaa  lemanentea  nraltiptUoam  par 
10,  20,  80,  40,  60,  60,  70,  80,  90  et  semper  a 
producto  (lomptis  fiieruris  que  exeedunt  nu- 
menmi  medietatis  circulorum,  residuas  multi- 
pUea  per  iUurn  artieolmn  per  qnem  alias  es- 
fandifti  et  boo  facto  tociens  quod  non  re- 
manennt  nisi  tres  eirculi  qui  sunt  medietas 
ciroulorum.  Habebis  radioem  secundum  pro- 
porolonem  integri  ad  artioulnm  per  qnem 
fueris  operatua."  Tbe  statement  bare  that  in 
the  1414  (regarded  as  the  square  rnot  of  3, 
evidently)   that  the  first  unit   (fourth  aa 

IS  I  am  using  photographic  copies  of  pages  of  the 
Yleiitia  MS.  4770}  fha  pawaga  in  qosalieB  la  foond 

OTi  folio  224  rcrgo;  the  mannspript  was  probably 
written  in  the  early  part  of  the  fifteenth  century, 
—♦■ialiig  else  Bobeit  of  Ohsstar^  traaalaHea  of 

the  algebra  nf  Al  Khofv^arismi,  rcrrntly  pr'  l; 
in  the  University  of  Michigan  HomaniBtie  Series. 


counted  from  the  right  or  ordinary  tm5t*8 
place)  is  to  be  regarded  as  an  integ^,  the  fol- 
lowinir  4  tentii  parts  of  an  iatagcr,  the 
following  unit  as  the  tenth  part  of  a  tenth, 
and  the  final  (first,  countinf?  in  the  ordinary 
way  from  the  right)  4  as  tenth  parts  of  the 
tenth  part  of  one  tenth  borders  dosdy  on  the 
idea  of  decimal  tections.  However,  John  of 
Meura,  like  so  many  others  who  made  Initial 
steps  in  this  direction,  carried  the  idea  no 
f nrdur.  Louia  0.  Kabpqwii 


THE  SHORTAGE  OP  PLATINUM 
AcooRDiNo  to  a  bulletin  issued  by  the  TT.  S. 
Geological  Survey  most  people  are  apt  to  think 
of  platinum  aa  preeminent  adapted  to  set- 
tings  for  precious  stonss^  but  the  metal  is  in 
fact  indispensable  to  many  essential  industries. 
Platinimi  dishes  and  utensils  are  absolutely 
needed  in  all  dumieal  labomtories,  and  upon 
these  laboratories  all  great  in!  ;h tries  are  de- 
pendent for  gTiidance.  Alloys  have  been  do- 
vised  for  use  in  Uie  ignition  systems  of  inter- 
nal*oombnstion  engines,  but  no  substitute  for 
platinum  has  been  found  for  eertaia  delicate 
parts  of  these  eystems.  Platinum  and  allied 
rare  metals  are  widely  employed  in  in^trti- 
mants  of  piedsioii  required  for  making  pbya- 
ieal  taste  of  materiala  of  all  kinds.  Probably 
platinum  if?  now  most  valuable  for  its  use  in 
the  a>utact  process  of  making  concentrated 
sulphuric  add,  which  is  essentia  to  a  gre^ 
nnmber  of  indnatriea  that  an  vitally  iiiipo»> 
tant  at  all  Uttua,  and  partionkrly  in  time  el 
war. 

The  United  btatca  aloue  annually  uses  about 
196,000  eonoea  of  Ibe  pktinam  and  produees 
Isaa  than  1,000  ounces  of  crude  platinum. 

Realizing  the  urgent  necessity  of  increasing 
the  country's  production  of  the  metals  of  the 
platinum  group,  the  United  States  Geoloffiaal 
Survey,  Department  of  the  Interior,  has 
planned  an  investigation  in  which  L.  M. 
Pzindk  and  J.  M.  Hill,  geologist,  will  visit 
places  in  this  country  where  eommereial  depos- 
its ot  these  metab  may  be  found. 

Native  platinum,  the  nictul  and  sperrj'lito 
(platinum  arsenide)  have  been  found  in  basic 
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igneous  rocks  at  several  places  in  the  ivorld 
but  not  in  commpreial  quantities.  The  search 
fur  plutiiium  in  rocks  is  therefore  not  likely  to 
obtain  an  immediate  supply  of  Ae  netaL 
Persons  searching  for  platinum  ores  shoiUd 
member,  however,  that  the  assay  for  platinum 
ia  difficult  and  apparently  can  not  be  succesa- 
inSfy  made  by  all  oommeroial  aaaayen. 
Bomplei  of  supposed  platinifennia  ohm  should 
therefore  be  sent  only  to  the  most  compotout 
aseayera.  The  United  States  Greological  Sur- 
yvj  lias  Teoei?6d  oovei'sl  VQiotts  of  dueovevies 
of  rich  platinum  €W  in  ivhich,  as  the  reports 
.state,  "  tlio  platinTim  could  be  detected  by  the 
ordinary  methods  of  assay."  Such  statonents 
shoikM  be  ngarded  with  great  oantion,  for  any 
platinum  ore  of  commercial  grade  will  doubt- 
less yield  traces  of  platinum  if  tested  by  the 
Standard  methods  empbyed  by  con^petent  and 
reliable  asaayen. 

The  platiniun  supplies  of  the  wtdd*  except 
n  rdiitivcly  '■iniill  quantity,  have  been  obtained 
from  placer  deposits,  notably  from  those  of 
Russia,  which  have  produced  about  95  per 
cent  of  the  world's  outpiuL  Tha  latgest  part 
of  the  crude  placer  platinum  now  produced  in 
the  United  States  is  won  by  dredges  working 
in  California  at  the  west  base  of  die  Siena 
Safadaf  in  scaTsIa  denved  fram  woni*down 
lodes  and  concentrated  by  natural  streams. 
The  greater  production  from  this  region  than 
from  northwestern  California  and  ^uthwesl- 
«ni  Ozafon  and  o^er  places  woold  appear  to 
be  dva  to  lai^er  operatiooa  za^har  than  to 
greater  or  richer  deposits. 

All  the  known  placer  deposits  that  contain 
are  near  areas  of  baaie  isneona  rodks^ 
and  it  would  seem  that  the  fir^t  .step  in  any 
search  for  new  depopitf  of  platiiiiferous  jrravels 
is  to  look  for  outcrops  of  peridotite^  pyroxenite, 
dunite  and  serpentine.  When  areas  of  lliess 
rodEB  have  been  found  the  gravels  of  the 
.streams  that  rise  in  thorn  should  be  washed  to 
sec  whether  they  contain  platinum.  Most  of 
the  heavy  concentrate  found  in  gravels  that 
ear>7  platinnm  are  lieh  in  ehromito  and 
olivine.  The  character  of  the  rock  of  which 
the  ^arels  were  formed  may  gi^e  a  due  to 
their  source. 


Crude  platinum  as  it  occurs  in  placer  con- 
centrates is  ordinarily  n  silvery-white  metal, 
the  fresh  surface  of  which  could  be  eoufiued 
only  with  tbat  of  silvar,  or  possibly  with  tint 
of  iron.  It  can  easily  be  distinguished  from 
the«c  metals,  however,  by  gimplc  tests,  as  they 
are  soluble  in  dilute  nitric  acid,  whereas  crude 
platinum  ean  be  dissolved  only  in  oonoentwted 
aqua  regia,  a  mixture  of  three  parts  of  hydro* 
chloric  (muriatic)  add  and  one  part  of  nitric 
acid.  In  some  placer  deposits  the  grains  are 
coated  with  a  dark  film  and  somewbat  lesemWi 
the  grains  of  the  dark  minerals  chromite,  mag^ 
netite  or  ilmcnite,  from  which,  however,  they 
can  be  separated  by  careful  panning;,  as  the 
platinum  is  heaTier  than  any  of  diose  nun- 
erals. 

Flatintmi  will  not  amalgnmatc  with  quick- 
silver alone,  but  will  amalgamate  with  quick- 
silver and  sodium.  If  ordinary  quicksilver 
amalgam  is  osad  the  flakea  of  platisDm  float  oa 
the  surface  and  can  be  removed.  If  aodimn 
amalgam  ia  u.sed  iho  platinum  may  he  sepa- 
rated from  any  gold  in  the  amalgam  by  wash- 
ing with  water  until  the  sodium  is  converted  to 
sodium  hydnudde,  when  the  platinum  will 
oome  out  on  the  surf  aoe^  pflovided  the  «— %— » 
is  snffipiently  liquid. 

Platinum  has  a  hardness  of  4  to  5  and  can 
ba  aoratehed  witli  a  bnife.  Ifc  as  so  maDeaUs 
that  h  can  he  bammared  into  voy  tihin  ifaeeli 
without  heating.  It  ia  practically  infusible, 
and  frrnina  of  it  ean  not  be  melted  together,  SS 
can  particles  of  gold  and  lead. 

One  test  for  platinum  is  lelativdy  aimpla 
The  metallic  yiarticles  to  be  tested  are  di»- 

sol\ed  liy  boiling  in  enne^ntnited  nqua  regis 
and  the  resulting  solution  is  allowed  to  dry. 
The  dry  residue  is  dissolved  in  hydrochloric 
add,  and  the  solution  is  eraporated  by  heSHSai 
tutil  it  becomes  a  thick  mass  but  is  not  qmts 
dry.  This  mass  is  diluted  with  distillc-d  water 
and  to  it  are  added  a  few  drops  of  eulphoiic 
add  and  of  potaadnm  iodide,  whidi  oanse  it  to 
assume  a  very  diaraotaristio  vrina^ad  color  if 
it  contains  considerable  platinum  or  a  reddish- 
pink  color  if  it  contains  only  a  email  quantity. 
This  test,  though  it  is  fairly  delicate,  will  not 
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detect  tnuM  of  pUtmum  if  the  solution  ooa- 
tains  laiye  queatitiM  of  ifon  or  other  «!•- 

meuts. 

A  aeoond  test  of  the  residue  from  the  aqne 
rcgia  aolutioii  after  it  hae  beea  dtaMlved  in 

hydrochloric  acid  to  form  tlie  iLjck  niaaa  de- 
scribed is  to  add  to  it  ix)tas.sium  chloride 
(KCl),  which,  if  the  dibsolred  residue  oon- 
tains  pletiiwim,  wiU  iweeipitate  ytSkm  erjatale 

or  i)otas.-<ivim  platinic  chloride  (KJ*tCI,), 

A  third  test  may  be  mnde  by  adding  to  the 
aqua  rt^a  solution  ammouium  chloride 
CKHjCX)f  whidw  if  the  eolntioii  oonteiiis  plati- 
num, will  precipitate  yellow  oijatab  of  em* 
monium  platinic  chloride. 

The  precipitates  from  the  second  and  third 
teeli  are  both  inaolnble  in  akohol  hut  ere  lol- 
Qhle  in  mter  and  hy  heating  may  be  redmed 
to  platintmi  stponire. 

The  tests  described  above,  though  they  are 
oonqiaiatiTely  aimple  and  pooitiTO  if  made  on 
ainffle  grains,  can  not  be  relied  upon  if  the 
material  te^ited  contains  other  elements  than 
platipum.  They  should  therefore  be  restrioted 
to  giaint  of  a  single  mlsenl  pidud  from  oon- 
oentmtee  obtained  hj  panniat  a  sample  of 
either  rock  or  ^avpl. 

The  adequacy  of  the  f  uttire  supply  of  piati- 
anun  in  the  United  Slatsi^  as  far  as  it  ean  be 
assured,  depends  on  the  results  of  work  of 
three-  kinds — first,  the  determination  of  onr 
pieeent  supply,  partioolarly  of  uumanufao* 
tared  platinintt  metals^  in  mkat  iHmt  it  nay  be 
mobilized;  second,  systematic  search  for  new 
deposits,  and  third,  scientific  exploita*"  ii  of 
the  deposits  discovered,  to  assure  their  maxi- 
mimi  yield.  Work  of  the  first  two  kinds  is  now 
being  done  by  tibe  Geological  Survey,  and  it  ie 
hoppd  thnt  work  of  the  third  kind — Ihe  tochno- 
work — may  be  in  part  done  by  means  of 
federal  and  private  investigations. 

A  detailed  report  on  the  prodnetioa.of  plati- 

nnm  in  1916,  with  information  on  tlie  world's 
roBOTirces  of  this  metal  and  liint^  for  jirospoct- 
orsk  by  J.  K  Hill,  of  the  U.  S.  Geological  Hur- 
vagr,  is  nov  in  preparation  and  will  be  ready 
for  distribution  in  Jnly.  Copies  of  this  report 
may  be  obtained  by  addrcsRinj2r  the  Director, 
U.  S.  Geological  Surrey,  Washijogton,  D.  0. 


SPECIAL  AKTICLBS 

IS  THB  BOUn  OF  TCUHV  TBB  M IMOAH 
liABYiailTHr 

WmLB  going  through  a  back  number  of  the 

Amencan  Anihropologiat^  the  writer's  atten- 
tion was  attracted  by  the  fitrtire  illustrated  in 
Fig.  1.  This  was  in  a  short  paper  by  Dr. 
J.  Walter  Fewhes  entitled  "  A  FietitiovB  Rnin 
in  the  Gila  Valley,  Arizona."  In  this  he 
showed  thnt  this  symbol  wliieh  was  first  ob- 
served by  an  eighteenth-century  Spaniard 
saratdned  in  the  aand  by  a  Pima  Indian  did 

not  represent  the  plan  of  a  ruin  as  previously 
interpreted,  btit  was  used  in  mme  way  in  a 
game  "the  house  of  Tcuhu  "  (Tcuhiki). 

It  waa  eariona  bat  this  diagram  ivaa  funH- 
iar  to  file  imter  and  his  familiarity  eamo  firam 
a  distant  part  of  the  world.  Ai  shown  in  Fig. 
2  this  diagram  appears  on  the  reverse  of  a 
silTcr  ooin  of  Onoaana  in  Orete  of  the  Oieek 
Period  (b.o.  200-67).  In  this  case  the  figure 
represents  the  Minoan  Labyrintli.  On  other 
coins  from  Cnossus  it  sometimes  appears  in  a 
square  form,  but  even  then  it  has  the  same 
romifioationB.  A  eonparison  of  tUt  Greek 
coin,  with  House  of  Tchiihti  when  inverted, 
shovra  that  the  two  are  identical  in  eveiy 
respect. 

There  are  three  possible  eaqJanations  fw 

the  coincidence.  First,  these  symbols  may 
have  nrii*en  independently  in  the  new  and  the 
old  world.  Secondly,  the  symbol  may  have 
eariginated  in  the  old  world  and  have  been 

transported  to  the  new  in  pre-Colimibian 
times.  Tliirdly,  that  the  symbol  was  intro- 
duced into  America  with  the  Spanish  con- 
quest. 

On  the  one  hand,  it  has  been  pointed  OUt  bj 

Fowkes  (loe.  cit.)  that  the  symbol  or  some- 
thing like  it  was  early  known  to  the  Fima 
Indiana,  as  ihe  diagram  in  slightly  modified 
fonn  appears  scratched  on  the  adobe  wall  of 
the  Casa  Grande  ruin  nmonfr  obviously  Indian 
pictographs.  On  the  other  hand,  it  is  possible 
that  this  (Uagram  may  hare  had  a  Bpanlah 
origin. 

While  it  is  quite  pcnernlly  aeecptcd  by 
American  ethuolo^ists  t)int  such  simple  forms 

I N.  S.,  Vol  IX,  1907,  p.  50L 
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OS  the  cross,  the  swastika,  the  wall  of  Troy, 
etc^  arose  in  the  new  world  as  well  as  in  the 
oM;  yet  it  it  haxA  to  UBcnw  tiiat  midi  oobi- 
plicated  labyrinths  similar  in  every  detail 
could  have  had  separnto  origins.  Similar  en- 
yironments  often  call  forth  similar  responses 
in  diffarent  mguduxM.  In  unh  eant  tb* 
similarities  when  carefully  analyzed  are  found 
to  be  supcrficinl.  The  details  will  not  afirree. 
In  this  case,  however,  the  agreement  is  exact 
Afain  tiMra  is  a  poaribla  qnettioB  tluit  Hm 
fifore  from  Fewkes  is  not  of  genuine  Pima 
Otigin.  A  brief  history  of  this  symbol  will 
mako  this  clear.  It  seems  that  an  unknown 
Spanish  tiwraler  Tinted  tbe  Viaem  oonntiy  in 
the  year  1761  or  176S.  An  iMOOnt  of  tUf 
Tisit  eiMt»  in  the  lotm  «£  >  mamnoript.'  Ob 


Tm.  1.  After  Fig.  U,  Amertem  AiOknrtitogtal, 
▼«L  ZX,  1907,  p.  6U  (iawM). 


Vn.  S.  After  •  CMa  horn  CkMMne  In  Oiete 

(B0<M7  B.C.).  (Cat.  of  Or^k  Coins  in  MOA  Ifn- 
am^,  VoL  1887,  Plate  VI.,  Fig.  5.) 

the  margin  of  one  of  the  papes  of  this  manu- 
script appears  the  %ure  which  I  have  re- 
printed fram  FeiHces  (Fig.  1).  Aoomdiag  to 
the  unknown  Spaniard  the  Pimas  draw  tin 
i^ymbol  on  tho  siitkI.  lie  stated  that  it  repre- 
ients  "  a  house  of  amusement  rather  than  that 
•  Budo  Eiuayo. 


of  a  magnate."  As  no  ruin  has  ever  been  dit- 
coTorad  with  luch  a  ground  plan.  Dr.  Fewkai 
waa  led  to  qiHiCion  an  old  Pima  eoneerai^  it 

"^cn  Higgins  (the  name  of  the  Indian)  wu 
shown  the  figue  and  told  the  opaaing  lines  of  ths 
<]oolatUNi  (fioai  tiw  Spaalsh  aafiative),  tte  ImI 

daose  being  withheld,  he  responded  that  he  ksew 
of  no  ancient  hoose  in  that  region  which  bad  a 
ground  plan  like  that  indicated  in  the  figure.  His 
was  acquainted  with  a  children's  game  that  tm- 

ploypi]  a  Hiniilnr  fij^iirf^  traced  in  the  sand.  The 
Pimas,  he  said,  call  the  figure  JouAuJti,  the  house  of 

Moetendna. 

A  search  in  Russell's  work  on  the  Pinu 
Indian*  and  Culin'a  "  Games  of  the  North 
Amarioan  Indiana*^  lailad  to  diaoofw  a 
description  of  snoli  a  gaaae.  However,  Bos- 
sell  did  describe  a  game  called  Tculihvnkut, 
a  dart  and  ring  game  in  whioh  count  la  kept 
by  meaaa  of  litUa  atanea.  Thaaa  an  moved  en 
a  diagram  made  19  of  a  series  of  small  holes 
in  tlie  sand  arranged  in  the  form  of  a  whorl 
arising  from  a  center  called  Tcunni  Ki  (ths 
aonneil  liousa)* 

Aooording  to  Buadl  Teuku  in  the  myihol- 
opry  of  the  Pima  is  Gopher,  who  dug  the  spiral 
hole  through  which  the  Pima  clans  came  up 
from  the  underworld.  Tfom  this  it  seems 
possible  that  both  Buawfl  and  Fewfaa  wen 
dealing  with  the  same  game.  Stronjrth  i? 
given  to  this  idea  by  the  fact  that  Dr.  Fewkes 
showed  "  Higgins  "  the  diagram  and  the  Indian 
aaSd  tiuit  it  was  die  House  oi  Tonhn.  The 
bdian  did  not  draw  the  diagram.  He  nay 
have  simply  rwognizcd  the  spiral  character  of 
the  labyrinth  and  not  have  considered  the 
dstaila. 

Witti  anah  fragments  of  evidence  and  with 
80  many  pnp«  to  be  filled  it  would  be  prema- 
ture to  draw  any  conclusion  as  to  how  this 
oomplieated  i^mbol  happens  to  be  foond  ia 
both  the  old  world  and  the  new.  The  writer 
publishes  this  in  hopes  that  some  reader  will 
also  be  fanulinr  with  the  symbol  and  can  aid 
in  its  interpretation. 

HsBoco  SnuBi  OouMi 

TTnivsrsitt  or  Pinnstlvanta 

•  Twentynnzth  Ann.  Bept.  Bur.  Eth. 
«  rwsBtgr-f  oorth  Ann.  Bspt.  Bor.  Eth. 
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